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ABSTRACT
Theernvironment, economy, and culture dktCaribbean (Miskitu) Coast of Nicaraguadbeen
fundamentally shapedince the colonial periodhy boomandbustextractive natural resource
industries Coastal residents, many of whom are indigenous or-déscendantave historically
had little influence ovetheseindustriesin 2003, however, the Nicaraguan governnpagsed
new Communal Pragty Law (Law 445) thatcreated 23 indigenous and Afdescendant
territoiesandinitiated a multilevel natural resourcegovernanceegimethat promisedrole for
these groupsA new extractive industry emerged showliyer the pasgge of Law 445A foreign
jellyfish processoarrived in theindigenoudishing village of Tuapin 2008 lookingto build a
jellyfish processindacility (JPF)to make saltedellyfish for ChineseconsumersThe venture
failed; however, btween 2013 and 2018everal processs arrived on the coastndat least nine
newJPFswerebuilt. TheJPFsemployed hundreds of seasonal workers and procesfiemhs of
kilograms of jellyfishcollected by local fishermemowever productionquickly fell after 2015
By 2018, most of thedPFswere abandoned or had-teled to processther speciesin this
dissertationl use a political ecology approach to elucidate the rsahkie biophysical, political
economic, ad culturathistorical factors tht contributed tothe boomand bus of the jellyfish
fisheryin order to contextualize it withast boorrandbust extractive industries and the objectives
of Law 445. Idemonstratehatthe fishery sharethany characteristiowith pastboomandbust
industries and that many challenges of th& pall haunt natural resource governance on the coast.
This dissertation providesssentialdocumentation for the shelived jellyfish fishery on the
Miskitu Coast and a valuable case study for the growing body of literature onlenalti
governance gmes and their operation on the ground, espedieigrdingndigenous territorial

jurisdictions implementation gaps, ndraditional resourcesndNicaragué kaw 445



RESUMEN
El medio ambiente, la economia y la cultura de la costa caribefia (mikiNitaragua han sido
moldeados fundamentalmente, desde el periodo colonial, por una serie de industrias extractivas de
recursos naturales en auge y caida. Sin embargo, los residentes de la costa, muchos de los cuales
son indigenas o afrodescendientestohisamente han tenido poca influencia sobre estas
industrias. En 2003, sin embargo, el gobierno nicaragiiense adopté una nueva Ley de Propiedad
Comunal (Ley 445) que cre6 23 nuevas jurisdicciones territoriales indigenas y afrodescendientes
e inicié un réginen de gobernanza de recursos naturales multinivel que prometia un mayor papel
para estos grupos. Poco después de la aprobacion de la Ley 445, surgié una nueva industria
extractiva. Un grupo de procesadores de medusas extranjeros llegé al pequefio pgablo pe
indigena de Tuapi en 2008 con la intencion de construir una planta de procesamiento de medusas
para hacer medusas saladas para los consumidores chinos. La empresa fracasoé; sin embargo, entre
2013 y 2015 llegaron a la costa varios procesadores nyesesonstruyeron al menos nueve
plantas nuevas. Las plantas emplearon a cientos de trabajadores estacionales y procesaron millones
de kilogramos de medusas recolectadas por los pescadores locales; sin embargo, la produccién
cayo rapido después de 201ar#2018, la industria estaba en quiebra y la mayoria de las plantas
fueron abandonadas o se habian modificado para procesar otras especies. En esta tesis, utilizo un
enfoque de ecologia politica para dilucidar los factores biofisicos, pa@mmicosy
culturaleshistoricos de multiples escalas que contribuyeron al desarrollo, auge y caida de la
pesqueria de medusas para contextualizarla con las industrias extractivas pasadas y los objetivos
de la Ley 445. Demuestro que la pesqueria compartio muatzasecésticas con las industrias de
auge y caida del pasado y que muchos desafios del pasado todavia acechan la gobernanza de los

recursos naturales en la costa. Esta disertacion proporciona documentacion esencial para la



pesqueria de medusas de vida cerala costa Miskitu y un valioso estudio de caso para el
creciente cuerpo de literatura sobre regimenes de gobernanza multinivel y su operacion sobre el
terreno, especialmente en lo que respecta a jurisdicciones territoriales indigenas, brechas de

implementacion, recursos Awadicionales y la Ley 445 de Nicaragua.
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GLOSSARY OF SELECTED TERMS
Cannonball Jellyfish (Stomolophus meleagji An edible syphozoan jellyfish exploited in the
Americas and the only verified member of the stomolophus gdndisiduals areelatively
smallwith amaximum bell diametesf between 20 and 25 ¢rand a maximum ight of 1 to 2
kg. Colorationvariesfrom white/translucent with brown borders or purple/red spots on the bells
to a homogenous blue pigment (Figure 10, Chapter 3). They are wide ranging abddrave
reported from the NortheastethS.to Brazil in the western Atlantic, Gulf dexico, and he
Caribbean Sedrom southern California to Ecuador in the eastern Pacific and from the Sea of

Japan to the South China Sea in the wad®acific.

Cayuco: An openair hand paddled boat similar to a canoe that is carved out of a tree trunk by
artisanalboat makersThey aresometimes augmented wigmall sailsand additional wood to

increase the height of the gunwale

Chinese Luxury Seafood Commodities (CLSC)A class of seafood commodities defined by
their high price, significance in social practicasd use in Chinese traditional medicine. Examples

include sea urchin, lobster, sea cucumber, fish maw, live reef fish, seahorse, geoduck, and jellyfish.

Communal Assembly Asamblea Comuna): The Communal Assembly is the highest authority
in the communal gvernment and includes all adult members of the community. The assembly
convenes to debate, approve/decline potential projectsther actions being proposed by the

Junta Directiva Traditionally the communal assembly was callealgession to elect thmembers



XXi

of the Junta Directive; however, in some communitileis practice has been replaced by secret

ballot voting.

Council of Elders: A group of elders in the communal government that are altosadvisethe

Junta Diectiva.

Indigenous Territorial Jurisdiction (ITJ): Territories jointly administered bystate and
indigenous authoritiest n d eovereigragy regimaswith functional and legal expssions for
providing indigenous territoriality within the context of modern stétisliny and Tappan 2019

69).

INPESCA: Nicaraguan Fisheries and Aquaculture Institute (Instituto Nicaraguense de la Pesca y
Acuicultura). Created in 2007, INPESCA replaced and assumed the powers of the National
Administration of Fisheries and Aquaculture and the General Dregetof Natural Resources

over the nationbdés fisheries and aqanmcagetteur e o
use of Nicaraguan fisheries and aquaculture resources, contributing to sustainable development

with environmental, economiand saial equity.

JPF: A Jellyfish processing factory is a facility that is designed and dedicated to the transformation

of raw jellyfish into salted jellyfish.

Junta Directiva The junta directive serves as the executive branch of the communal government

ard is composed of the sindico and wihta(s) who are elected by the Communal Assembly.
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Panga An openair fiberglass boat typically eigimeters o more in length built in a factory and
imported into the regiornthey usegaspowered, outboard, twoycle motas typically of 7075

horsepower or greatemaking them seaworthy

RACCN/RACCS (RAAN/RAAS): The Northern and Southern Autonomous Regions of the
Caribbean CoastRegion Auténoma de la Costa Caribe Norte and).Serior to 2014, these
regions were referrei as the Northern and Southern Autonomous Regions of the Atlantic Coast

(Region Autonoma de la Costa Atlantica Norte and Sur.

SERENA: Secretary for Natural Resource3etretaria de Recursos NaturgleSERENA is a
regulatory body within both thidorthen andSouthern autonomous regional governments and is

responsible for natural resources management in the regions.

Sindica The sindico is an elected member of #umta Directivaof the communal government.

The sindico handles the business of the comtpumcluding negotiating and administering
contracts for the sale of natural resources, soliciting development projects, and ensuring the
protection, conservation, and sustainabl e wuse
Communities typicdy have one Sindico that is elected by the communal assembly for a term of

one or more years.

Scyphozoan Jellyfish:Scyphozoa are one of foatasses of the Phylum cnidariatong with

corals, sea anenomies, sea fans, and hy8sgdhozoa are knowncollag al | 'y as oOtrue
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due to their symmetrical design. The majority of edible jellyfish species, including the cannonball

jellyfish, belong to this class.

Wihta: A wihta is an elected member of thenta Directivaof the communal government. They
sere as justices of the peace and are responsible for litigating disputes within the community
according to traditional customs. Communities can have more than onedeiading on their

size. Wihtas are elected by the Communal Assembly for terms of onere yearsdepending on

community tradition.

YATAMA ( Yapti Tasba Masraka Nanih AslatakankaA regionalindigenousorganizatiorthat
formed in 1987 in the final yead$ the SandinistaContra war and became a major political force
on the Miskitu CoastMany consider YATAMA to represent traditional indigenous values, while

the FSLN represents broader mestiioaraguan values.



CHAPTER 1: INTRODUCTION , METHODS, AND LITERATURE
INTRODUCTION
On March 2, 2008a group from Moon Internationala MexicanKorean fishing company,
arrivedin thesmall Indigenous fishing community of Tuapi on tharibbean (Miskitu) Coast of
Nicaraguaaccompanied byfficials from the Nicaraguan Institute for Fisheries &gpiaculture

(INPESCA)and the regionagovernmentResdents,mostly community leader$ishermen and

theirfamily membersgathered inthec o mmu nMotryabvsi an Chur c h proposalh ear t

to build afactoryin the communityto process cannonball jellyfists{omolophus meleagjifor
export toconsunersprimarily in China.Althoughthe residentsvere perplexeat the thought of
eating ajellyfishd a trash specieand commonnuisance to local fishermé&nthe community
embracedthe projectand anticipated the jobs it would creaténbeknownstto them the
communitywasenteing into amulti-million dollar globaljellyfish tradedriven by fundamental
changes occurringn theother side of thevorld.

China is one othefastestgrowing export markets fd_atin American commoditiesin 199D,
it consumedaboutone pecent of Latin American exports; todaghis numberis closer to 10
percent (Kotschwar 2014 hi nadés gr owi ng e cuture mye fualedade
growth of commaodities like agricultural and mining products, seafood, and petrdl@asarin,
2004; Jenkins, Peters, and MoreR@08; Kotschwar, 2014Bebbington 201p The meteoric
growth of the Chinese middidass(projected to reach 600 milliony 2023 is disrupting the
centuriesold global economic hegemony controlledW\gstern consumers'stas (Barton, Chen,
and Jin 2013Bu et al. 2017)The consumption o&nimal proteinsas well asanimatbased
medicinal productds seeing boomingemandamongst Chinese consumarsdis prompting the

development of new amsbmetimeshontraditional extactive industriegBarton, Chen, and Jin

consu



2013 CAPLOG EDFM 2014; Laurance 2017). Frothe Himalayan caterpillar fungs, to the
illegal African and Asianvory trades, to the boomind-atin American and Africamlonkey skin
trades, and evento the jellyfish boom on the Miskitu Coastthe cultural tastes o€hinese
consumersre impacting peoples and environmentsldwide and challengingnaturalresource
governancéClarke 2004Barton, Chen, and Jin 201Shrestha and Bawa 20Fge 2015joyce
2016; Purvi2017; Laurance 2017; Ruikelazquez and Vardeman 2018).

The Miskitu Coast jellyfish fishgrofficially began n late 2008when Moon International
established an experimaihjellyfish processing factorfdPF)in Tuapi Despite good production,
the ventue failed, and théPFclosed at the end of the year. Residents were disappoamedor
five years the JPF & dormant. h 2013 howevernewjellyfish processorbegan arriving on the
coast Between 2013 and 201the Tuapi JPF was reopeneohd at least nine new JPFs were
establishe@nthe coastOver thisperiod fishermen landedhillions of kilograms of jellyfishand
the JPFs employed hundreofsseasonalorkers to process therhlowever, a quickly as the
fishery boomedit busted. Production figprecipitously after 201,5and by 2018most of the JPFs
were abandoned, shuttered, or hatbided to processthermarine species likecaled fish, conch,
and sea cucumben less than a decadihe cannonball jellyfish was transformed from trash to
treasure and back to tragbain leaving many residents wondering what happened.

The residents othe Miskitu Coastare not unaccustomed to subbomandbust natural
resource extraction.ii&e the colonial period,the region has experienced a seriebaim-and
bust extractive natural resource industries that have fundamentally shaped its environment,
economy, and culture (Nietschmann 19¥&tschmanri979; Helms 1971; Offen 20b4Pineda
2006). Despite thidistory, the residents of the region, many mehous Miskitu orAfro-

descendant Creoles, have historically had little influence oeatractive industriegHale 1996;



Offen 2004; Baracco 2011)However, legislation enacted by the Nicaraguan government in
recent yearpoints to a shift inindigenous ad Afro-descenent rights
In 2003 the Nicaraguan government adopkeav 445:the Communal Property Regime of the
Indigenous Peoples and Ethnic Communities of the Autonomous Regions of the Atlantic Coast of
Nicaragua and of the BogaCoco, Indio, and Ma Rivers(Ley 445:Régimen de propiedad
comunal de los pueblos indigenas y comunidades étnicas de las regiones autonomas de la Costa
Atlantica de Nicaragua y de los rios Bocay, Coco, Indio y MAigamblea Nacional de Nicaragua
2003) The Actprovidedthe judicial basidor the titling of 23indigenousand Afro-descendant
territorial jurisdictionson the oast and initiated a mulievel governance system thaomisel
the Afull recognition of communal progerty
management of traditi on(asambleaNadmal deNitaragua 003, r e s
Ch.1, Ar.2; Larsorand LewisMendoza 2012; Gonzal@916).This policy shift isone of several
that have occurred in Latin America in recent decades as centehgtentshaveattemped to
balance the need developnatural resourcewith the rights ofindigenous and ethnic minority
citizens who are impacted Illye developmen{Ortega 2004McNeish 2012; Haarstad 2012).
Thebroad goal of this dissertatiemtouse a political ecology approachehucidate the mukHi
scalebiophysical, politicaleconomic¢ andculturathistorical factorsin the development, boom
and bust of the jellyih fishery on the Miskitu Coaahdto comparehe fisheryto past boorrand
bustextractive industries and the objectives of Law 445. | demonstratéhthiallyfish fishery
shares many broad characteristigith past boorrandbust industries and that many of the
challenges of the past still haunt natural resource governance orattd¢antayl contextualize
this study within the natursociety and political ecology literature to provide an tdepth

ethnographic account ofjellyfish fishery, atype of fishery that is quickly growingvorldwide



This dissertatiolsoprovidesessetial documentation for the sheived jellyfish fishery on the
Miskitu Coast and itis a valuable case study for the growing body of literature on ekl

governance regimes and their operation on the ground, espeegatgling_aw 445 in Nicaragua

A note on definitions

| mustdefine several termof the sake of clarity ithis dissertationFirst, | use the term
Miskitu Coast The Miskitu Coast is a vernacular region @asternNicaragua thagenerally
correspondsvith the Northern and Southefutonomous Regionsf the Caribbean CoadRégion
Autonomade laCostaCaribe Norte and SUIRACCN, RACCS)Before2014 these regions were
known asthe Northern and Southern Autonomous Regions of Atlantic Coast (Region
Autonomade la CostaAtlantica Norte and SurRAAN and RAAS). The official name change
occurred in 2014in Chapter 11 of Law 854Partial reform to the political constitatn of the
Republic of Nicaragud_ey 854: de reforma parcial a la constitucion politica de la republica de
Nicaragwua). This name change recognizes theoast's geographic locatioadjacent to the
Caribbean Sea amalmost 2,500 km from the Atlantic Ocean. Readers shouliizeethatthe
Miskitu Coast is often referred to as the Caribbean or Atlantic Coast or as therNortiSouthern
Autonomous Regions in official documsrBilwi, the RACCN capitals also often referred to as
Puerto Cabezas.

Second, this dissertationanalyzes amulti-level natural resourcegovernanceregime
sometimesalso referredto as a co-managenent or participatory managememegime (e.g,
Armitage2008; Armitage, Berkes, and Doubledayl@05chroteret al.2014Bi x| er , Del | 6 Al
Mfun, et al. 201h Theterms natural resource governance and natural resource management are

often usd synonymaisly. The difference between governance and management can be ambiguous



but tends to break along the lineso@fnership rightscomprehensivstrategic planningand day
to-day operationdn this dissertatiojthe term governance refers to the power tal#ishgeneral
visions or missiongnd policies, guidelines, and regulations that define stakeholders, territorial
ownership rights, antb direct management activitieslated to natural resources extractiom
the other hand, | define managemasithe day-to-day operations and the planning and execution
of actions to achieve the goalstbbse who have governance authoaityl ownership rights

Third, 1 use the termartisanal fishermanthe Nicaaguan government definestisanal
fishermenasthose fishermen whaise boats of 15 metesslessin length, do not use mechanized
fishing equipment(not including boat motorsland typically operatwithin lagoons, bays, or
within three miles of the coastline and 25 miles of adjacent KB)RESCA 2008;Asanblea
Nacional de Nicaragua 2008rt. 33; Asamble Nacional de Nicaragua 2004, Art 1Ruse this
definition, in this dissertation

Fourth, in this dissertationl broadly define an extractive industry as an industiat is
composed of firmsvhose busiass model arebased on the systematic extraction, processing, and
sale of rawmaterials from naturancluding fishing(Scott 1962, 70). In contradt,define an
extractionbased economgs anational or regional economy chiefly dependenteatractive
industries' activies. On the Miskitu Coastl consider the jellyfish fishery to be an industry
composed of several different busines6H#3F3 dedicated to the extraction and processing of
jellyfish, whichalong with other extractive industrike lobste and shrimp fishing, mining, and
lumber, havecontributed to the@ a shistrecally extractive econom

Fifth, geographers and other social scientists have long been interested irabdbuost
natural resource exploitatipand many havestudieditfrom t he st andpoint of

boomandbust landscape@ostetter 201,1Billon and Good 2016, Jacobsen and Parker 2016).



When | use the terrhoomandbustextraction,| am notreferring to these topic3he influx of
personsrom surrounding areasudng the jellyfish seasodid creae a carnivallike atmosphere
in Tuapi however, this atmosphere dissipated after the season efdagi and the other
communities that participated in the jellyfish fishery were not boomtowns in the traditional sense.
The communities did not exhibit the typical patterns of rapid infrastructevelopment and
population gain that areharactestics of boomtowns based @tationaryresourcs that can be
exploited yearound like timberor minerals (Hostetter 2011 this dissertationl elucidae the
multi-scale human and biophysical processes that prompted the development, boom, and bust of
the jellyfish fishery in an area where there was no previous history of jellyfish exploitation.
Finally, the term jellyfish procgsing factory, abbreviated as JPF, is used in the literature on
jellyfish fisheriesand | use it here to provide continuity with this literature (&lghikawa Thu,
Ha, et al. D08). The term jellyfish processing plant is alsmrsetimes used in thetdrature;
however, both termalludeto a facility that is designed and dedicated taithesformatn of raw

jellyfish into saledjellyfish, asdiscussed below

Objectivesof the Dissertation

This dissertatiomas three research objectives

1) It documerd thejellyfish fishery's operational areand is spatial distribution on thiiskitu
Coast of Nicaragua Working with Miskitu community authorities, local academics, and
governmentnatural resource manageent officiak, | mapped tB movement patterns of
fishermen and JPF workers tine community of Tuapiand thelocatiors of JPFsalong the
Miskitu Coast | identified thelocatiors of the JPFghroughfield visits to JPFcommunities,

and conversatioa with past jellyfish fishermemnd governmentofficials. 1 assessedhe



2)

3)

movement patterns of fishermen and plant workers during past sélasmrgh a questioon
the Tuapi household survey that asked respondents to identify the origins of afgoabn
workers and fishermen that they encountered during plaeiicipation in the jellyfish fishery.

It identifiesand profilesthe different actor groups that foeathejellyfish fishery's operational
and administrative structur@ctors include the National Fisheriaad Aquaculturénstitute
(INPESCA) the office of theSecretary for Natural Resmes (SERENADPf the autonomous
regioral governmers, indigenous érritorial and communalwhorities, jellyfish processars
fishermenand JPF workers. A profile includes documenting andeustanding the actdrs
rolesin the fishery and specific behaviors necessary to perform theseTbisslsomeant
understanding the generbiology of scyphozoan jellyfistand the observed behavioof
cannonball jellyfishon the coasas reported bjocal fishermen | accomplishedhis through
household surveys, interviews, and a focus group in Tuapi; interwétvgational, regional,
territorial, and communajovernment authorities iBilwi, Tuapi, Krukira, Haulover, Pearl
Lagoon, Bismunaand Managua; interviews and listenirggsions in other JPF communities,
and interviews with pastPF administratoras detailed below.

It documentsthe relationshipsamongthe different actor groups that foeehthe jellyfish
fishery's operational, administrative, and governance strucltiese relationships are
analyzed to compare the fishery to past extractive industries on the coast and explain how it
developed, boomed, and ultimately bustdddocument how the movements of fishermen,
jellyfish, and plant workers between jurisdictiomasgovernedthe roles otheINPESCAand
SERENAIn thegovernance of the fishejgllyfish fishery, the relationships between the JPF

firms and their host communities, workers, and fishermen; and fittadlyelationship between

humans and the cannonballlyésh. Althoughjellyfish weren ot déacti ved parti



operation or governance of the fishetyreviewed the literature othe biology of the
cannonball jellyfish and scyphozoan jellyfish in geneaalwell as theliterature onother

jellyfish fisheries to contextualize the challenges facedthe Miskitu Coast

METHODS

Participant Observation

This research was conductéeétween August 2017 and April 2008 the Miskitu Coast of
Nicaragua, withtwo additionalpreliminary visitsin 2015 and 206. | lived the majority of this
time in theRACCN, residng in the small fishing community of Tuapi atite regioml capital of
Bilwi . | maderesearclvisitsto the nationalcapital Managuahe JPF communities of Krukira and
Bismuna in the RACCNandtheJPF communitpf Hauloverin theRACCS(Figure 1). JPFs were
also reportedo existin the communities oAwastara, El Bluffand Monkey Point; however, | did
not have the opportunity to visit those communities.

| rented a room from a local familgluring my residencen Tuapi allowing me to develop
relationships that helpedpen doors in the community. made observations through my
participationin daily community life | bathed in the riveanddrank and atéocalfood and water.
| helpedsearch focows when they got out of their enclosures, | attended services at the Moravian
Church I helped haul agggate for thehurchd sew kitchen| taught a few English classes in the
evening and nearly every day | walked out to the beach to observe and matti‘@p i n t he
fishing activities.Unfortunately, the jellyfish fishery was not in operation during my field wiork
was not able to achieve my original goal of actively participating in the jelliggisry, however,

by living in Tuapiandpatrticipatirg in daily activities as well as conductingterviews, household

d



surveys, and a focus group, | gained an understandingtted jellyfish fisheryand the general

dynamics of making a lifan a Miskitu fishing community.
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Household Survey Interviews, Focus Groups, ad Listening Sessions
The primary survey instrument washagepart questionnaire thabllectedgeneraldata on
individual andhousehold demagphics and economichpuseholdmemberparticipation in he

jellyfish fishery, andr e s i @pnions ®fGhdishery(Tablel; Appendiy,

Individual Variables

Sex, Age, Ethnicity Marriage Status Relations to Head of
Household
Profession and Education Role(s) in the Jellyfish Years the Individual
Fishery Participated in the Jellyfish
Fishery
General Househatl Variables |
Number of Persons ithe Age, Construction Material, Number of Rooms and
Household and Style of the house Structures in the lduse
Sources of Household Subsistence Activities that| Economic (cash earning)
Sustenance Support the Household Activities that Support the
Household

Other Jellyfish Fishery Variables |
Estimated Weekly Househol Type of Boat and Equipmen Origins of Nonlocal
Income from Jellyfish Fisher| Used and Ownership Statu; Fishermen and JPF Worker

Likert Scale Opinions of Fishey
JPFCommunity Relations JPFand Environmerat Benefits from the Fishery

Damage
Tablel: Household Survey Variables

At the survey timeTuapi ha a total 0f128 housesand thegoal was to survey each orfe.
team of four reseahcassistantand Iconducted the surysover a week in December 20{the
recruitment of the field assistan¢sdiscussed belowThefield assistantgiorked in teams of two,
and after each daydés wor k, we me tecotd hhaurs ofh er t «
wor k, and plan the next dayo0s entedhe surveys s . Fol
Microsoft Excel.The team completetl19 surveys;five homes were not oapied at thesurvey

time, and four househothbstained.
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In addition b the householdsurveys, | interviewed local actors in the jellyfish fisheyy
including communal and territorial authorities aradiousjellyfish fishermen andPFworkers in
Bilwi, Tuapi, Bismuna, Krukiraand Haulover. | also met with fisheries managerd officials
with INPESCA and SERENA iBilwi and Managua. These interviews were sstnictured and
focused onthe inteiewee 6 s pr of e s s i mleaf theiragenciem thends/eloprhentge
operation, angovernance of the jellyfish fishergr both In this dissertation, | usefficials and
professionals' nanseas these individuals are generally considered to be public figures serving in
a public roleHowever, in the case of individual fishermen and JPF waorkersit their names to
avoid privacy concerns.

In addition to interviews, | alsmonductedafocus groupn Tuapi and a listening session in the
communities of Haulover and Bismuna. The Tuapi focus group occuriedcember 201and
included key participantsin the jellyfish fishery including communal leaders prominent
fishermen, and JPF workgfisigure 2) Thefocus group's goal was to understémel development
and operation of the fishery in Tuapi and the local lived experiences of fishermé&Afmorkers
who participated. Follovup interviews with many of these pers@nsl some survey respondents
were conducted following the household survey and focus gtasgning sessions wegdso
heldin the communities of Haulovand Bismunan March 2018 Anyonewas welcome to attend,
ard it was more of an open forum with the goal of gaining an understanding of the development
and operation of the JPFs and the local lived experiences of fishermen and JPF workers who

participated. The focus group and listening sessions all had betwerd 18 participants each.
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Figure2: Photo of the Tuapi jellyfish fishery focus grqupcludingselect fishermen and former JPF work@&surce:
Author 2017)

Field Assistant Recruitment

| conducted this researcin collaboratim with the Institute for Natural Resources,
Environment and Sustainabldevelopmeni(instituto de Recursos Naturales Medio Ambiente y
Desarrollo SostenibletREMADES) in the Bilwi campus of théJniversity of the Autonomous
Regions of the Nicaraguan Caréd#m CoastUniversidad de las Regiones Autonomas de la Costa
Caribe NicaragiiensdJRACCAN), as well asvith the community of Tuapi. Two students were
chosen by theociologyfaculty at URACCAN to workwith me as research assistail® school
does not hae a geography program. The sociology students participated in thefdoapigroup
in December 2017, butecause o lack of support, chronic miscommunication, and concerns
about their attitudes toward residents #meir interest in the project, &y did notparticipate in

the household survey



13

| recruitedfour field assistants help conduct thbousehold survey from Tuapi. Thelection
of the assistantwas done in coordination with the commurjitgtice of the peadmayor, called
wihta in Miskitu, and other eldersRequisites for thdield assistantsncluded their voluntary
participation (without coercion)eading and writing skillsand beingrespectedcommunity
members They madea commitment to the work for about one week to complete the sukvey
mutual agreement was made that assistants would be p&dradbbatour (the equivalent of
US$0.83 for this work. Of the fourassistantshoserby the communityone was maleand three
were female. The man waa elder and former fishermannewoman was a student of cultural
heritage conservation at URACCAMnother was teacher at the Tuapi primary schasidthe
fourth wasthe wife of a local taxi drivefThe survey was administered in the communityrbg
andthe four paidassistants| reviewel the questionsvith the assistantdo make sure that the
guestions were clear and that they understood what to do. The surveys were written in Spanish, so
| needed to confirm that they could be translated by the investigators into Miskitu if necaHsary.

surveys were conducted in either Spanish or Miskitu,-ttedoor, and in individual homes.

Government and NorrGovernmental Documents and Reports

| used annual fisheries reports provided INPESCA as well as the UN Food and Agriculture
Organization (ARO) data on world seafood production, trade, and consumption. All atata
fisheries activities in Nicaragua (landings, production, and exports) are drawn from annual
fisheries reports available on the INPESCA wel{swigw.inpesca.gob.ni)lhe most recenteual
report available from INPESCA for the year 208. Assertions made about the decline of the
jellyfish fishery are based on personal observation and testimony from informants. Additional

INPESCA policy documestare also referenced to provide contiextthe ayency's actions the
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development of the jellyfish fisheryperformedall Spanish to English translation of government
documents and interview transcripts

Data on food imports and consumption from the FAO is available throughR8ate3on ¢pbal
jellyfish productionis available fronthe FAO through 2016, as is data from the World Bank on
urbanization and GNdrowth in ChinaAll weightsare reported in metric tons{') or kilograms
(kg). All prices are reported ibnited StatesU.S.) dollars unless preceded by the Nicaraguan
Cordoba symbol (C). At the time of this reseantc201718, the Cordoba/USD ekange rate
rangewas abouBQ:1, and at the height of the jellyfish boom in December 2014, itieaexge rate
was approximately 2T (U.S. Department of the Treasury n.d/¥here possible, | pair historical

currency figures witlinflation-adjusted valuesn 2020 U.S. dollardp provide context.

Fisherman Cost/Benefit Analysis

For this dissertationl conduced two costbenefit analysedased chiefly ontechnical data
from interviewshousehold surveyand boat/motor manufacturets demonstrate the importance
of boattypeand distance fodeterminingfishermen profitabilityand fishery sustainabilityDther
than the processors, fishermgearetheactorswho participated the most in the fisherysliermen
werethe conduit through which th@ocessorgained access to tiheaw materialsMany of the
conflicts highlighted by community members had to do with a fishermen's abilityake an
acceptable profit. |1 specifically discuss the impact of distance on fisherman resilience to
fluctuations in jdlfish abundance and dock priaedwhy the JPFs in Tuapi were more successful
thantheothers on the coast.

| make several assumptiomsmy aralysesabout the fishermen and their operation within the

jellyfish fishery. | assume that fishermen only earnsashincome from the sale of jellyfish.
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Fishermen are generalists who typically catch a variety of fistodretaquatic life. Larger fish
are often sold forcash while smaller fish are consumed within the househpiaviding
sustenance that would otherwise need to be purchased at the markeialésio not consume
jellyfish, the costbenefit analysis is based solely thie assumption thaishermen will not catch
jellyfish if they cannot realize an acceptable cash profit.
Defining an acceptable cash profit is difficult and is likely an extremely personal question that
will vary from fisherman to fishernmeaccording to their individual contes. However, C500 (~US
$17) was identified by many fishermen | talked to as the bare minimum acceptable profit for a
d ay 0 s. | assomekhaanexpected profinbove this level would generate increased interest in
thejellyfish fishery, while an expectd profit below this level wouldead to adecrease in interest.
Estimated pofits from a boattrip collectingjellyfish are calculatedby subtracting expenses
from gross incomeAfter operating expenses are paid, profits are typicallyldtviequally aman
the fishernen, with an additional sharéor boat maintenancel assume thamost participating
fishermen usg eightmeter long fiberglaspangaswith 70 or75 horsepowetwo-cycle outboard
enginega commorsetup on theoasj (Figure 3. The greatesbperating expense incurred by an
owneroperateganga crew is fuel and oil. Outboard engines are typically ctiwte design and
require a mixture of gasoline and oil to operafehis fuel mix was estimatedto costaround
C150/gallonin Tuapiduring the ¢llyfish boom(Tuapi Focus Group, Decemi2917).While fuel

costk variedsomewhatlong the coast,use this figure as standard in all calculations.
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Figure3: Examples of pangstyleboats in Tuapi(Source: Autho2017)

A typical panga set up withgood running/0 to 75 horsepower motor would burn about 7.3
gallors of fuel per hour at widepen throttle(WOT) and about 0.5 gghr. at idle (Lee 2013;
Yamaha Corporation n.d.According to Carlos Downs, science technicir @nga operator
with URACCAN, an eightmeter panga witthe above setugnd a crew of foutan do a maximum
speed of about 45 kph unloadstdVOT, and about 30 kph loaded wheea conditions are calm
(Downs2017. Assuming calm sea conditions and a priypeperating engine, this works out to
an emptyWOT burn rate of 0.16 gal/kr{¥.3 gat/hr. + 45/kph)or afuel cost ofaboutC24/km at
C150/gallon TheloadedWOT burn ratewould be 0.24 galkm orafuel cost ofC35/km andthe
idle burn rate of 0.5 galhr. would equate tafuel cost of about73/hr.Based on my observations,
| assume that fishermen want to maximize their time fishimgj travel at or near WOT to get to
and from the fishing area, but that they will minimize fuel burn during collection natpg at
or near idleasmuch as possible. According jellyfish fishermen collection times varied from a

half-hour to a couplef hours depending on howabundanthe fibloom® were.
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An eightmeter panga has a maximum capacity of between 50 and 66tbadkellyfish
(2,0002,400kg)One fAbasketo (a plasti chee)jbodsappind? 00 or i g
jellyfish and weighs30 to40kg in this calculation | use a 40kg basket weidhd determine the
cut-off between one and two trips, | useltasketsassuming that fishermen will want to maximize
their boats' limis. Anything up to 60 baskets is considered one trip, and anything above 60 baskets
would be caught on a second trip.

| assume a besase scenario where seas are calm and do ragriravel, blooms are close
(about a kilometerjo shoreandabundant enougto fill a panga in one hauAlso, of coursethis
assumes thangines are in good working condition, and the crew can maneuver at or near idle
speed while jellyfish are collesd. It should be noted that any changes in the parameteksding
a higher desired minimum profipoor sea conditions, weak blogrtenger collection times, and
a malfunctioning or worn engingvould all adversely impact the profits that fishermenizeal
Likely, in everyday practicthese conditions were not optimal, but by keeping them constant, it is
easier to compare the situations in Tuapi with those in Krukira, Haulover, and Bishiitmthese
variables controlled, the key variables of analgses

1. The number of baskets delivered per trip;
2. The dock price in C/basket received from the JPF;

3. The distanceand thus fuetost,traveled on a fishing trip (Figure.4)
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Figure4: A simplified diagram of fishermatmip legsfor jellyfish collection Fishermen need to traveéveral legs on
ajellyfish collection trip includingan empty ledpetween the home community dock and the fishing @nga loaded
leg between the fishing area and the JBf-andan empty ledpetween te JPF and the home community dg8k A
second trip/collection addsadditionalemptylegfrom the JPF to the fishing area amtbaded ledrom the fishing
area to the JRF

Travel distances wer@stimatedusing theGoogle Earth path toolT@ble 2). These are the
estimated distances that a panga crew would need to tnaefishing trip. Travel legs included
an empty legrom thehome communityto the fishing aredéFigure 41), a loaded ledgrom the
fishing area to thdPFafter collection(Figure 42), andan empty legfrom the JPF back to the
home communityKigure 43). The dstancebetween the home community and the fishing &rea
measured from theommunity dock (theipr in Bilwi ) to the fishing area. | define the fishing area
as an area appromately 1 km off the coast adjacetd theriver's mouthor waterbody that leads
to the JPKFigure 44). A secor trip to the fishing aretor collectionwould add a emptyreturn
legto the fishing are&rom the JPFand a seconbbaded lego the JPArom the fishing aredor

all Tuapi estimations, | use the Poza Verde BB¢ause it is the closeto the sea and would be
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the bestcase scenario for fishermelBstimated travel distances, fuel usage, and fuel costs are
reportedin Table2. Thes figures ae usel in the fisherman codienefit tables irChapter 6 and

the table cellshat represent crew profire calculated using the following formula.

= T I p o8 r

B = # of Basketof Jellyfish Sold to the JPF
D = Dock Price/Baskebf Jellyfish

L = Kilometers Travelled.oaded

E = Kilometers TravelledEmpty

C = Collection Time in Hours (1 hour/trip)
35 = Fuel Cosin C/km whenLoaded

24 = Fuel Costin C/km whenEmpty

0.5= Fuel Cosin C/hr. whenldling

Distance (km) Distance (km) Est. FuelUse(gal.) Est. Fuel Cos@
IPE Empty/Loaded Empty/Loaded (1 Trip/2 Trip, inc. 1 C150/gallon

(1 Trip) (2 Trip) hour collection (1 Trip/2Trip)
time/trip)
Tuapi:
Poza Verde
Tuapi 8/2 104 2.33.6 339534
Pto. 15/2 17/4 3.4/4.7 507702

Cabezas

Krukira 33R 35/4 6.3/7.6 9391134
Krukira 6/6 12/12 2.9/58 435/870
Haulover 12/12 24/24 5.310.6 7951590
Bismuna 14/14 28/28 6.1/122 9151830
Way-Station 27/1 28/2 5.1/6.0 759894

Table2: Travel dstancesfuel use andfuel costfor panga ishermerfrom selected ammunitiesThis table includes
the estimated distance and fuel burn thye number of trips, dstinationdJPF, and origin@mmunity. Distances were
estimatedusing the Google Hth path tooffor thetrip legs described above in FigureFuel use and fuel cosre
based on the emp.16 gal/kmburn rate C24/km at C150/gallgn the loadedurn rate 00.24 gal/km(C35/km),
and theidle burn rate of 0.5 gghr (C73/hr).These fgures are used in ttoalculation of thdisherman cosbenefit
tablespresentedn Chapter 6
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RELEVANT LITERATURE

The Political Ecology Approach

Political ecologyemergedn the 1970s and 198@sd combind cultural ecology and political
economy Bryant and Bailey 1997;Robbins 2004; Biersack and Greenberg 200B)is
dissertation is theoretically rooted time naturesocietyarea of geographic scholarshlpuses a
political ecologyapproach to assess theomandbust of the Miskitu Coast jellyfishighery.
Political ecology is an especially useful framewfmkaralyzing complex and mutscalenature
society relationshipsncludingthe governance anexploitation of natural resources.

Within geography, glitical ecologycantraceits roots back teenowned geographer Carl O.
Sauer and the Satan School of culturathistorical geography (Steward 195Grossman
1977:132 Leighly 1987. At the turn of the 20 century, efforts to bridge human and
environmental geographwere defined by environmentak®@rminists like Ellen Sempland
Ellsworth Huntington who applied the evolutionary theories of Darwio argue thatracial
characteristics and sociocultuddvelopmentveredeterminedy physical environmental factors
such as latitude and climate (P&685).In response to environmental determinism, two schools
of thought emergethat would define natursociety geography tbugh midcentury (Zimmerer
2010). A group of seidef i ned Ohuman ecologistso6é formed
University of Chcago and becamke nown as t he 0 Ch iseparageogrodpooh ool 6,
culturathistorical geographers formed around Carl Sauer at the tdiiveof California at
Berkeley(Zimmerer 2010). Both groupughtto explain the areal differentiation of humarityg
adaptation to the environmemind both rejcted environmental determinisimpwever, they had

fundamental difference®arrows and his studentgenerallyfocusedon humanadjustmentto
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environmerdl conditions especiallyregardingnatural hazardswhile Sauer and his students
focused on how humaradterthe environment to suit their neg@arrows 1923Zimmerer 2010).

Sauer and his studerasticizedhuman ecologyor focusing too mucbn human behavi@and
failing to address the wideultural and Fstorical contexts as wel | as manodos i mi
the earthLiverman 1990; Watts 198Zimmerer2010.1 n hi s 1925 essay, ATh
Landscap® S a u e[1925] @efined7a human ageoentered model of geography. To Sauer,
geographywas theculturathistoricalstudy of howhumanschangee he eart hds surf ac
landscapeto fit their materialneedstermedfhuman geomorphisigSauer2009 [L931], 139).

Sauer and his studentsedhistorical evidenceethnography, anchethods from thaatural
scienceso interpret landscapesartifacts of humaexpression, especially in rural Latin America
(Sauer 1950; West 194®&arsos 1954 Parsonsl95%; Parsonsl95%, 1962; Denevan 1961,

1966, 1971, dhannesen 1963; Nietschmann 19&8ighly 1987). However, this approach was
criticized for overgeneralizingand overemphasizingulture and not taking into account place
specific dynamics and socioeconomic and political power relations within cultures and the impacts
of outside forces acting upaoimem (Brookfield 1964; Duncan 1980; Zimmerer 199B)is critique

led to alternative approaches like culturablogyand political ecology.

In cultural ecology, culture was considered to play a largely functionalist role in connecting
humans and the enviroramt. Settlement, agriculture, technolpggd even social structures were
consideredhumanadaptationgo the environment (Butzer 1989). Under the influencehef
systems and adaptive dynamics approaches, cultural ecolteysisped a heavy focus on ege
flows, ecological equilibrium, ansubsistence systems anatyat local scales (Zimmerer 2010).

The economies of rural anslbsistenc@riented cultureswere heavily studied as they were

perceived tgrovide a closer relationship betweestureand saiety (Butzer 1976; Parsons and
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Denevan 1967; Carneiro 1960; Aschmann 1959; Netting 1@868ural ecologyhoweverlargely
ignored the fact that, in an increasingly interconnected world,-lecal cultural and ecological
communities were embedded witharger political andociceconomic structures (Bryant 1998).

The term Apol it icairedbyteeawhropaoyisi Erie/\&df infa briefsarticle
in a 1972 special issue @éinthropological Quarteryon t he A Dynamics of Ow
CircumAl pi ne Ar eao ( Wol fintHeariiceWolfpasiesthehiatarikal nfulfi 0 6 ) .
scale politicaleconomic chains of structural causation that bgfgain settlement and agricultural
patterns in the Alpsseographers made analogous observatiothe 1980and190saH c hai n's
of explamaét ioonred wor ks o wer e e X pumaneneinmento und
relationships were affected by global development and conservation initiatives, structural
adjustment programsapitalisteconomic marketsnternational aid and financing progranasd
pertinent to this dissertatipmulti-scalepolitics of the environment and natural resources (Blaikie
1985; Blaikie and Brookfield 1987; Bryant and Bailey 1997; Robbins 2004).

For almost 30 yeargolitical ecology has been arxpansive and contested approach that
geographers and othesocial and environmentascientists have udeto explain human
environment relations (Zimmerand Bassett 2003; Robbins 2Q00eumann 2014 There are
now a variety of theoretial approachesut there are common threads. Political ecologya as
methodological framework, carries forward the traditions of historical, ethnographic, and
ecological analysis of culturdlistorical geography and cultural ecologyiowever, it is
distinguishablefrom theseapproaches by itsicorporation of political economy amdulti-scale
analysis (Blaikie 1985; Blaikie and Brookfield 198@ffen 2004a Neumann 2014 Political
ecologists sbscribe to the idea that mu$icale political,economi¢ andbiophysicalprocesses

nested within culturahistorical contextdefine humanenvironmentrelationshipsat different
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levels (Zimmerer and Basset 200®ffen 2004a Robbins 2004) Notwithstandingcritiques
guestioning p @dymnietricaliedning et@mvartiseithey thes biophysicalor the
political-economic(Pete and Watts 199&Valker 2005), political ecologistseek tobridge the
social and natural sciences to understama human processes impact the environmentalsot
how bighysical processampact humansThis dissertatioralsoseels to build suchbridgesas
thejellyfish was not an exploited resource on the Miskitu Coast until a combinatiopdiysical
andlocal, national, and internationabman& hai ns of caus atbmakaibso!l i nk e

(Zimmerer and Basse2003;Neumann 2014)

Boomrand-bust Natural Resource Exploitation.

Geographers and other social scientists have long been interesteonwandbust natural
resource exploitatioand in elucidating the muiicalebiophyscal and human factors that cause
it. Two ways thatboomandbust natural resource extractias characterizedn the literature
provide insighinto theboomandbustof the Miskitu Coast jellyfishfishery. The firstshows how
changes in demand or suplgn becaused by changes in cultural tastex] thepolitical, social,
and economitandscapes that suppliers and consumers operardrthe seconilustrates how
changes in supplyan becaused byocalized degradation or depletion of the naturajuese base.

In Personal Narrative of Travels to the Equinoctial Regions of America, During the Years
17991804 Alexarder Humboldt and Aime Bonpland providede of the earliest accounts of a
boomandbustresource industry in the Americabe pearl oysr fisheries of Venezuela. First
identified by Columbus on his third voyage in 1498, ppaolducing oysters were abundanbund
the islandof Cubagua, Coche, and Margamii the northeast coast of Venezuela, and it did not

take long for vord to reactBpanish traders g@rls were in high demand in Eurgped by the 16
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century the pearl fisheries of Venezuela were celebrated on the level of the famous fisheries of
the Persian Gulf and Sri Lankaofi Humboldt and Bonpland 2012818]).

Exploitation was temperechithe early years of the fishefjhe production of pearls relied on
the willingness and abilityof indigenousGuayaaier divers (also known as the Guayaquiho
lived on the island of Margarita, to collect and trade the péadmero, Chillert, and Eisenhart
1999. By 1519,however, the area was a booming fronteerdas more Europeans arrived, the
demand for pearland theabuse of th&suayaquetncreased Romero, Chilbert, and Eisenhart
1999 63). Attempts to enslave ti&uayaqueresultal in a shoHived rebellion in 1520; however,
this did little to quell the demand for the peafofnero, Chilbert, and Eisenhart 1999

In 1528, as demand increased for teansand the tax revenue they generated,inkensity
of exploitationand degadation increased. The use of dredges awthorizedby the Spanish
government, and exploitation increasaghificantly, the oysters began to b&ploited yearound
without rest(von Humboldt and Bonpland 2012818]). Furthermore, tie increasing populéy
of cut diamonds and Venetian imitation pearls in Europe decreased the demaatdrapearls
while overexploitation wadegrading the fishery and makindass profitablevion Humboldt and
Bonpland 20171818]). The Spanishattemptedto regulatethe fishery,but these efforts were
ineffectual, andy 1535 pearl production had collapsedarRpant consumer demand in Europe
and weakdevelopment/taxninded regulations fueled the boom, butoverexploitation and
degradation ofhefishery ultimately ledd its bust whemlemand declined.

In his article, The Making and Unmaking of a Natural Resource: The Salt Industry of Coastal
Southeastern Massachusgtgsographer William Meye2013)describé the rise and fall of a
different boom market in the Americabe sea salt industry on Cape Cod. Before the American

Revolution, seawater was not exploited on Cape Bodever, this changed during and after the
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war because o& combination of natural, politic@lconomic, and cultural forces. State subsidies
and taiffs, high saltprices during and after the war,n d C a pp®ordilsfdr@gricultureand
lack of economiopportunitiedor retired seameall helpedorecipitatea boom in the development
and expansion of smadicale salivorks on the Capé@Veyer 20B). Eventually however,the
tariffs were phased out and imports of cheapaed salt flooded the markehich reduced the
profitability seasalt and bustethe boom | n Meyer 6s wor ds, Al t was
fact that was principally respsible for the making and unmaking of saltwater gz citable
resource i n sout hUnbkeMenez poalldmstay GapesGod didsot un
out of saltwater, but it did run out of the subsidies and tariffs that sesaltmakingprofitable.

In hisbook chaper, How Sushi Went GlobaRnthropologist Theodor Bestor discusses the
making of the lucrative bluefin tuna fishery in New England and the rise of sushi consumption in
North America(Bestor 2003)Beforethe 1970sthe bluefin was a&portfish in New England
valued for their o6fi ghhepwereh tmash speoiessotdfioaoodc i al f
when possible and trashed when not (Bestor 2003, Bl88we v er , t he tunads tr e
in the 1970s whetlishing lawsand environmentalist pressarsuppressed théapanesd¢una
fishery andorought Japanese buyers to the docks of New Englameen by booming Japanese
demand trash was transformed into treasuwhin a few yearsandU.S. bluefin production
increased 6percent between 1984 and 1993 (Bestor 2003).

Inthe 1990sJ apan&s e c o nhowayerasdthadgmaad fa New England bluefin
collapsedHowever, the impact on the New England fishery was mitigayeacultural shift in
North America.Before the 1970s, sushi consumption in North America was .r&#ll, the
emergence of Japan as a gl obalmeeado mamird cpmwd ra

the 1970s, letb a boom in sushi consumptionhat was culturally disgusting and even unpatriotic
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in the years following World War Il became exotic and (Bpstor 2003, 287 The introduction
of a market from Japan, promoted by overexploitation and changing regulations, made the bluefin
an exploitable resource in New Englangtill, cultural changesand increased domestic
consumption maintained the demand even after the original market busted.
Thesethreeaccountsiemonstrate thatatural resources are dynamic constructionsuohan
and biophysical processesatlshift over time and spare/hat is anexploitable resource in one
time and place is not necessarily so in a different timepdack. Without high demanayeak
regulationsand a plentiful oyster stocBpanish traders would have had little incentive to compete
with the established pearl fisies of the Persian @ and Sri Lanka. Without wartime tarifésxd
subsidies,making seasalt on Cape Cod woultikely never have been profitable. Wihout
overexploitation andegulation in Japgnlapanese tuna buyers may have never landed on New
Englanddods ready to pay todollar for cat food, and without a strong cultural shift in the U.S.,
neither would Americans
The second approach tmomandbust natural resource exploitation considers changes in
supplycaused byocalized degradation or depleti of the natural resource base. Natural resources
are the basic material input and the final product of any extractive industry. Without plentiful
pearls, saltwater, and tuna, the resource extractors highlighted above would have had nothing to
sell regartess of demand amblitical environment. Furthermore, if it wast for the degradation
of the pearl stocks, the Venezuelan fishery may have been able to weather the downturn in
Europeandemand, and it was in paolverexploitation of Japanese fisherieattiprompted a
geographichift toNorth American waters. It is this geographic patterbafmandbustnatural

resource extractigrand destructiornwhich has particularly interested geographers.



27

In two 1938essaysgeographer Carl Sauer heavily critetithe predatory nature of capitatist

industrial natur al resource exploitation that

1938, 767;Sauer 20001939). He highlightd examples of amxpansive geographic pattern of

natural resource explotian that he termd ide st r uct i v,enclugirgpihdosirialat i o n «

agriculture (specifically tobacco) atitke hunting and trapping ofild animak for what he caéd

the AChdna trade
AThe westward movement of Vi rdpstracioans was
of the land through tobacco. The development of the China trade via Cape Horn
and the Chinese demand for furs and other animal products led quickly to the
spoliation of pelagic mammals from the Falkland and South Orkney Islands to the

BeringSea 0 ( Sauef7’68L938, 767

AWe have accustomed ourselves to think
of ever fresh spaces of the world to be filled with people, of ever new discoveries

of kinds and sources of raw materials or continuous technicgtge® operating

C (

of

indefinitely to solve problems of supplyél

has been most profitable to use up the land and reinvest the profits in new land,

there to repeat the process of J[ahestructiywv

the | and expecting to build their permanen

children enjoy the acres which they brought under cultivation. The first wave move
on to newer fields. The residuary legatees increasingly have had left to them the

problemof | i ving i n econo(Bauer 2009[1938]RéM/a st at ed

ar
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Although Sauer does not use the term explicithythese examplefeis describing a boom
andbust geographic pattern of@ritation (boom), exhaustionibt), and expansido newareas
Similar destructivepatterns have been described for the forests itUtBe Southeast Asia, and
the Amazon (Hurst 1990; Williams 1991; BryaRigg, and Scott993; Rodriges et al. 2009);
river turtles in the Amazon and theS.(Coker 1906Smith 1974; Parks 2019); Amazonian rubber
trees (Barham and Coombes 1994a;b); Caribbean sugar plantations (MoordvRiiire2010);
Malaysian cacao (ClougFaust, and Tscharntke 2009); tucag, and oyster fisherig$nnis 1940;
Romero, Chilbert, andigenhart 1999; Campling 2012nd many resources in Nicaragua that
will be discussed in the next chapté8e qu e nt i al , aaecgnt texm usain theoecodogy
and fisheries literature, has also been used to describe a similar pattern of destxplditegtion
of fisheries around the world (Berkes et al., 2006; Huitric 2005; Sczddémford, Liu, et al. 2006;

FAO 2009; Anderson et al. 2011).

In the cases aboveesource extraction emerged and boomed in response to market demand
but eventually bsted. In the case of the Venezuelan pearl fisheries, HumaottiBonpland
blamedredued demand in Europeut also degradation of the fisheagdincreasing production
costsfor precipitating the bust In many cases, market demand for commodities does no
necessarily bust, only the ability of a specific place to supply the desired commodity. The foreign
based traders that drive these boom markets typically hold little vested interest in the localities
they exploit and seek only to extract as much as theybefore moving on to threext location,
much as Sauer described1938(Berkes et al., 200&cales, Balmford, Liu, et al. 2006A0,

2009).
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Geographers haveore recentlyattempted to theorize thesgpansiveexploitation patterns
through commodityfrontier theory. Much as Sauer argued in 193&ponents otommodity
frontier theory argues that capitaliasustrial natural resource exploitation is predicated on the
continuous appropriation of natuby expandingcommodity frontiersaway from matwe, less
profitable, frontiers and intacher, less exploiteftontiers (Moore 2010aMoore 2010; Baglioni
and Campling 2017)As with any frontier, pioneers and speculators drive frontier expabgion
accepting high risk in hopes bigh reward(profit). At first, conditions in a newly expanded
commodity frontier are conducive to capitaiistiustrial natural resource exgktion. The
0 ipneer®find natural resourcethatare plentiful and cheap to extraahdby arriving first, they
facelowcompetiton. A f r o n morepersodsmdconpanées Movedas regulations
are established, arak resources are depleted. Maturation decredasksbut it also decreases
rewards as the pioneers now have to share a reduced resource base withameigtend the
government in the form of increased regulation aachpetition(Moore 2010aMoore 2010;
Baglioni and Campling 2017). Maturation can causerisis of profitability for extractorsthat
drivesthemto expand commaodity frontisinto new areawith less competition, more resoaes;
and less oversigliMoore 2010aMoore 2010; Baglioni and Campling 2017 this dissertation,
| arguethat the develpment of the Miskitu Coast jellyfish fishery an example of commodity
frontier expansion dren by high demand artde maturatiorof traditional fisheries in Chinand

more recent fisheries in Mexico.

1 The term commodity frontier here represents a geographic area with high surpluséspgfachor undeexploited

natural resources such as virgin forests, untilled soils, aexploited wild animal populations that are coming under
commercial exploitation (Moore 2000; 2010a). These areas do not have to be geographically connected to areas
previously exploited. The expansion of the commercial tuna market from Japan to the ahSxample of an
expanding commodity frontier even though the expansion was thousands of miles from the Pacific Ocean to the
Atlantic. In this case, the Japanese traders hopped from one resource pool to the next.
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The Problem of Nature

Natural resources at®ththe basic material input and the@dl product of extractive firms
Although the social value of naral resourcess a humanconstruction they are nonetheless
physical and biologicakntitiesfaterials and have inherentophysical characteristics that
extractive firms must contend wi{Boyd, Prudham, and Schurm2a01; Bridge R09; Baglioni
and Campng 2017; Boyd and Pudham 201 Thesebiophysical characterisscarea major source
of conflict asextractive firms engag@a a neverending struggle teontrolfor uncertainy through
the standardization and simplificatioature's productio(Moore 2A.0a; Moore 2010bBaglioni
and Campling 201,Boyd and Pudham 2017 he literature refer® thisconflictas t he f#Apr obl
of n gBoydyPeudham, and Schurman 206%6 Boyd and Pudham 2017

For some natad resourcessuch as agriculturadnd aquagltural commodities control of
productionhasbeen achieved to a large exteitthough uncertaintgtill exists, a rancheor fish
farme can controlmany factors of productiorA rancher knows how many cows he has, how
many of his heifers are pregnaahd how many calves he can expect in the spring. Through the
use of guard dogs, enclosuresedications, and insurance, the ranateer reduce unexpected
losses. Similarly, a fish farménows in advance what fish he is going to raise, what his input
costswill be, andwhat yield he can expediBoyd, Prudham, and Schurman 20®byd and
Pudham 2017).

For wild animals, ltere is an innate difficulty in economically controllingy, manipulating
their biophysical characteristics, atie hunters and fisherméimat supplt hes e duncontro
resourcesgacesignificant unertainty. Extractors of these, and other resoultasghadto adapt
to a variety of unpredictable processes such as natural schedules of (re)production, natural

guantities and distributionthe subsequent challenges ebitu productiorincluding operating in
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harsh and often remote conditipnand the physical characteristics of theotgses like
perishaility (Boyd, Prudham, and Schurman 20&byd and Prudham 201L70ne of the most

extreme examples, fishing, is definedi®jativelyu npr edi ct abl e oceam® condi
and mobilestock, andsometimesgreat seasonal variatioMérchack et al. 1987Apostle and

Barrett 1992Boyd, Prudham, and Schurman 208byd and Pudham 2017These challenges

havealsocharacterized the Miskitu Coast jellyfish fishery and will be considered further below.

Multi -Level Natural Resource Governance

As highlighted abovegapitalistindustrial natural resource exploitation is predicated on the
continuous appropriation of natutdrough the expansion afommodity frontiersinto new
6untapped6é areas. | n & iecluding that dnethe Mdsletis Gasd hdsi s e X ¢
been increasingly into areas traditionally occupied by indigenous pe&itee the 160s
indigenous and ethnic minority groups throughout Latin America haesjgonded byobbying
nationallegislaturegor legal recognition and protection of their cuibipracticegnd control over
their lands, waters, and natural resourtedigenousdemands have increasingly been codified in
national constitutionand international conventions in recent decades.

The 1989 Indigenous and Tribal Peoples Convention 169 of the International Labor
Organization (ILO 169) is an international conventimtified by 22 countries, including
Nicaraguawhich establishestandards for the treatment of indigenous peoples (ILO 1989). The
conventionos aut hor s tha agpiratiens gumdafaindamentals rightseot o0 g n i
i ndi genous peopitrel overttreir ifisetti@ans, avays ef life and economic
development and to maintain and develop their identities, languaigggeligions, within the

framework of the States in which théyi v e 0 (, IPited@nbld Bh8s® includehe right to
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legally ownand possegtieland they have traditionally occupied and the right to participate in the
use, management, and conservation of their natural resources (ILO 1989, Art 15.1).

A second international convention is the #imnding 2007 United Nations Declai@t on the
Rights of Indigenous Peoples (UNDRIP). As with ILO 169, the authors and signéitaclading
Nicaraguadecl are the rights of indigenous peopl es
environment o of t hiadudng tamdaait,iwatér,candaflbra ancefauna (tNor i e s
2007, Art. 26). They have righto the conservation, restoration, and protectiornhefr total
environment with state and international assistaheeright to determine and develop strategies
for the devabpment of their lands and resourcasd the rights téree, informedand prior cosent,
and just compensation fprojecs that impacthem (UN2007, Arts. 28, 30).

Under internal and international pressure, many stateséevgnizedndigenous movenrgs'
demand for greater seldetermination andautonomous legatontrol over their traditional
territoriesand natural resources (Offen 2003; Ortega 2004; Gonzalez 2015; Larson et al. 2016;
Herlihy and Tappan 2019).n what Her |l i hy quli9eBt9)r endigehmwdsi otno, O
movements have succeededgaining legalterritorial titte and autonomy over their lands and
waters, anéh doing sghaveredraw national maps@rtega 2004Gonzalez 2015; Haarstad 2012;
Kelly et al. 217; Herlihy and Tappa2019).

In recent decadesuhdreds of thousands of hectaredasfitory have passed to indigenous
control in Central America alone (Herlihy 1989, Larson et al. 2016; Gonzalez 2015; Herlihy and
Tappan 2019)Many of these new territories are governedsesita ut onomous fi ndi
territorialj ur i sdi ct i o reader fultlewklggvervance framewaslbf the states in
which they existQrtega 2004Larson and Soto 2012, Larson and Medbewis 2012; Baracco

2019; Herlihy and Tappan 2019, 69pday, about 18 percent of the region is covered by ITJs,
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and in some counes, theyencompass significaportions ofthenational territoryincludingone
third of Nicaragua and Hualuras, onguarterof Panamaand ondifth of Costa Rica(Herlihy
1989,2003; Herlihy and Tappan 201Blerlihy, Fahrenbruchand Tappar2020. Despite these
gains, there are persistent questiabhsutwhat autonomyactuallymeans on the grounaithin
theselarger multi-level governanceegimes(Stevens 1997Qrtega 2004Larson and Medoza
Lewis 2012 Finley-Brooks 2016; Gonzalez 2019; Herlihy and Tappan 20He@rlihy,
Fahrenbruch, and Tappan 2020

Within political ecology, multievel governanceegimes fitbroadly withinthed c ons er vat i c
and c ohassthabintedrogats the role of the state and foreign markets within conservation
andnaturalresource management regimes (Zimmerer and Bassett 200Bdbbins 2004, 129
176 Bi x| er , Del ] ebd@d 01k The coreMf tE thess is that conservation and
resouce governance regimes are largely founded uponddéegn neocolonial legacies of
development, backed by apolitical Malthusian "tragedy of the commons"” narratives that
marginalizelocal governance (Stevens 199Robbins 2004). These regimes encourage the
integration of local production systems into larger capitalist markets as pddp-abwn
development strategies, but the result more often thais nwarginalization of local populations
and increased conflict between ttate andocalusers (Zimmereaind Bassett 2003; B Robbins
2004, 149170 Bi x| er , Del (lettah20bpe | o, Mf un

The objectives of muHievel governance is to alleviate conflicts and increase efficiency by
delegatingsome state functiodsoften relatedto the dayto-day managementof natural
resourcesd to lower levels of governmerntogistically, the incorporation of locals can help reduce
thest a tdatagsthering and enforcemenss, especially in remote regiotisat are hard to study

and patrol(Pinkerton 1989; Carlson and Ber2005. Additionally, locals interact with their
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natural resourcegaily andmay be thdirst to recognize degradation and the besiep formulate
and enforce rules on exploitation (Pinkerton 1989; Carlson and Berks 2005). Politredtly,
level regmesgive locals a voice imatural resource exploitation decisighatmay help stave off
future conflics (Pinkerton 1989; Carlson and Berks 2005).

Multi-level governance,dwever, deshave large pitfallsepeciallyin terms ofindigenous
policy (Alfr ed and Corntassel 2005; Alfred 2009; Offen208ale 2005, 2011Reviews of multi
level governanceegimesinvolving indigenous peoplaa Latin America(Ortega 2004Larson
and Soto 201,2Gonzalez 2015), CanadAlfred 2009), Europe, Canada, and Asiartitage
2008) and Africa (Wily 2003)jdentified several pitfalls. Firsis the assumptiothat theregime
can operate correcthgiven the vast poweimbalances and cultural differences between the
different levels of governmerfPomeroy and Berks 199Tastro and Nielsen 2001; Capistrano
and Charles 2012; Alfred 2008IcNeish 2012)Central government personrakoften reluctant
to redistributepowess to local officials who may not share thensavalues oeducation level
Indigenous groups face suastial difficulties inthese situation®ecause otultural frictions,
weak political capital, lack of access to legal assistance, and the general complexity of
administrative and judicial systems that discourage them from challetigarggatgCastro and
Nielsen 2001; Natcher et al. 2Q05isela and Wong 20).8

Even when Opower 6 i s tr aimsome casespdal offitialsare r e s ul -
given cursory roles as loca d v i ® the stabe whileon the other sidgarticipatory regimes
that provide legal recognition of traditional land and resource use empower local institutions to
take an active role inthe management and resource allocation (Castro and Nielson 2001;
Capistrano and Charles 20Ri x| er , De |l |ebah Qe Critics argué thathese

many of thesarrangements serve to placate local demands fedswfmination but cede little
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power overbroad strategigovernancg Pomeroy and Berks 1997; Castro and Nielsen 2001;
Capistrano and Charles 2012; McNeish 20k2¥ome cases, legislation is intentionally designed
to be ambiguous to make it easier for the state to retain control (Ortega A0@4$e challenges
have led ta@implementation gap Where rights are legally recognized papebut not realized on
the graindbecause o0& lack of enforcemerfiWright and Tomaselli 2019)

A second pitfall and source of implementation gasthelack of local institutional capacity
to carry out the terms of the muléivel governancaegime Central governments and NGOs
erroneously assumehat indigenous peoples casimplyt hr ow of f the O6yokebd
institutions after hundreds ofears of dependencgnd quickly develop effective institutions
(Alfred and Corntassel 2005; Alfred 2Q00ffen 2003; Hale 20Q3201Z% Bixl e r , Del |l 6 Ang
Mfun, et al. 2015 Indigenousgroupsoften lack resources arabntinue to rely on the state for
guidance, rulemaking, and financial and technical supparajor challenge in some countrigs
getting the government provide these savi®©rtega 2004Alfred 2009; Castro and Nielsen
2001).It is not uncommon fomidigenous communitige bepresented with development projects,
butnotbeprovided with the resources to adequately understadevaluatéhe proposals (Ortega
2004, 15).

In other caseslependency leaves indigenous groups subjeztWe st er né6 concepti
tenure and resource ubatdo not accurately refleatdigenougealities Herlihy and Leake 1990;
Capistrano and Charles 2012h one exampleterlihy and Le&e (1990 foundthat among the
Tawahkapeopleof the La Muskitia regiomf easterrHondurasone community of 650grsons
useda subsistence zone of nearly &2 that overlapped with the subsistence zones of several

surrounding communities. €Be findilgs challenged state bureaucrats’ conceptorand
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demonstrated the inadequacy of their commubéged titling planthat only granted the
community75kmz (Herlihy and Leake 1990).

A third pitfall is an erroneousand romanticizecassumptionthat indigenouspeoplesare
apolitical or politically homogenougroups thatire ecologically inerandwhoseways of life are
an antipode tahe greedy, destructivegnd individualistic Western world(Redford, 199).
Althoughindigenous groups do oftdravea strong sese of connection and intimate knowledge
of thar lands and wateysit is folly to stereotype them adriven solely by utopian or
environmentally innocuous idealiRedford, 1991;Nadasdy 2005; McNeish 2012, -43).
Indigenous peoples may not retain theidigenous knowledge or even consider themselves
indigerous after generatias of assimilationist policieand integration intdNesterncapitalist
systems(Metz 2006; Jamieson 2003pn the contrary,money and power often permeate
indigenous communities andeate a great deal of complexity and ambiguity regarding natural
resource exploitation and developmedelms 1972; Nietschmann 197Rgedford, 1991 0ffen

2004; Metz 2006/Nadasdy 2005; Hobsederliny 2012; McNeish 201 Zisela and Wong 208

As Alison Brysk (1996, 41) argek A Cul t ur al survival i n -the se
contact, |l ow technology indigenous cultures i
i mportant question is who manageManytirdigenopsace an

groups want developmetmcluding natural resource extractjdrut they want greater control over

the design and implementation of these initiatagsvell as the benefits derived from them

ORGANIZATION OF THE DISSERTATION
This dissertations organized into seven chaggteln chapter twpl place this research in the

broader historical context of the natural resources governandmaneandbusteconomy of the
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Miskitu Coast. | review the available literature relevant to natural resourcemngmee as well as
severalboomandbust natural resource extraction industri@scluding mahogany, rubber and
guns, gold, pine, bananas, green sea turtle, and lobster. | do this to extract common historical
themes that can kapplied along with the liteature cited aboveas a frameworko analyze and
understandhe Miskitu Coastellyfish fishery.

With this analytical framework in hantlexpand beyondlicaragua's borders chapter three
to discuss the global market for jellyfish. I highlight sevéaakors thaimpact the growth of the
global jellyfish market, including mounting economic affluence in China and increasing demand
for seafoodandemerginguses foljellyfish-derivedcollagen and gelatin also discuss the pattern
of expamling jellyfish fisheries globally and the emergence of cannonball jellyfish fisheries in the
Americas. | discuss the motivational factors for these developnasitgling the overexploitation
of traditional fisheries in China artle commodification othe cannonballgllyfish in theU.S. |
finish by discussing a recent food safety scare in China that heavily impacted jellyfish fisheries i
the Americasbeginning in 2014

| shift my focusin chapter fourto the biophysical characteristics of the Miskitu Coasttard
biology and ecology of jellyfish | first provide the reader with a general overview of the physical
geography of the Miskitu coast, with a focus on the impact of seasonal freshwater river outflows
and currents on the brackish and reaastal ecosystems the coast. | then turn and focus on
jellyfish biology. | briefly discuss thgellyfish lifecycle before focusing on the jellyfish blopm
arguably the most important factor in a jellyfish fishery. | discuss the limited literature on jellyfish
blooms and wrk to put the observations of Miskitu Coast fishermen in context.

Following this discussion,  jumpintoh e 0 n ut s jelyfisidfishiereed i chapterdivie.

| provide a higHevel overview ofsalted jellyfish production and discuss some ofdbramon
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challenges facing jellyfish fisheriegorldwide | begin by describing jellyfish fishery's general
operationjncluding howjellyfish are caught and processédhendiscuss the challenges facing
jellyfish processors and fishermencluding the lov profit margins andhegreat inter and intra
annual fluctuations in jellyéh blooms and market pricdsconclude with a discussion of the
adjustments that jellyfish fishermen and processamdwide havehad to maken responseo
the problems of nate inherent in jellyfish fisheries.

| return to the Miskitu Coash chapter sixand present thmainresults of my study. | begin
by introducing Tuapi, my main study communijtyncluding a briefoverview of itshistory,
economy and communal governmentrtture. Following this, I provide achronological
description othedevelopment, boom, and busttbé fishery between 2008 and 2018cus on
the first JPF established on tt@ast by Moon Internationandl e x p | o r emotWations fors
coming toNicaragua. Nexti consi der | NPESCAG6s role in the d
role jellyfish played in larger fisheries development initiatives on the coast. | thenificmushe
operation of the fishery on the coast and specifically in Tuapgclids the operational dynamics
of the fishermen and JBFas well as the relationship between the community of Tuapi and the
processorsl amplify my Tuapi results with narrativeeccountsrfom the communities of Haulover,
Krukira, and Bismuna to provide loader understanding of the operation and politics of the
fishery along the coast and to hdgmonstratevhy it worked beter in some places thamothers.

In the final chapter, | place the fishery within the contexthaf Miskitu Coasthistorical
resource governance structurgs well as the broader political ecology literatuidiscuss several
governance challenges faced by both central government and indigenous officials, and | evaluate
what biophysical, politicaleconomic, and culturddistorical factors played a role irthe

developmentboomandbustof the jellyfish fishery. Iconclude the dissetian with a sobering
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outlook on the future of the Miskitu Coast jellyfish fishery, and | offer seveasdid
recommendations of how natural resourgesernance on the coast can be reformed to better

reflect the intentions of Law 445.
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CHAPTER 2: BOOM-AND-BUST ON THE MISKITU COAST
INTRODUCTION

The jellyfish fishery isrotonly boomandbustextractive industry to impact tiiskitu coast
but one of sveral ;ce colonial timesBy lookingat these past industries and understagpdow
they developed and operatéaw they were governed, and how they busted, weaamprehend
how the jellyfish fishery fits within the historic and comigorary contexof the coast. In this
chapter| provide briefand chronologicaharrativesof several extractive industriéisat impacted
the coastincluding mahogangnd pine lumbering, banapé&ntation agriculturerubbertapping
gold mining, as well aghetrade ingreen sea turtieandspinylobstes. | consider the origins of
theseindustries, thenulti-scalefactors that promoted their development, how theyeoperated
and governed, and why they declined or faileadso provide a brief overview of tlievelopnent
and evolution of natural resourgevernance on the Miskitu Coast

A common current of nationalism and developmentalismchasacterizedhe relationship
between the Nicaraguan government and the coast that can be traced back to thepealashial
Animosities were inheritedrom the beginningas the Nicaraguan State struggled to exert
sovereignty over the region after independenéen through theampantpromotion ofboom
andbustnatural resource extractiohalso consider the ways thmomand-busteconomy has
formed asimilar mentality among the Miskitu people in terms of their thinking about the use of
natural resourcedly goal is to illuminatecommon themes that run througte tiberature o form
a general framework to contextualize andenstand th@oomandbustof the jellyfish fishery.

This chapter is organized into three main peri@lthe colonial periogbetween the creation
ofthe Britshp ot ect orate known as the Mosquito Kingd

and the cgation of the department of Zelag Nicaragua in 1894p) the nationalist periqd
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between reincorporation and tl®©87 passage ofLaw 28: The Autonomy State of the
Communities of the Atlantic CoadEg¢tatuto de Autonomia de las Regiones de la Cokiatista
de Nicaragua that dissolved Zelaya and created the North and Southern Autonomous Regions;

and ¢ the autonomous pericgince.

THE COLONIAL PERIOD (16331894)

English/British Hegemonyand the First Mahogany Boom-and-Bust

During the colonial perid, the Miskitu Coast was defined by its relationship with England and
later GreaBritain (Floyd 1967;Dozier 1985 Offen 2002). The first settlements were established
near Cabo Gracias a Dios and prestayt Bluefields in 1633 by thenglish-chartered Pnadence
Island Companyand thecoastwas established &/ EnglishProtectoraten 1638 Eloyd 1967
Hall and Brignoli 20031.16.).As was customary in other Engligitish colonies, the Miskitu
Coast then known as the Mosquito Kingdowmwas indirectlyruled via a locaindigenougMiiskitu
King and several regionMiskitu generals, governors, and admir@@®nzemius 193 Baracco
2019, 17) The English/British's major goalsn the coasivere to counter Spanigtolonial power
in the Caribbeargndlike al mercantilist colonial empire$p control and exploittheoca st 6 s v a st
storesof natural resources (Dozier 198350wett 1996;0ffen 2004). One of thedirst booms in
natural resourcexploitationon the coasfiocusedon mahoganyumbering

From the mid1700s to the early 1900s, mahogany was a major interest of English/British and
North American traders (Dozier 1985; Bowett 1996; Offen 200%kwee mahogany species of
the genusSwieteniaare endemic to the Americas and gromiow humid, fertile riparianareas
(Bowett 1996) Mahogany vasprominent on the lowlands of the Miskitu Caasvwever their

commodification began idamaica (Bowett 1996).
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English merchant ships oftestnipped more to the colosiehan the colonies shipped back
the early 18 certury (Bowett 1996) This trade deficit meant that ships would often need to load
up with worthless ballast before their return voyages to Euragea profitable situatio(Bowett
1996. Jamaica needed moegportcommoditiesand me option was lumbetUnder the English,
Jamaicavas a center of sugaroductionin the Caribbeanand nahogany vmsabundant on the
plains and low hills whersugacanecultivationwas most suitablgBowett 1996)Inthe early 18
century, mahogany was largely unknown in E@&oAs forests were clearetb establish
plantationson Jamaicanahogany wassed as &ocal building material oasfirewoodin the sugar
boilers (Bowettl996).This wassoon chang® however, by @nomic and political shifts

At the time, shipping rate were based on voluend lumber was bulky and of rélgely low
value This made it unattractive ttvaders However, this changeth 1721whenthe English
Parliament pssed the Naval Stores Act teagnificantlyreduced tariffs on lumbéBowett 1996)
With lower tariffs,Englishtraderantroduced mahogany into European markets as a stout building
materialandas a durable wood for furniture makimgthough the grain of mahoganig not as
decorative as other hardwoodbe woodis hard and ideal forcarving and molding. As the
Europeardemand for ornate furniture expandedhe 18" century demandior mahogany quickly
increasedBowett 1996; Anderson 2012). In less than a centaghogany was transformed from
firewood into a luxury commodity demaad by European society's highest echel@mwett
1996; Anderson 2012This demand, however, could not be satiated by Jamaica alone.

In 1721, nearly all mahogany imported into England came from Jamaica, but by 1800, only
about onequarter did (Bowett 198). As mahogany exports boomgtie easily accessible timber

on Jamaica was depleteahdtraderswere forced to expand their commodity frontiers into less
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accessible and more costly areas, and eventudflyhe island (Anderson 2012As an English
colony, the Miskitu Coassoon drew the attention of traders

The first shipment of mahogany fratme Miskitu Coastto Jamaica was 1745 and h 1749
theBritish Superintendenf Miskitu Coastreported that mahogany was abundant in the territory
(Dozier 1985; Bowett 1996)English colonistsmany of whom were mahogany cutters, flocked to
establish settlementhereand secure logging concessididoyd 1967 Dozier 1985; Bowett
1996. The typical logging concessiomas for four miles of riverfront eight teis deep(Offen
2004). These concessions were often negotiated betiheeloggerspfficials of the Misktu
Ki ngos g,anddocahndigenotudeadersto helpassure cooperation and reduce conflict
(Offen 2004b) After 1745 exports of mahogany greguickly, and by 1769over 700thousand
board feetvere being shipped out annua|Bowett 1996).

The bust of the first mahogany boom was primarily related to polfter the American
Revolution Great Britain agreed to cede thkiskitu Coast toSpainand evacuate all its colonists
(Floyd 1967; Dozier 1985Althoughthe Spanish were not able to effectivesgablistsovereignty
after the evacuatiobecause oharassment by British holdoutsd their Miskitu alliesthe
evacuations led to a great deélpolitical unrest and uncertainly on the coast as Miskitu factions
competed for Spanish and British patrondgeyd 1967; Dozier 1985Baracco 201pP This
uncertainly and unrest ultimately led to a collapse of trading relations and a decline in the

production of mahogany and other commoditiEbyd 1967; Dozier 1985; Baracco 2019)

Nicaraguan Independence and the Miskitu Reserve
The collapse of the Spani&mpire in 1821ledtoap er i od of OMiskiuCaoabty 6 o0 n

that eventudly led to thereengigement of the British in 183{Baracco 2019)During the



44

formation of the Federal Republic of Central Ameridééicaragua suffered two territorial
embarrassmentsncluding the annexatiorof the Guanacastd®eninsulaby Costa Ricaand a

conflict with Honduas ovela large tract of land north of tido Cocqa bothincreasedNi c ar agua 6 s
anxiety about British involvement on the Miskitu Co#&6tffen 2004b).Like Spain before,
Nicaraguasought territorial unity through the incorporation of the Miskitu Coasthich
representedearly half the territory that Nicaragetaimed(Offen 2004€; Baracco2019). The
Nicaraguandeared thatunder British influencethe regionwould seek independenct ther

chagrin the Britishreestablished #ir protectorate and theiskitu monarchyn 1837(Floyd 1967;

Dozier 198% Offen 2004bGabbert 2011Baracca2019).

However, geopolitics in the hemisphere were changargl he 1823 Monroe Doctrine
signaledthe growing influence oftheU.S.in Latin America and the Caribbeaxicaragua wasf
particular interestoecausethe Rio San Juan/Lake Nicaragua systemas considered #op
contender for transisthmus canalln 1860, after a brief war with Nicaragua amaderheavy
pressure from the).S, Great Briain ceded sovereignty exvthe oast to Nicaragua in the Treaty
of Managua (Dozier 198%aracco2 0 1 9 ) . The treaty established
Nicaraguan sovereigntput administered autonomously by a Miskitu goveemt and led by a
Miskitu Chief (a descendandf the aiginal Miskitu Kingg and a council comprised primarily of
Creole elites and Anglo businasserestqOffen 2004; Gabbert 201;1Baracco 2019

Nicaraguaviewed the treaty asgn approvato establishcontrol over the @astand its natural
resourcegOffen 2004; Baracca2019). The Ministry of Finance was given a blank check to fund
explorationin the region and to develop infrastrueuo connect it to the Pacifithe Nicaraguan

governmentlsoissued resource and land concessiorantmnewilling to come in, settle, and
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helpdevelop the regiondffen 2004€; Gabbert 2011)Althoughfew took advantage of the offer,
the Reserve governmeviewed these actioresviolations of its autonomynder the treaty.

TheTreatyof Managuavas ambiguous, and therasvconfusion ahd what autonomy meant
for the Reserve and what sovereignty meant for Nicaragua (Offentai?OBdced with Nicaraguan
interference, lte Reserve g@rnment sought British suppprnd in 1881, Great Britain and
Nicaragua submitted thmatterto the Austria Emperor for arbitration. In his decision, the
Emperor declared that Nicaragua could maintain a commissioner in the reserve to régresent
interests, buthat ithad no right to issue resource concessions or regudate in and out of th
region (Offen 2004k Gabbert 2011)The decision infuriated Nicaragua and emboldened the
Reserve governme(®ffen 2004b; Gabbert 2011).

To bolster its legitimacy, thed®erve governmepushed a development ageloat promoted
English style laws, workeprotections, and natural resource development (Gabbert 2011).
However, the powers of the Reserve governmesrteweak and they had little control ovéne
actionsof natural resource extractd@ffen 2004hDozier 1985; Gabbert 20).1British and later
North American political and business intereg¢se free to acquire resource concessimns the
Reserve governmeat low cost and littlef any economi®r environmental regulatomgstraints
(Dozier 1985, 1424ale 1996 Gabbert 2011)'he situatiorwas much the same for the Nicaraguan
government and its concessionaireghe lack of infrastructure connectitige Miskitu Coasto

the Pacificpowercenteramade the monitoring afoncessionairegdifficult (Dozier 1983.

The Second Mahogany Boom
Mahogany lumberingboomedagain afteithe reestablishment oBritish influenceas traders

rushed to fill the demand for the woolihderson 2004; Offen 2004Gismondi and Mouat 2009).
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Mahogany traders faced several serious challenges, however, including stcabpoirest, labor
shortages, high operational costs, and several problems of iaturey the first mahogany boom,
logging concessions were arranged betweaders,local leaders,and thegovernment of the
Miskitu King. During the second bognmoweve, traders wereoften granted large logging
concessions withoubcal communities' consultatipavhich led totensions between loggers and
locals (Dozier 1985 Offen 2004b).Thesetensiors were partially assuaged biiskitu men's
employmenton lumbering gags, buttraders in generalyviewedthe Miskituas lazy, deceitful,
superstitious, and generally unreliafiDozier 1985; Offen 200%). Manytraderschose tamport
theirskilled and unskillethborfrom theU.S.and the CaribbeaiNietschmann 1973; Dozid 985
Offen 2004b).

Mahogany lumbering was not cheand a lumbering gang could cost as high as £2,500/year
(~$300 thousand today) to operateuch of this cost was paid dipont, months before any logs
were ready for expo(Offen 2004b)Costs werexacerbated by the seasonal nature of mahogany
lumberingand the reliance on river transpdsefore thecomingof the railroad, gngsrelied on
oxen or mule teamto pull logs out of the forestthis restricted lumbering operationsthe dry
seasorwhen tle ground wasufficiently firm (Bowett 1996).Gangs would typically cut trees
during the dry season and then float them to the coast as rivemsitiogee wet seasorBpwett
1996. This seasaal patternand reliance on rivergstrictedumbering to 3 o4 months out of the
year and tareas within about 8 km @f river. As accessible trees were exhausted, there was a
constant pressure to pushtfeer upriver into increasingly remote areas.

This pressurded to increased demandrflarger and larger coassios (Offen 2004b).In
1836, theReservggovernment issued a generous concession to Brian Vaughn to cut mahogany on

any part of thadd60km longRio Wawa for $200/yedr$5,500 today)in 1865, Nicaragua issued
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an unlimited concession to William Vaughmtd cut mahogany along the Rio Coco for only 2,000
pesos per year and no import or export dutiésd in 1884, George Emery of Boston
Massachusetteeceived a monopoly concession from the Resgoxernmento cut mahogany
along the Rio Grandde Mataghpa and Rio Wawa and their tributarid3espite the issuance of
legalconcessiondjowever thetraderswerelargely unregulated.

The dispersion of the lumbering gangs in remote areas with weak communication hamstrung
both the Nicaraguan and Reserve gowegnts' regulatory authorignd left them dependent on
the traderdo report their activities (Offen 2004b)he natural resources of the region seemed
inexhaustible at the timand government officials’ goalas development, not rational use.
By the tun of the century however,the mahoganyoom in Nicaragua, and throughout the

Caribbean Basin, was beginning to bust (Anderson 2004; Offen 2004b).

The First Rubber Boom-and-bust
The Miskitu Coast experienced twsoomandbustcycles in rubber anchiclegumextraction
between the 1860s and 196Bsropeans first experimented with natural rubber irl#@0s Still,
it wasnoét until the devel opment of productdikeani z at
shoes, industridbelts and hosesindtires (Dean 1987 Zepher and Musachio 2008)hrough the
early 1900s, the rubber market was dominated by Brazil and the Brazilian rubbédfdvea (
brasiliensig (Barnham and Coombes 199489%). Nicaragua was never a major player in the
global rubber marke butin 1858 American rubber companiessdoveredthat rubber fromthe
local Panama rubber tre€éstilla eleastica}compared well withHevearubber(Dozier 1985,
116). This kicked off aboom in rubber tappinglong the Rio San Juaand lty 1871, rubber

accounted for nearlyorfei f t h of Ni caraguads exports (Offen
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Dozier (1985, 116 describes theubber tappers' working conditism Nicaraguaasarduous
and slavdike. As with mahogany cutting, rubbdraderswould hire and provisiomangsof
tappers to traveupriver for weeks or moths at a time to collect rubbeafter which, they were
expected to return to deliver their product and pay off their debts (Dozier 1888}itary debt
peonage was commgand regulation ofhetapping wagdaissezfaire. Tappers had little incentive
to ensure longerm productionand destructive exploitation was rampdel¢ 1985[1874]; Offen
2004b).
The Panama rubber tregas not as robust as tBeazilian treeand could only stand few
years of tapping. In nmy casesthe tapping methods openedthp trees to disease and peatsl
in other casedrees were simply felled and drained for a quoosfit (Dozier 1985; Offen 2004b).
Naturalist Thomas Belt remarked in 1874 of the rubber industry of the Rio &an Ju
AA | arge tree, five feet i n di ameter, [ w
each gallon of which makes two and a half
from the wounds and may be cut again after the lapse of a few months; but several
that | sawwere killed through the large Harlequin bee#erpcinus longimanys
laying its eggs in the cuts, and the grubs that are hatched boring great holes all
t hrough t he tdustthriwh out bf ¢heirvbormws accumulates in
heaps on the ground belowhe government attempts no supervision of the forests:
any one may cut the trees, and great destruction is going on amongst them through
the young ones being tapped as well as thegfullo wn ones (Belt 1985][ 1¢
This destructiorserved to drivehe rubber frontier's continued expansideeper and deeper into

the forest (Dozier 1985).
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In 1860 the Nicaraguan governmginicreasingly concerned with the destructiostionalized
all rubber trees and threatened high fines for those who destroyed thfartubately, as with the
mahogany gangs, theibber tappers' dispersian remote areas with weak communication
undercutthegayr n ment 6 s r e g u lbathed89@sthewildttréesalongthg RicGaa n d
Juan were largely deplete®ffen 2004b).Same North American companies in the Miskitu
Reserve experimented with rubber plantations around the Pearl Ldgnoever,the Panama
rubber treeis adapted to a natuhgldisbursed distributignand dseasesspread apidly in the
crampedlantationconditions(Dozier 1985)Hurricanes in 1906 and 1908 destroyed the majority
of the remaining plantationsffectively bringing an end to the first rubber bodDozier 1985;

Offen 2004b).

The Bluefields Banana Boom

The Miskitu Reserve saa boom in the develapent of banana plantations in the 1800s
mainly around Bluefields and along theearbyRio Escondido.Bananasprobably native to
Southeast Asia, wet@oughtto the Americas by the Spanish as slave fiodthe 1500gJenkins
2000). They were firggrownon the island of Hispaniola in 1512 and subsequently spread rapidly
to Mexico, Central America, and the Caribbgla@coming dood staplealongside their cousin the
plantain(Jenkins 2000).

In Panama, Carl Augustus Frank started the first commercial batemations in Central
America in the 1860s (Jenkins 2000; Offen 2004b). Frank successfully introduced bananas into
luxury marketson the East Coast of th&S; a singlebananacost$0.10in the 1870sthe average

hourly wage for many at the time (JenkiB000).As bananas increaseéa popularity, however
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production increasedrices decrease@dnd by the turn of the centyrthey were cheapand
abundanthroughouthe U.S. (Jenkins 2000).

Observing thegrowing demandor the fruit Minor Keith, the founder ofthe United Fruit
Company and builder of the San Jasmon railroad in Costa Rica, started planting bananas in
the hinterlands of Limon to provide freight for his fledgling railroad (Jenkins 2000; Offen 2004b).
By 1885 he was exporting abda@0 milion bunchedo theU.S.annually and sonhe expanded
his operations to other areas of the Caribbean pasinding Bluefields and the Rio Escondido
in the Miskitu Reserve (Dozier 1985, 120; Offen 2004b; Pineda 2006).

The 1881Miskitu Coast arbitratin conveyed a sense of economic and political stability that
encouraged investment ing ReserveFollowing Keith, several American merchants and banana
planters established commissar{eesmpany storesand plantations along the Rio Escondido
(Dozier 1985 Offen 2004h. By the turn othe centurymonthly production along the rivezache
180 thousand buncheasnd 18km of the Rio Escondido frontage had been converted to banana

plantationg Offen 2004b).

The Placer Gold Boom

Rubber tappers workingutgde the Miskitu Reservim the headwats of the Rio Prinzipolka
and Ro Cocoreturnedo Managuavith tales ofrich gold placer deposiisn 1889(Par®ns 1955b).
Nicaraguarofficials rushed to implement legislation to regultte anticipatedgold rush (Gfen
2004). For dee of 50 pesos ufront and 20 pesos a year afterward, anyone could stake a 100
square meter claimTo the Nicaraguan government's chagrih was the Miskitu Rserve

communities of Bluefields and Prinzipolaatbecame the main transgiment points of the gold
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rush (Offen 2004b)The gold deposits were locatednational landsbut the rivers that facilitated
the movement of gold, goods, and people flowed througMiblatu Reserve.

By 1892,0ne shaft mineLa Constanciawas in opeation and an estimated 800 placer
deposits were being workedhainly by North American and European prospectors (Parsons
1955b; Offen 2004b)An estimated $9,00@&vorth of gold (~$30Q000 today) was departing
Bluefields each month (Offen 20040Ghe easilyaccessiblglacer deposits wetargely depleted
by 190Q howeverand gold mining wasuickly transitiming to underground shaft mining. The

smallscale placer boom was a bust, but the industrial gold boom was just beginning.

THE NATIONALIST PERIOD (189-1987)

Reincorporation of the Miskitu Coast

Nicaraguanvaded the MiskitiReservend converted into the Department of Zelaya 1894
Inflamed byearlier arbitration, Nicaragua used tlwentinuedBritish influencein the Reserve
governmentalong withthe desies of American investorand the recent discovery of gokb
justify theannexationKloyd 1967 Dozier 1985Vilas 1989; Offen 200d). After abrief military
intervention n 1905 Great Britain signedhe AltimiraneHarrison Treaty recognizinghe
abolition of the Reserveamdli car aguads absol uobs sovereignty o

The treatyobligedNicaraguao recognize indigenowsnd Creolgroperty rights by llowing
the6 | n d todive snéheir villages and follow theicustoms as long as theyddhot violate
Nicaraguan lawand public moralig (Grea Britain, Mosquitia, and Nicaraguh906. It also
obliged the government teecogniz pre-existing property titlesand to preserve public pasture
lands (an area not defined) around each village. $escavherano title existedthe government

was obliged tayranteach family at least eight manzar{as.5 hectaresyf land (Gred Britain,
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Mosquitia, and Nicarague906. The treatydid notmention of natural resource concessions, and
althoughsome titlesvere grantedhe vast majority of theoastbecamenational lands and waters
on whichresidentonly had usufruct rightsilas 1989;Larson and LewiMendoza 201p

North American business interests encouragedréirecorporation howe\er, presidentlose
Santos Zelayaook a hostile stance towartisem which led to a great dealf econonic and
political unrest on theaast (Dozier 1985)in 1909 North Americais on the coast threw their
financial support behind rebellion led by the governor of Zelayaan José Estrada hopes that
relations would improveith Zelaya gonéDozier 198%. The rebellion led t@elaya's resignation
andtheinvolvement of theJ).S. military after the execution of two North Americansinessmen
andcombatantgDozier 1985)This started a nearly 20 yeaeriodof U.S. military involvement
(to protect U.S. interest$hat combined with a seriesf pro-American administrationded toa
period ofunprecedenteafeign investment on the co@Biozier 1985; Offen 2003 Pineda2006).

The woast continued to develop assaurce ofnatural resourceas Nicaraguaworked to
establish military, cultural, and economic hegemdhgre (Vilas 1989; Hale 1996)Ihe
Nicaraguan governmenssuedand profited from monopolistic resme concesons without
regardto local populationsandencouragd mestizo colonization\ilas 1989;Hale 1996; Pineda
2006). One officialPr. Frutoz Ruizchief of apresidentiatommission sent to theast to resolve
a land and labor dispute, called for Nicarada actively fight the fibarbarity of the coast and
initiate a colonization program to populate tegionw i tHmspaficNicaraguan blood, language,
customs, and cultucePifieda 200631). The decades following reincorporation welefined by
laissezfaire naturalresource governancand agreater influence of North American business

interess thanby the Nicaraguan Sta(®ilas 1989;Hale 1996; Pineda 2006)he region was far
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from the capital, andtheac k of i nfrastr uct ur fuenbedAspeforee d

thegovernmentargely looked to foreign companigsdevelopandmodernize the coast.

The Mahogany and Bluefields Banana Busts

At the time ofthereincorporationthe largst exporter of mahogany on theastwasNorth
AmericanGeorg Emery.By the late 180Qsa significant market had developed in thes. for
hardwoodsa nd E me r y 6 ssawmilldvasameafptiee llargsst producers (Gismondi and
Mouat 2009). The exhaustion of merchantable hardwoods id.ehoweverencouragedhim
to seek out new sources in Central and South Amear@hin 1884hereceived a concession from
the Reservgovernmento cut mahogany along the Rio GranB& Wawa and their tributaries
(Gismondi and Mouat 2009Emerysubsequentlyenegotiatedhis contract withthe Nicaragua
governmentafter reincorporationNicaraguawas interested in incorporating the region into the
national polity throughnfrastructure developmenandthey saw Emery as a vehicle to do so.
Under the new contract, Emery epg¢d a lumbering monopoly on all uncultivated national lands
in the Department of Zelayander the conditions that he wdyplant two trees for each ohe
cut and build 50 miles of heavy raline connectingthe Rio Granddo the Department of
MatagalpaGismondi and Mouat 2009).

By the early 1900showever,the secondnahogany boom waguickly busting. Therewere
only estimated to be about 1,000 merchantable trees €807 when the Emery concession was
canceledGismondi and Mouat 2009Mahogany tres take about 25 years to matur@atively
fast compared witlther hardwood species, bubt fast enough to supply theatrogany boom

indefinitely without replanting effortsAfter the cancelation of his contract, it was found that

t

he

2 A paved road into the southern partbfd coast was not finished until 1961,

Managua andilwi was not built until 1981Sollis 1989).
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Emerygrossly reglectel his replantingand infrastructure dutieEmeryonly planted one tree for
every 1,00the cut, only paidaxeson 1 out ofevery100 and more infuriating to Nicaragua, he
only laid 25 miles of light track that wengrtually useless and did not connekbetRio Grande
with MatagalpgGismondi and Mouat 2009).

Emery and those before him extracted milliondafar® w ofrmahogany bytin the end,
left little in terns of development (Offen 2004t8)nthe contrarytheboomsled to thedestructive
explatation of the abundanimahoganydescribed by th#liskitu Coast superintendem 1749
The cutting of roads and the destabilization of river baalks contributed to increased sediment
| oads i n t hewhichdilted io lagbans and baymmdsause even moe economic
harm to fishing and shipping (Dozier 1985).

By World War |, he Rio Escondido banatm@omwas alsounraveling A half-century of
heavy banana cultivation had depleted the soils and yields were decinth@t the same time
conflict was brewingAfter the reincorporation, United Fruit, like George Emery, renegotiated
their contract with théicaragua government. To thdismayof smaller producers, United was
granteda monopoly ortransitand shippingn the Rio EscondiddJnited used the monopolto
force out many smider competitors and accumulate 78 thousand hectares o{@ifesh 2004b).
Uni t edds ag tedteasgseat deal oftcantlidt and animosity towartie firm among
the independent producers that had domingtediuction along the riveduring the Reserve
Period Conflict tied to the monopoly anithe 1909 EstradaRebellionled to severephysical
damageto the banana plantations and economic turmoil in the coastal ecohoegl. aedit
markets, which many banapeoducers relied oto pay their laborerdroze and without laborers

to tend to the plantationgroductioncollapsed(Dozier 1985). Vérld War | further depressed
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banana production and encourageahyproducers to close their plantations and switchattiec

ranching effectivelybringing an end to the Bluefids banana boom (Dozier 19394).

Bragman 6 s Bl uff Pine and Banana Boom

The 1920s saw the rise of a new boom industry on the Miskitu Coast @duwndn what
would become the RACCNExtensive eeas on theoastbetween sedevel and 900 nare covered
by Caribbean pineRinus caribeq savanna (Parsons 195k&nevan 196]1de Vries Hildebrand,
andGraaf1978. Althoughlumberingof pine occurred on a smaltale during the colonial period,
thosetraderswere more interested in pine for resind turpentinghan forlumber (Parsons 1955a
de Vries, Hildebrand, and Graaf 197Bowever, in the 1920slestructive exploitation in thd.S.
forced some lumber barons to look abroad for new supply regions

The 1800s was a time of rapid destructive exploitation of foregtse U.S. Driven by the
industrial revolutionjJumberproduction rosérom just 500 millon board feet in 1801 tol@llion
by mid-century andh peak o#6 billion in 1904 (Williams 199, 152). By the 1920s, however, the
forests of the eastn statesthelake statesand the south were largely logged ,catd lumber
companies were looking to expand into the Pacific Northwest and Latin America (Williams 1990).
One of these companies wag Salman Brick and Lumber CompasfyLouisiana.

Salman began as a brickmaking company in Slidell, ibA1882 but soon expanded into
lumbering (Chambers 1925).he company built its first mill and acquired the logging tgto a
vast tract of pine andypress forest in southern Lagianain 1890(Chambers 1925; Howe 2014
Fed by20 miles of railine and thredrains, he milld production rose td00 thousand board

feetdayby 1916(Chambers 1925; Howe 2014 he concessiowas soon logged oubtoweve,
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and the company moved to establmdw operations in Mexio and Nicaragua (Chambers 1925
Pineda 2006

In partrership with Vaccaro Bros. Indhe precursor tahe Standad Fruit companysSalman
formed the Bragmanods Bl u Bilwiilll92h(Pasons a9%5®inéda ui t C.
2000 . Bragmano6s s ecur drdmtle Noavaguampgoveymeaotoutiucnbes s i 0 n
on 20 thousand hectares of pine savanna amilwd for $2/hectaré~$26/hectare todayParsons
1955a; Pineda 2006).he companywas initially set up to supplyjumber toSt andar d Fr ui
Central America and Caribbeapnperationshowever it later servedthermarketsn Europeand
the Caribbean (Parsons 1955a).

Bragmands was t he | arbgl®2§withevaptio thqusand domnmestitNi ¢ a r &
and foreign workers and concessions totaling over 80 thousand hectares (Pineda 2006, Centero
and Cuthlert 2004). Pine and bananaxports grew quickly. Between 1929 and 198#nber
exports grewfrom 9.6 million board feet to 39.8 milio(Parsons 1955aln terms ofbanana
production Br a g man 0 s -timehglproduetn ohl malibn clusters 1931, nearly
half of all Nicaraguan exports by valtlet yea(Dozier 1985; Centero and Cuthburt 2004).

The company invested hebwiin transformingBilwi into a modern milling and shipping
center, including the construction of a modern mill, a deager port, and over 100 miles of fail
line and roads into the interior to transport lumdnelbananagParsons 1955a, Pineda 200B)is
investment, however, disghot extend to thdocal worKorce. Br a g mman&gsment was
exclusively whitg andskilled labor positions were filled b&frican Americans and West Indians
who had experience with lumbering and railrgakds most physically deanding and lowest pa

unskilled positionsvere left for localgPineda 2006).
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Low wages and high unemployment, combinechvpolitical unrest in the 1930sarked the
beginning of a downturn iBr a g ma n 6 s Thepranagets iamu skdled laborers waatlon
annual contractsyhile the unskilled laborers workedkily or weeklyand experienced drastic
fluctuationsin employment. In 1935midtheGreatDe pr essi on, Br agmands <co
percent ofits workforce a major upset to the local econonR®irfeda 206). Although pine
lumbering continued after @Wld War Il, banangproductiondid not Attacks during the Sandino
Rebellion killed at least eight American worketaused much damage to the banana plantation
infrastructure, andesulted inthe evaoc at i on of Br a g ma n@osier 19852 i gn e
decreased demanfdr bananasduring the Great Depssion combined wittbanana disease
outbreaksand o hurricanes in 1935 and 194bntributedto the bust of the exportbanana
industryby the early 940s (Parsons 1955a; Dozier 1985; Vilas 1989).

Smaller independent bananesiltivation continued after Wrld War Il, but the commercial
banana industry never recovered;1I96Q exports aBilwi were a paltry 9,753 bunches (Centeno
and Cuthbert 2004Althoughsome efforts were made during tBandinistaevolution to revive
the industry, Nicaragua has never been competitive in thewawsperiod. In 2016, Nicaragua
exported about 91 thousand tons of bananas, just two percent of total Central Amergzan ban
exports (FAOn.da). Today, bananas are stifi enportantcash crop for farmers in the region, but

primarily for local markes (Dozier 1985; Offen 2004b).

Industrial Gold Mining Boom
At least 46gold minesshafts were operatingy the 1920snwhati s now cal | ed t he
Tri angl e 6 présentdayeommunitieb & Siuna, Rosita, and Bona(&ee map ifrigure

1) (Offen 2004b)Beforethe 1930s, however, investment in gold extraction was relatively tepid.
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Gold prices were loyand the mines we remotea person could expect to travel about a month
to reach the mining area from New Orleaansd freight often tookwice thetime (Parsons 1955b;
Dozier 1985)The development of airansportationn the 1930s and 194@sanetically reducel
thesetimes, and thiscombined with booming gold prices duritige Great [@pression and World
War Il, led to a boom in industrial gold miniggarsons 1955b; Dozier 1985).

The mining boom st i mulbegohdere minihgdriangl@aglbyd®®d s ec or
about 2,500 persons were directly or indirectly employed by the industry (Vilas.1big8)
industy createdobs for port workersin Bilwi and Waspanas well asncreased the demand for
agricultural products from area farmers (Dozier 19B8)vi servedas the main port for equipment
and materials coming in and gold going out, and Waspan became a major hub for food and lumber
products destined for the mining triangle (Dozier 1985).

Like other industries, the managers and technicians were North Amerioaes;level
supervisors were mestizo, and the laborers were a mix of indigenous, creoles, and mestizos
(Parsons 1955b). Wages were low, althosghbsidized prices in company stores partially offset
this, and Iving and working condition were tough; workp&injuries were commomand many
miners suffered from silicosis, tuberculosis, and other mala&asgns 1955Dozier 1985;

Vilas 1989)

Gold mining, likethe mahogany and rubbardustries, was not effectivelyegulated The
government relied on the mng companies to repdhiequantityand richnessf thegold orethey
exported because thgovernment lacked an independent laboratory to ddqVdas 1989).

Environmental regulations wegdso non-existenf and he cyanide reductiofcyanidation) and
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mercury amalgamation methedvere widely usedn gold extractionat the timé The mines
dumpedtheir toxic wastesand t ai |l i ngs direct!l ywhichdhedtothehe r e
contamination of several rivers and the forced relocation of semdigénousMayangna villages
(Offen 2M4b).As long as the companigsidtheir monthly authorization feepodestaxes, and
provided support for local public servi¢else government looked tlngher way(Parsons, 1955b;

Vilas 1989Y.

War Time Rubber Boomand-Bust

When te first Ford Model T rolled off the assembly linesLB0§ it igniteda second global
rubber boomautomobiles would come to represent half the demand for rublibe following
decadegZepher and Musachio 200&ubber prices were higme Brazilian production could
not meetthe demang opening up opportunities for competitoféie British and Dutchdevelogd
low-costrubber plantation industriés their Southeast Asiazolonies and by 1907 they had about
433 thousand acres under cution By 1913 the region overtoowild Brazilianproduction and
by World Warll, 90 percent of the global rubber market was supplied by Southeast Asia (Herbert
and Bisio 1985; Zephyr and Musachio 2008) Nicaraguathe stocks of natural and plantation
rubberhad beerseriously detaded, and the flood of che&@wutheast Asiaubberquashed any

remaining interest in Nicaraguan rubber production.

3 Cyanidationandmercury amalgamatiobothinvolve the chemical extraction of gold from or€yanidationusesa

dilute solutionof cyanide along with lime, oxygen, and in some casesl nitrateto dissole the gold. The solution

is thentreated through chemical and mechanical processes to extract theeggeh¢ and Mujumdar 20P9n

mercury amalgamation, mercury aslded to crushed goluearing ore wherein it binds with the gold to form an
amalgamation. The amalgamation is then boiled to vaporize the mercury, leaving the pure gold behind (EPA 2018).
In both cases, the waste dsediscarded with the mine tailingSyanide quickly degrades when esed to sunlight;
however, other hazardouslstancesincluding lead and mercurgan persisin the environment for many years
(Eugene and Mujumdar 200EPA 2018.

4 The mines were allowed to import their equipment argpbesduty free, and?arsons (1955b) estimata direct

tax rate on gold exports ohly about 1.4 percent, based on a rate of $17/kg tax rate and a 1955 gold price of.$330/0z
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However, interest in Nicaraguan rubber changed quiely the outbreak of \Wrld Warll
and the Japanese agation of rubbeproducing areas in Southeast Asia. Cut off from rubber
suppliers, théJ.S.rushed to sign deals with 17 Latin American countries, including Nicaragua, to
increase natural rubber production (Herbert and Bisio 1985; Offen 18984Q the U.S.Rubber
Development Corporation (RDC) established a base in Waapdim 1942 signed a deal with
the Nicaraguan government to buy all rubber for a price of $0.33/pound. The company established
more than 40 commissaries along the Rio Coco and getgplbout five thousand rubber tappers
and 200 plant workers. Between 1942 and 1947, about 5,100 Mibloér were exportedour

times greater thaRanamathe next highest Central American supp(@ffen 1998).

PostWar Modernization

With support fron the United Nations, World Bank, and the U.S., the Nicaraguan government
took a more handsn approach to developmeantd natural resources governaatter World War
Il (Hale 1996)The regime passeskverallaws’ to regulate the rationaiseof naturalresources
and generate a A hbygebugingsdme coackessiandirgsetaloperate [processing
facilities insidethe country(Asamblea Nacional de Nicaragu861 Ch3;Vilas 1989,68). The
government also initiad large topdown conservatiorprojects on the cogsincluding the

Northern Forests Project thatormpted reforestatiorof the pine savannas of northern Zelaya that

5Law 316, the General Law on the Exploitation of Natural Wealth of 1958 @Gexyeral Sobre Explotacion de

Nuestras Riquezas Naturalei€clared the Nicaraguan State the legal owner of all natural resources not legally owned
including the majority of the édnational | and«al®%8d water
Vilas 1989). Suksector laws were also passed including Law 557: The Special Law on Fishing of 1961 (Ley Especial

Sobre Explotacién De La Pesca) that mandated that all concession holders operate a processing facility within
Nicaragua (Asamblea Namial de Nicaragual961; Vilas 1989). Similar laws were passed for mining and logging in

an effort to retain more value in the country and provide jobs (Vilas 1989).
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had beendecimaed by the lumber industriVilas 1989).Despite thee actions governance
remained togdown, andregulaton remainedveak

The postwar period becameknown more forthe continuation ofaissezfaire capitalism,
corruption, anddestructive exploitatiorthan for protection, rational use, and development
(Thorson 1982;Pfeiffer 1986; Vilas 1989; Nietschmann 109 The period sawthe great
deterioration of fish, shrimp, turtlend lobster stocks, s wel | as t AleNarteegni on o6 s
Forest Projectreated a series of forest reserves that enaesgul nearly four million acres;
however,the central govement failed to consultiocal communitiesvho claimed over500
thousandof the acregVilas 1989; Nietschmann 1997By 1975, 40 percent athe Zelaya
Departmentvasunder logging concessisrand many of the reserves were eventually logged out
(Vilas 1989; Nietschmann1990, Nietschmann 1997Sollis (1989, 491) highligled that the
governmentontinued to issue concessions to foreign companmig®ut requirements to invest
i nrestdcking or reafforestation, in environmental protection, nor in infrasteuatut productive
activity that might provide longerm employment to break the vicissitudes of the baoihbust
cycl eéo

These actionscombined with economic déne and wider regional indigenous rights
movemens, mobilized theethnic and indigenous grps on the coast (Vilas 1989; Hale 1996). The
Alliance for the Progress of Miskitu and Sumu, ALPROMISU, was formed in 1973 to help counter
the governmentdés control of indigenous | ands
and industry (Vilas1989; Meringer 2010). The group pushed ®rregional indigenous
organization, a greater indigenous role in local governance, and greater integration into the national
system (Meringer 2010)t raised awareness of the historic marginalizatiothe regim, the

regionds i mportance i,manddemanddsthe Gofa st adtsu roaffl a i rr e ssot
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government proceed¥ilas 1989; Meringer 2010,-8). Thecentral governmerdccepted these
demands to a point and offered the group a seat iNitteaguariNationalCongressalong with
local administrative positionsyith somefunding for the orgaziat i o n 6 s owpverpthee c t s ;

group wasever legally recognizeoly the governmer(vilas 1989; Hale 1996; Meringer 2010).

The Sandinista Revolution

The Sandiista National Liberation Front (FSLN) deposed the reginBictator Anastasio
Somozan 1979and set about enacting socialist reform policies. On the Miskitu Coast, however,
little of the core policieselated to natural resourceBanged. FSLN policy teards the coast
included three of the core elements of the previous century: development of natural resources,
integrationof the population and economy into the national pphliyd topdown control (Vilas
1989). In their 1969 FSLN Historical Progrdin cevelopment strategypandinistdeaderdaid
outtheirgoalssoc onvert t he stoagrultdresandvestamdk taisingingiordevelop
t he cloner tarid gishing industriesdJpon taking powein 1979 they declaredhat all
terrestrial ad aquatic natural resourcesn the countrywere the exclusive property of the
Nicaraguarstate(Vilas 1989, 110).

TheFSLN enacted policies tpromot local cultuesand discouragdiscriminationbutmuch
of the policy was still tinged with mestizo elgsm and racisjmwhich fomentedmistrust and
animosity between coastal populations and the FSLN (Vilas 1989, Hale 1996). The FSLN
encouraged the formation of popular organizations, but not eblased organizations. They
pushed at first for the coast to presented by the national FSIbdcked Association of Rural
Workers. ALPROMISU refused and was viewed internally among some of its radiealr

membersas sympathetic to the old Somoza reg{ieringer 2010)Thesemore radicatlements
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split from ALPROMSO to form a new group called MISURASATA (Miskitu, Sumu, Rama, and
Sandinistas Working Together). MISURASATA was more sympathetic to the FSLN revolutionary
cause and promoted a historical Miskitu vision of resistamtead othe ALPROMISO vison

of adgtationand developmer(Meringer 2010).

As MISURASATA displaced Sandinisthacked officials andjained political poweon the
coast it began pushing for legal indigenous territorial land rights (Vilas 19B8)ween October
1980 and February 1981IMISURASATA leadersformulated their proposalfor indigenous
territorial rights to the entire Miskitu Coadiut FSLNmilitary police arrestedhe leaders before
they couldpublicizethe proposa{Hale 1996, 135). MISURASATA reacted to the violence with
violence, and with support from tH8.S.fought the FSLN to a standstill during the civil war that
followed the Sandinista Revolution (Hale 1996).

The coastal resistance viewed the Sandinistas as invaders, and they waikeieselhation,
territorial autonomyand control over their natural resources (Nietschm®&90)1 Despite this,
the FSLN repeatedly rejected proposals for indigenous autanAmwith prior governments
dating back to independencthe FSLN feared that coastalsel-governance would threaten
Nicaraguan sovereignty over the regidligtschmann 199Mietschmanri997; Gonzale2016).
Theresultingprotracted civiwar (known as the Contr&andinista Warled to the collapse of the

coastal economy and natural resowexgactionuntil the 1990¢Nietschmann 1990).

Post War Rubber Bust and Gum Boom-and-Bust
The World War Il rubber boom in Nicaragwaas based on wartime subsidiaad after the
war, when the subsidies disappeared, the industry quickly busted (Offen 1998). Asian and

Brazilian source once again flooded the market with natural rubber, and synthetic rubber that was
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perfected during the war was beginning to displace natural rubber all together (Dozier 1985; Pineda
2006). ThedS Rubber Development Corporatioanceled theicontract withNicaragua in 1947
however, the region continu@doduction of natural gums tied to tbeS. Wrigley Chewing Gum
Company(Offen 199).

Chewing gum became popular in theS. in the late 1800s and spreadrldwide with
Americansoldiersduring the World Wes (Fenimore 2008)Like rubber, the primary source of
natural gums was in Asia. During World War\Wrigley wascut off from their natiral supplies
of gums from Asia and/orked with the RbberDevelopmentCorporationto develop operations
in Nicaraguapurchasingnisperoandtunu gums (Offen 1998)Continued exploitatiorafter the
war was encouraged by the nationalization of ¢hele gumindustry in Mexicoin 1946 which
nearlydoubled the price afhiclegumas aralternative(Fenimore 2008).

At first, gum operations in Nicaragua focused on nispero productidghemepartment of
Jinotega, but by the 1950m0st of thetrees had been destroyed by etagping (Offen 1998).
The industry then shifted to the exploitation of tunu along the Rio Coco, amgleWhuilt a
processing plant in Waspan1955 (Offen 1998). Tunu was much more resilient than nispero and
could be tappetbr half the year followed by six month rest period. At its peak, between 20 and
30 thousand trees were being tapped each morfiian(0998;0ffen 2004Db).

Althoughthegumindustry was a boom fdhe local economyt never played a major role in
the national economy. Exports between 1950 and 1980 averaged about 350 MT pand/ear
export income peaked at $456 thousand in 1969e(Off998). By the 1960s, chewing gum
manufacturers wertllowing the lead of rubber manufactures aanthing to cheaper synthetic
gums(Offen 1998). Wrigley eventually pulled out of Nicaragua in 1979 after their processing

plant was burneduringthe onsetbf the Sandinista Reluation (Dozier 1985).
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Gol dés Stagnati on

Thegold boompeaked during the 1940s and 19%@snNicaraguarankedas one othe top
15 gold producers in the worl@®etween 1939 and 1945, gold represented overthaltat® s
exports by monetaryvalue (Vilas 1989; Arengi and Hodgson 2000)he gold industry's
momentumbegan to slowandgold was ultimately supplantday coffeein the 1950s(Parsons
1955b).From a peak of over $660/0z. in 1934, gold gsitell precipitously after World ¥ 1l to
less than $250/0z. by 1970he Bonanza and Siumainesclosedin 1962,andther e gi onds | ar
mining compap, the Canadian La Luz Mines Limited, suspended all exploratioteahdff half
its workforcein 1971(Dozier 1985).

During theSandinstarevolution the nationalizatiorf the minesand the expulsion of their
North Americanmanagers and technicians cauggdd production to collapsdurther. The
Sandinistas found that the foreign domination of theesi managerial and technical pasi left
no one to operate the mines after the takeover. AfteiStainistas left power in 199€he
Bonanza mine reopened undercessive nediberal governmentsThrough the 1990s, Nicaragua
was ranked first or second in gold production in the Caablbasin and Central Ameri¢arengi
and Hodgson 2000

Despite nearecord gold prices, golish 2019 only represermdabout eight percent of exports,
down from over half during the 1940B8grsons 1955IT n.d.). An estimated 221 MT of gold
have been mied in Nicaragua, over half from the Mining Triangle®undSiuna, Rosita, and
Bonanzaand it is estimated that the region still holds about 45 MT (Arengi and Hodgson 2000).
The Sandinistaadministration of Daniel Ortegé&s now working to improve theegion's

infrastructurejncluding a new modern highway connecting the arghdd’acific
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The Pine Lumbering Bust
Following World War I, lumbering continued with viggoushng inland fromBilwi, and ly

1953 B r a g mauatdssgrthe Nicaraguan Longleaf PenCompany(NIPCO), had pushed the

forest frontier 100 km iland leaving a cubver waste ints wake (Parsons 1955a; Pineda 2006).

At the time, geographer James Parsons (1955a) obgeesdéstructive exploitation,
AThe | ife expe chedorestsyftioeMiskitdShoreccanact éxceed p i
very f ew ye a-+owréateas, momvery onlg avtery few small, nen
mer chantable trees have been | eft standing
there is no forester, no fire prevention crewd ao inventory of the merchantable
ti mber still standingé Like sarsaparill a,
before, pine lumbering, which has revived the economy of the coast in recent years,

will soon drop off to iap58)i gni ficant | evels

Depending on the environment, gtyabf tending and fire suppressioplantingsof Caribbean
pine carbeready in 15years for pulp and iB0 yeardor lumber (e Vries, Hildebrand, and Graaf
1978). While the Nicaraguan governmeattemptedto institute conservation and forest fire
prevention programs in the 1960s d®d0s, regrowth could not keep pace with demand resulting
int he severe degr adsaParsonéh ol s erhvea tciocansst NIBEOpl N5e5
production peaked in 1964 just over 28.4 million board feeind declind after thatuntil they
ended operations in 19§8enteno and Cuthbert 2004; Pineda 2068PCO exhausted nearly
750 thousand acres of pinevzaanain 20 yeargVilas 1989; Offen 2004)To add insult to injoy,

the U.S.Atlantic Chemical Compangcquiredmuch of the NIPCO concessiam 1960and set

f
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about building @urpentine planto exploit the resifrich tree stumpgeft by NIPCO (Sollis 1989;
Pineda 2006).

TheFSLN tried to reinvigorate the lumber indysthrough statesponsored millgn the 1980s
but this was short livetbecause ofighting on the coast andestruction ofvital infrastructure
(Nietschmann 1990)Several lumber concessionsvere issued after the warby subsequent
neoliberal governmentand lumbering still occurs today, Hike bananast is primarily for local
and national mkets wood products only accounted for about 0.28 percent of Nicarayyants

in 2017(Nietschmann 199G enteno and Cuthbert 200MIT n.d).

Green Sea TurtleBoom-and-bust

There was little commercial interest in the fisheries of the Miskitu Guefete195Q With
the stagnation of many of the labdsed industries, however, tNeearaguan governmemirned
its attention tadevelopingthe regim 6 s u n t reng@rpseudcesncludingthe green sea turtle
(Vilas 1989; Nietschmann 1973%reen seaurtles Chelonia mydasare found in the tropics
worldwide, but the largest populations were historically in the Caribbean Sea around the Cayman
Islands and along th€osta Rica and Nicaragua coasts(King 1995 Offen 202(0. Green sea
turtles were among the first natural resources involved @igorcommerce in the Caribbean, and
early relations between the Miskitu and the English were based largely on the traddesf t
(Nietschmann 1973\lietschmanri979 Offen 2020).

An adultgreen seturtleweighsbetween 250 to 350 poundsid the abundant flotillas of green
sea turtles supplied meat, eggs, leather, oil, and célipeship crews and a booming plantation

slawe population (Parsons 1962; Nietschmann 19#8)at started as a utilitarian protein source

8 Calipee a gelatinous substance that covers the lower shell of the turtle and isaibedefor turtle soup.
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for seamen and slavdgyweverwas soon adopted by the upper classes of the Caribbean, England,
andthe US. Turtle meaand turtlesoup becampopulardishesduring formal banquets, anloth
weresaid to have medicinal propertiteat helped ease digestion after a big nfeatsons 1962;

King 1995 Offen 2020.

Commercial trade of turtles between the Caribbean and England began in ti&0®sd
(Parsons 1962; Kinfj995). Between the 17th and 18th centuriesCiisgmanislandsbecame the
center of commercial turtling in the Caribbeamd ly 1640, theslands' economyas focused
primarily on turtling (Parsons 196Ring 1995).Turtle hunterseasilycapturedhe sedetary and
slow-moving females orthe beaches as they attempted to lay their,egjgspursung others at
sea.A ship could catch between 30 and 50 turtles a night and the fleet delivered upwards of 13
thousand turtles tvaders inJamaica annually (King995)’

High demand and ease of capture led to destructive exploitatiombyaheé 1840sthe turtle
populations were decimatedndthe Cayman Islands turtle boom whsst (King 1995 Offen
2020. Like the mahogany cutters of Jamaitee Caymanislandes expanded the turtling frontier
off the islandd¢o Cuba, Honduras, and Nicaragua (King 19%5).1878, annual arrivals of live
turtlesin England reached 15 thousaatimostall werecaught offNicaragua's coagKing 1995).

Around the mid1800s canningtechniques were developed that allowed lewest canned
turtle to be soldo England and th&.S, whichled to a dramatic increase in turdensumption
andexploitaton. In Nicaragua, reported catches by thaymanfleet ranged between 2000 and

3000turtlesper year between 1840 and the 1960s (Parsons 1962).

" The ecology of green sea turtles makes them easy to capture. At sea, they move in large flotillas in predictable diurnal
and multiyear patterns to and from feeding grounds and nesting beaches (Nietschmann 1974). Strong swimmers
sea, they are slow and helpless on land. They drag themsphiesbeaches to their nesting spot leaving a clear trail
directly to them and their egg clutches (Nietschmann 1974). A hunter or gatherer need only walk up and flip a turtle
on its back, ofollow the drag trail to the unguarded né&stthe tasty eggéParsons 1962).
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In the 1960sseveraprocessing facilities were built Bilwi, Bluefields, and the Corn Islands
for processing sea turtles purchased from Miskitu fishermen (Nietschmann 1979). At first, the
companies would send boats to Miskitu communities to collect tyrtles/ever theylaterbegan
stationingboats near the turtling grounds and providing nets to the fishermen tasegrelds
(Nietschmann 1979).

Theturtle industry's industrializatioresuled in a rapid rise in the exploitation of green sea
turtles on the Miskitu Coast. Nietschmann (1973) found that in a single Miskitu community,
exploitation of green sea turtles increased 128 percent between 1969 and 1971, and sales of the
green turtle outde the community increased 1,455 percent (Nietschmann 1973, Table VI). The
processing companiegere exporing about 10thousand turtles annuallpput by the miel970s
turtle populationswvere in steep declinandturtle huntersvere finding it difficultto make money
(Nietschmann 1973\lietschmanri979).

Althoughthe Nicaraguaturtlery would havelikely succumledto the degradation of green sea
turtle populationsas happened in ti@aymanslands its demise came from the developed world's
rising envionmentalist movementn 1973, the green sea turtle was listed in bothUlte.
Endangeed Species Actand the Convention of International Trade in Endangered Species
(CITES) (King 1995; Garland and Carthy 2010). CITES went into eiféetnationally in 875
andin Nicaragua inl977, effectively endhg the foreign trade of green sea tusténd changing
the cultural perceptions of sea turtle consumption in North America and E{Naischmann
1979; Garland and Carthy 2010). Todllycaraguans still harveghe largest number of green sea
turtles of any country in the Caribbean, Hike bananasthey are primarily for subsistence and

local maketswithin NicaragugGarland and Carthy 2010).
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Lobster Boom

Growing cemand for lobster ilNorth Americahashelped fuel a boom ithe exploitation of
spiny lobstersRanulirus argus; Panulirus guttatyen the Miskitu Coastince the 1960odds
1998; Jacobson 2004). From Honduras to Nicaragua, thousands of divers and support workers
were mobilized to feed the aeand, but like bananas and mahogany, lobster meat was not always
in high demandBeforethe late 180Q0ghe bigclawed American lobsteHpomarus americanys
wasconsidered a trash specirgheU.S.and CanadaA pile of lobster shells outside a home was
considered a sign of povertgndthe crustaceawas more likely to be used fatten pigs, bait
hooks, or manure fieldshan to be eaten by humamddwat 1984; King 201)L

Cultural tastesbegan to change in the rl@00s however, with the development canned
lobster in North America and Europe (Mowat 198¥%)obsterquickly spoils afterdeath sofor
most of historypnly those who lived close to the sea knew about tli&amning allowed cooked
lobster to be shipped around the woddd as it was, &ste for lobster developeMowat 1985;
King 2017). By the turn of the centurpver 70 canneries were operating onéhst coast of the
U.S.and Canadaand the Canadians alomere landingl40 thousand tons a year (Mowat 1985
King 2011)8

By 1902 however, the boom was going bust. Demand was higher than ever, but the fisheries
were seriously degradexhd production wagust a tenth of what it was 15 years prior (Mowat
1984). 1907marked the beginning @f0 yearsof declinein North American lobster pduction
(Mowat 1984,185).As lobster prices increased between 190518%9, fishermen increased the
number oftrapsby 62 percent, yet yields fell by hgivoodward 2005, King 20181). The Great

Depression busted the industry in the 1930sincreasng rarity oflobste hadconvertedt into

8 Landingsrefers to the amount of fish caught and brought to land. In contrast, the term catch refers to landing plus
any animalgaught but discarded at sea before return to land.
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a luxury cuisineand the economic crash depressed luxarnysumption (Woodward 200591).
To control their costs, hotels and restaurants began sourcing smaller and cheaper lobsters from
abroad (Woodward 2005).

The popularity and price of American lobségrainboomedafter World War WWII; between
1946 and 19750bster's consumer priaecreased 300 perce@ones 2008 In the 197019805
there was a rapid expansionabster landings and consumptidnven by their popularization by
casual dining restaurants like Red Lobster (McGill 1989; Jacobson Z®»8d with high prices
for the overexploited American lobsteestaurantsand wholesalers looked abroad to countries
like Honduras and Nicaragua that hé&diadant lobster populations aloav labor and production
costs(Jacobson 2004).

In 1967 six trap boats were bughtto the Miskitu Coasfrom theU.S, and bythetime of the
SandinistaRevolution in 1979pver 100 boats were operating in the region @iddank 1999).

At the same time, there was a boom in artisanal diving activity. Between 1964 andob3#s
landings in Nicaragua grew 1,060 percent fiii8 MTthousand td.,315 MT(World Bank 1999).
The Sandinistas' nationalization of the flemimbned with violence along the coast severely
curtailedfishing activity, and landings plummeted nearly 86 percémtween 1979 and 1989

(Nietschmann 1990Norld Bank 1999)

THE AUTONOMOUS PERIOD (198PRESENT)
Neoliberalism and the Autonomy Statute
To end tle civil war, the FSLNadopted_aw 28:the Autonomy Statie of the Communitie of

the Atlantic CoastHstatuto de Autonomia de las Regiones de la Costa Atlantisécdeagua)
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in 1987° Law 28 divided the department of Zelaya iniorthern and Southern Aamiomous
Regionsand createda multilevel governance framework thagcognizeddn paped etic and
indigenous propertyights and gave the newdfjormed regional councilsveto power over the
issuance ohaturalresourcs concessions and the power to ebsfinaturalresource regulations
However, the lawacked enforcement and the enabling legislation to make it functional on the
ground @Anaya and Grossman 200&onzalez 2019). kvas alsoambiguouswith much of the
autonomy subject to the plans of thenttal governmentliaw 28, Art.11), agreements between
the regional and central governments (Art.&® national laws (Art. 24 A6ambleaNacional de
Nicaragua 1987). Thisnplementation gap and ambiguipyoved problematic inthe following
years.

With Law 28, he Central Gvernment wawvilling to decentralize contraver social services,
but they weraotaswilling to threaten territorial unity or Nicaraguan sovereignty ovendi®rd s
largest remaiimg stores of natural resourceéears of civil warhadbankrupted theation andthe
International Monetary Fundias pushindNicaragua @ implement neoliberal reforms including
cuts to social serves and the implementation of aconomic model heavily based thre export
of natural resourcefChasteen 206; Robinson 200l The former MISURASATA leader and
INPESCA Director Steadman Faty highlighted in a 2013 interview witWani Revista del
Caribe Nicaragluensdihe Central @vernment was more than happyransfer responsibilities
over healthcare and edation to the regional councils because these were large public
expenditures, but they were not going to relinquish control over natural resbkeqgestroleum,
forests, mines, and fisheritmat provided the government with inco@vas2013, 23)Thepost

war administrations of Violett&€hamorrg Arnoldo Aleman, and Enrique Bolafios all continued

9 While Law 28 was passed in 1987, it didt take effect until after the elections of 1990.
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to issue concessions for natural resouscen the coast while workingo undermine the
effectiveness othe regional councils by interfering in coastal paé#iand largely refusing to
provide them with the requisite operating funds (Vilas 1388l 1996 Anaya and @®ssman
2002; Nietschmann 199Gonzale2016).

Conflict over Law 28 and natural resources rigtdse to a head in at least two documented
casesin the 1990s. First, to protect their traditional fishiwgtersfrom industrial fishing, 23
coastal Miskitu ommunities inthe RACCN entered into an agreement in 1991 with the
Nicaraguarinstituteof Natural Resourcesnd Environmenandthe US. Agencyfor International
Development (USAID)inancedCaribbean Conservation Corporation (CCC) to establish a 12
thousand kriMiskito Coast Protected Area (MCPAJhe MCPA was supposed to be a bottom
up community management schertiee entral government woulkerc ogni ze t he c¢comm
land, lagoon, and sea territorieend theMiskitu communities would manage the ane#h
financial and technical assistance from national and international collaborators (Nietschmann
1997,209). By 1992 ,however this goal was dicarded in favor of the traditional tojown model
(Nietschmann 1997). The CCC accused the Miskitu of being the primary threat to the
sustaimbility of the areés fisherieqas opposed tthe commercial fising fleety, andsuggestd
that the area be coexted to a biosphere resenmith restricted accegdNietschmann 1997)n
responsethe communities abandoned the project and banned the CCC and later the USAID from
their territory (Nietschmann 1997).

Despite the conflict over the MCRAhe proverbialtsaw thatb r ok e t he camel 6s |
aroundthe same timein the small inland community of Awas Tingni in the RACCNhe
Nicaraguan government issued lumbering concessions to two foreign companies for 250 thousand

acres of forest claimed by the indigeisccommunityand the community was fighting batkith
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the asstance of a group of UBased awyers and studentdwas Tingnisued theNicaraguan
government in the InteAmericanCourt for Hunan Rights (IACHR) Anaya and Grossman 2002

In 2001 the cout ruled that the government had violatbeé terms olLaw 28 and ordered the
immediate ecognition of indigenous rights and ttiging of their lands (Anaya and Grossman
2002).The result was the adoptioffiLaw 445 the Communal Property Regime of theigenous
Peoples and Ethnic Communities of the Autonomous Regions of the Atlantic Coast of Nicaragua
and of the Bocay, Coco, Indio, and Maiz Rivdiey 445: Régimen de propiedad comunal de los
pueblos indigenas y comunidades étnicas de las regionesoawd§ de la Costa Atlantica de

Nicaragua y de los rios Bocay, Coco, Indio y M&fsamblea Nacional de Nicaragua 2003).

Indigenous & Afro-
descendent Territories
Created by Law 445
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Figure5: Indigenous and Afralescendant Territories create by Law 445. Sources: Williamson, Mendozdpyaler
et al. (2019), and the National Demarcation and Titling Commission (CONADETI 2013).

Law 445 laid out the mechanisms for demarcating and titling the lands of the RACCN and

RACCS, covering nearly 31 percent of the national territory, into 23 +oaiimural indigenous
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and afredescendant territories (Figure 5). In terms of natural resources governance, the law
established a muiti e v e | system that recognized indigeno
recognition of communal property ownership righkee use, administration and management of
traditional | a n d s (Asambkka Natiomdl de Nicaragyua 008, eCh. €, A\r.2;

Larson and Lewidendoza 2012; Gonzales 2016).

Lobsterds Stagnation

Lobstercatches boomealgainfollowing the endbf theconflict in the 1990sThe government
re-privatized the fishing fleets, legalized lobster diving, and opened up the fishdreppay off
wars debts and promote the development of the coast (Meltzoff and Schull 1999). Between 1990
and 2000, landings dbbster grew 507 percent (ADPESCA 2000). In 2012, there were estimated
to be over fifteen thousand fishermen participating in the fishery, 79 percent of whom were small
scale artisanal fishermémostly diversYINPESCA 2013)In 2015 lobster representegb percent
of Miskitu Coast seafood exports by value (Monnereau 2012; INPESCA 2016). In a region where
many communities depend on seafandstof the Miskitu Coast population directly or indirectly
depends on lobster income (Farrell 2010).

Most of thislobster was historically caught by artisanal Miskitu divers or divers on industrial
boats owned by Mestizos or Creoles frtime Bay Islands of Honduras or the Corn Islands of
Nicaragua. As with the rubber tappers and mahogany cutters of the past, dvareaiten hired
as Ooutside contractorso without formal writt
for what they catch but are required to pay the boat owner a portion of their earnings for operational
expenses and pay back any cash adzsmdter they return (World Bank 1999; Farrell 2010

Herlihy and Hobson Herlihy 1991
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Weak regulation of the lobster fishery has led to destructive exploitation that has been
detrimental for humans and lobsters alikie(tzoff and Schull 199%arrell 2A.0). Like greersea
turtl es, i mmature | obsters (less than 5 o0z. 0
international traty and cannot be exported. These regulatibagever have not preveedthe
exploitationof immature lobsterdMeasurement of lobsters is not done until the diver surfaces, so
by the time a | obster is found to be too smal
is largely based on lucland as Farrell (2010, 202) highlighf 1 | @ &hstiernsdikdeaving
casho andon the seafloqrall lobsters tht are perceived to be leg&darrell(2010) estimates that
about 17 percentf all lobstes caughtaretoo small to export. Small lobsters are sold on local
markets or are carried home (Meltzoff and Sch8B9; Farrell 2010; Per. Observation 2018).

In the early years of the fishery, large and plentiful lolsstere found in shallow waters along
the coast, and free divers were able to capture them without assisiamea.er, the insatiable
demand for lbster and the introduction of industrial trappagckly depleted h easydobsters
and forcedlivers to dive more often, in deeper watarg] for longer periodssing antiquated and
often malfunctioning SCUBA equipment (Farrell 2010; Meltzoff and $d899). Thisshift in
technique and technology hasecipitated an epidemic of decompression rdlaguries and
deaths that hee impactedmanylobster divers on the Miskitu Coast (Farrell 2010).

The deaths and injuries of lobster diversélbeena mae direct threat téobster divingthan
the health of thdishery. In response to outcries frosocial justiceactivistsin Nicaragua and
abroadthe NicaraguagovernmenpassediLaw 613: the Law for the Protection and Security of
Persons Dedicated to thectivity of Divingo (Ley de Proteccion y Seguridad a las Personas
Dedicadas a la Actividad de Bugeio 2008 The law called for the prohibition of commercial

lobster diving by 2011 and tasked INPESCA with developing alternatives for divers, their
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employes, and support workers (Asamblea Nacional de Nicaragua 2008). InNd68&agua also
signediiRegional Agreement OSE2-2009:the Regulation for the Regional Management of the
Caribbean Lobster FisharyReglamento para el Ordenamiento Regional de la besg de
Langonsta del Caribewith theother Central Americaountries thatalso called for the abolition
of tankassisted lobster divingyl2011(OSPESCA 2009)Unfortunately,political pressure from
the divers antbbster processornd a lack of viale economic alternatives for divers and support
workershave made it difficult for INPESCA to phase out divifigarrell 2010; Gonzéalez 2018).

INPESCA has worked to create a managenpéamn for the lobster fisheny recent yearso
help stabilize and gw lobster populations. Howeveas INPESCA Director of Investigations
Renaldi BarnuttyNavarohighlighted in a 200FAOQ lobster fisheriesvorkshopthatthese efforts
have faced everal institutional challengeimcluding a lack ofoperating budgeto suppor
biological studies anthonitoring aboard boats and in processing faciltesNPE S CAG6s i nabi
to adequately regulate artisanal fishing prelzent overfishing anchpturemmature lobstersand
alack of edication among@rtisanal and industrial fisenconcernindobsterbiology (Barnutty
Navaro2003. As discussed in Chapterlgéelow, thesechronicissuesalsod ef i ned | NPESC,

govemnance of the jellyfish fishery.

Law 445 and the FSLN
Not unexpectedly, thBlicaraguan government draggesifeet onthe execution of Law 445

for years, and it was not implemented until the return of the FSLN to power under Daniel Ortega

0 Dating back to th&andinista Rvolution, there have been efforts to increase the adoption of trap fislingyvelr,

active huntindoy divers is much more effective than a passive trap, anddeespsnoney (Farell 2010). Thegonomic

reality keeps traps out of the hands of many divers, even the most frugal. While traps eliminate diving related injuries,
they abo eliminate employment opportunities for diveks Farell (2010) highligletd, a trap boat employs a crew of

about eight as opposéd a diver boat that employs 1820 dive teams plus additional support staff to cook, clean,

and manage the diving equipnt (Dodds 1998; Farell 2010; Wolff 2012).
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in 2008.In 2006, YATAMA, a Miskitu Coast indigenous organization that emerged out of the
ContraSandinista Warentered into a politel alliance with the FSLN. The goal was to
mar gi nal i zpolititalcempdtitedinNh® RACCN and in return, the FSLN would push

for implementation of Law 445 (Gonzéales 2016). Demarcation and titfitige territoriedinally

began five years &t the law was passed after the FSLN retook control of the national government
(Larson and LewiMendoza 2012; Gonzéles 2016).

There have been several challengeswever,related to the implementation of Law 445
dealing with natural resource extractioirsg Law 445 established a new muével governance
regime on the coagqfFigure 6) The lawempowersduly elected communal governmemnb
authorizeor prohibitthe exploitation of natural resources on communal lands by third parties
(Asamblea Nacional &l Nicaragua 2003, Art. 10). For common use resources that cannot be
assigned to one community, or resource conflicts between communities, teenfaowershe
relevant territorial assembly or assemblies to authorize a spesalrcecommission to
issuédenythe concession or resolve the dispute (Asamblea Ndaerdicaragua 2003, Art. 10).

In terms of the municipal, regional, and national governments, the law emphasizes in several
articles that these governmental levels will recognize and respect ecahamd territorial rights
and provide technical assistance where applicable (Arts. 11, 25, 31). The Autonomous Regional
Councils, and the&Central Governmenin the case of protected areas, shall provide technical
assistance in the consultation, negotmt@nd authorization of concessions for the ratiosabf
natural resourcg(Arts. 10, 16 17, 27). Thisassistance is rendered the Technical Office of the
Natural Resource Secretary of the Regional Councils (B Ehe relevant national agen@sx.

INPESCA), or both(Asamblea Nacional de Nicaragua 2003; Larson and L-Megisdoza 2012).
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SERENAoofficials typically works in close coordination witientral Governmerdgencies like

INPESCAbecause o4 lack offinancial resource@_arson and Lewid/iendoza 2012).

Multi-Level Natural Resource Governance
on the Miskitu Coast

Central Government

Autonomous Regional
Councils

Municipios
Primarily concerned with
environmental conditions

within urban areas

Territorial Authorities

Inter-communal authority

elected by an assembly of
communal authorities

Communal Assemblies
Ultimate Authority in
Indigenous Communities

INPESCA and Other
Agencies

Special Resource
Commissions

Communal Authorities
Syndico, Wihta, etc. elected
by the Communal Assembly

Figure6: Multi-level Governancet8ictureon the Miskitu Coasinder Law 445

Law 445has created a great deal of jurisdictional ambiguity and confusiothe coast

especiallyregardingvhat rights are conferred lblye territorial titlesThis ambiguity has translated
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fledgling territory of Tawira, whichincludes theMiskitu Keys, began selling territorial fishing

permis to nonlocal fishermen (Medina 2017). Article 33 thfe lawstates that indigenous and

afro-descenent communities have the exclusive righo exploit marine resources for non

industrial uses within three miles of the coastline and 25 miles a@mjazknt cays and islands

(Asamblea Nacional de Nicaragua 2008hen linterviewed Tawira President Anderson Toby in

(0]



80

November 2017he argued that as the titlelder of the Miskitu Keys, the Tawira territorial
government should have the right to issue anditpirom concessions for the exploitation of
natural resourcebere(Toby2017) INPESCA vehemently opposé&da w i intergyesation of the
law, howeverand directed fishermen and Nicaragaanhoritiesto ignore the territorial permits
(Medina 2017} The Tawira initiative subsequently failed fatack of enforcement power.

The Miskitu Keys are a part of t@éayos Miskitos y Franja Costera Inmedid#logical
Reserveand Article 27 of Law 445 states thatt he admi ni stration of
carried out under a joint administration between the indigenous commurotiesheir
representatve NGGand t he stateo (Asamblea Nacional
thatthis article and.aw 489: Fishing and Aquaculture Law of 2004y de Pesty Acuicultura
give themthe sole right to issuefsshing permitsin all of Nicaragua. Law 489 dictates that
INPESCA must work with the regional governmenbwever, not with the territoriesn the
issuance oficenses and concessioas well as the delopment of regulations and scientific

studies (Asamblea Nacional de Nicaragua 2005, Can@ Art.5.5. INPESCA used the lato

del egitimize the Tawira per mit sAccarding toTasvivai r a 0 s

PresidentAnderson Toby, INPESE has refused to even communicate with Tawira sthee

conflict(Toby 2017) The Tawiracase demonstrates the ambiguity of natural resources governance

on the coast and tl@entral Government's continued reluctataelelegate its power. INPESCA

hasrepea&edly rebuffed demands for greater local control over fisheries goverrameeng that

it would be inconvenient for national development programs and projects (Gonzalez 2018, 269).

I In Nicaragua, Law 489, Ch.1 Art. 10 tasks the Coast Guard with enforcing national fisheries laws on both coasts

and on internal waterg\éamblea Nacional de Nicaragua 2004). INPESCA does not have law enfotcaumieority
of its own.
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I n addition to Tawiraods i nt er psedaboatthe mwer of L a
granted to the state by Article 34 to collect all proceeds from natural resource concessions in the
Autonomous Regions. These proceack collected by the Ministry of Treasury and Public Credit
and allocated?5 percent to the&entral Governmentand 25 percent each to the indigenous
community, municipality, andutonomousegion wherehe resources were exploitblsamblea
Nacional de Nicaragua 2003 Ch. 6, Art).34 terms of fishing concessions, including those issued
to jellyfish processorslLaw 489 (Ch.1, Art. 108) stipulates that the funds may only be used to
promote the fishing sector (Asamblea Nacional de Nicaragua 2004). Both Law 445 and 489
stipulated that the use of these funds will be overseen by the National Ministryaot&iand
Public Credit, together with regional authorities, and audited by the Comptroller General of the
Republic (Asamblea Nacional de Nicaragua 2003 Ch. 6, Art. 34; 2004 Ch. 2, Art. 107).

With the 25-25-25-258distribution, Law 445eeks to amelioratthe historical asymmetrical
relations of natural resources extraction by sending 75 percent of the concession proceeds back to
the coastHowever, the use of these funds remainder thepaternalisticcortrol of the Central
Governmentwhich places hugelimitations on autonomous developmeRtrrthermore, Tawira
and many communities complain about a lack of transparency and not getting their fair share. As
| discuss in Chaptéf, the territories and communities lack the capacity to accoutitdfisheries
resourceshat ardeavingtheir watersand heyhave little to no ability to independently calculate
whatLaw 445funds they should receive.

Finally, concerns have been expressed about FSLN influence and interference in territorial and
communal ele@bns. The regional indigenous organizatio? ATAMA has long argued that
nationalpolitical partiesshould not exist within indigenous politiesd that leaders should be

elected in communal assemblger traditional custom (Gonzal2816).However, the FSN has
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increased its effortan recent yearsto gain political power in territorial and communal
governments. Instead of traditional communal assembly elections, the FSHbhhasdedballot
elections where they have an advanta@§s.the national ruling p&y, the FSLN controls
government purse strings and can muster many more resources for political campaigns th
YATAMA. Additionally, the FSLN controls theegional governmentsvhich are charged with
observing and certifying territorial and communal eta®i(Asamblea Nacional de Nicaragua
2003 Art. 7, 8). This certification powerhas been used to deny certification to +gandinista
authorities and to certify uelectedSandinistasupportersn their place (Gonzélez 2019his has

|l ed t o i rosbtea e c & b fanddwelfing comndunal governmentdereboth factions
claim legitimacy(Gonzalez 2019, 90). This situatidras beendetrimentalto local natural
resources governancand t has created ambiguity about who the Ieitimate communal
representative are This impactaegotiationson natural resources concessipmgluding some
instance®f forum shopping where concessionaires play one faction off the other to gain/maintain

access and legitimacy in the community (Gonzéalez 2019).

A HISTORICAL FRAMEWORK

Centralized and DevelopmentFocused Natural Resources Governance

The aim ofthis chaptemvas toprovidea broadoverview of the evolution of natural resource
governance o the Miskitu Coast and reviesome of the majdooomandbustextractive natural
resources industries that have operated thdneefly described the forces behind their creation,
the governance of the industries, and the reasons for their ultimate délinef this review
emerges several common historical themes thatbeaused to contextualize and evaluate the

jellyfish fishery:
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The development of extractive natural resources industries on the Miskitu Coast has
historically beercentralized Both theMiskitu Reserveand Nicaraguan governmesrgromoted
foreign investmat by extractive industries as a strategy for developing and exerting sovereignty
over the region. This is reflected in the promotion ofdogn conservation schemes and the
issuance of large monopolistic concessions withocél peoples’ participatiorEven after the
passage of Laws 28 and 445, tieional governmerttas resisted delegating natural resources
governance authority to territorial and communal governments. This was demonstrated by the
conflict over Tawir aosermitsiis208 amd¢haat thattte€entrai t or i a
Governmenstill retainspowerover the collection, distribution, and oversight of funds collected
from the exploitation of natural resources on the coast.

Nicaragua's natural resources governdraz historicdy been developmesibcused and has
valued natural resource extraction over the environarahtational usé\lthoughthe government
has periodically created natural resources regulations, there has been a persistent inability or
unwillingness to enforcthe laws or regulate extractive industries beyond the sale of concessions.
Despite nationalizing the rubber trees and threatening stiff penalties in the 1860s, the government
could do little to stem their destruction along thie Ban Juan. Additionally, kile the Zelaya
regime eventually terminated the rapacious Emery concession, they had little ability to gmforce
terms orthe terms of other concessions. They also had &tilkty to track the gold leaving the
mining triangleandto stop the mines &m dumping toxic waste into local waterwaye central
governmenthasrelied almost exclusively on the compartiesmselveso reportand regulatéheir
activities and his s still an issue witlisheriesasINPESCAS budgetary struggles have limited

its ability to independently monitor anelgulate fisheries.
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Boomand-Bust Mentality in Communal Natural Resources Governance

Although not explicitly discussed in much of the literature | reviewed above, years of
engagement in theoomandbustextractiveeconomy has led to the development bbamand
bust mentality in many communitiesvhich has had an important impact on comnieed!
natural resources governance. Timentalityis an important component of the framework given
the new role of commungbvernments in sanctioning natural resources extraction under Law 445
| argue hatthis mentalityis the reasomhy many communities agreeddtow jellyfish processing
despite a lack of information on thishery, this isdiscussed further in Chapters 7

This sec a | boomandibustmentalityd was born of dependency and economic insecurity.
In the pastit was common for Miskitu men to periodically leave their communities for a year or
more to work for foreignfirms in logging, rubber,mining camps, ah banana plantations
(Nietschmann 1973; Helms 1971; Pineda 2006)ekabf subsistence activities, men wouwliien
sendmoney and storbought gooddo their families Subsistence agriculture, hunting, fishing,
and animal husbandry were still maintainkedt the Miskitu developed a dependency on cash and
commercial products (Helms 1971115; Nietschmann 1973; 1979%j.any nonlocal commercial
foods like wheat flour, beans, coffee, sugdard, and domestted meat became traditionahd
nonfood wares ke clothing, axes, machetes, saws, cooking pots, sewing machines, and soaps
became status symbols (Nietschmann 1973).

Dependencyneantpainful withdrawalsafter many extractive industriebused after World
War Il. As rubber contracts were canceladd the plantations, mines, and loggingrgass were
closed, many were lefeeling deprived and isolatggHelms 1971, 115). Geographer Bernard

Nietschmann observed ithe community of Tasbapauni that the residents suffefemin an

floverburden of desires forluxuyy and f or ei gn g o o d sMthtl{isiaidethes ¢ h ma n
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Miskitu communities have demonstratgibatresilience through multiple bocendbustcycles
because othe persistence of subsistence activitié® agriculture and fishing that heluffer
them from destitutionin the wordsof the grandfatheiin my Tuapihomestay A As | ong as
have a fishing net, vy o Despieths,lcommerciabgoodayezovdtadn gr y i
by many, and the inability tacquire them isomething that stris at the core ohdividual selt
identity and thegeneraimorale of the communitfHelms 1971; Nietschmann 1973).
Anthropologist Laura HobseHerlihy demonstratethis well in her workamong the Miskitu
of the Honduran Muskitia. In her bookhe Mermaidand the Lobster Diver: GendeBexuality,
and Money on the Miskitu @ast,she discusses folk songs abtalister divers that return from
sea Thosewhoreturvi t h bags of seafood andoicasko snear\si
and @ her oe smunitiesthoweverghiose that cetorn emptyandeda r e v i eemed as
me n inpotent,uselessand undesirabl@HobsonHerlihy 2012, 108111).
On a similar note as Hobsaterlihy, anthropologist Marklamieson (2002argues thatin
reaction to feelingof deprivationt he Mi ski tu practice O6crab anti
with each other,
AAmong the [ Miskitu] the i mage of the | im
ascent is inevitably bought at the expense of others, much as a crab's attempt to
climb out of a barrel is predicated on its ability push down competitors, Miskitu
people often see economic success as azarogame in which individuals acquire
wealth by denying economic assistancetoothery J ami es e282).2002, 281
If economic success & zeresum game that is won by denying ot)dradd that this sentiment
also aptly applieso the Miskitu relationship with the environment. As many ofabemandbust

industries highlighted above demonstrat&tural resources are finite, afidne isto denyothers
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access, then one needs to capture the resources before tlsereghedless of the loragrm
ramificationsto the environment or target resource

In his 1973 book Between Land and Water: Tisabsistencdecology of the Miskito Indian,
Eadern Nicaraguageographer Bernard Nietschmaefays aguotefrom aTasbapauni informant
that ges at the heart of the dilemma facing coastal residents ithdberandbust economy,
AWhen the company there, g etblank;dg greo . | AVbleinn gl e
(Nietschmann 1B3, 195). No one wants tie a zero man or th®ttom ¢ahb In aboomandbust
economy where yod o n 6 t hokvHoagathe resources and cash Wakt or when the next
opportunity might arisa{és betterto get the resourcsand/orcompany work now before someone

else doesind worry about theuman and environmentahpactslater.

Dependence on Foreign Actors and Markets

All of the extractive industries on the Miskitu Coast were heavily, if not solely, reliant on the
forces of globalization, and thebb and flow of foreign markettechnologyand politics. As |
demonstrated in Chapter 1, the making and unmaking of natural resatebaghly dependent
onfickle cultural pacticestechnological innovatioand politics Cultural trends, technology, and
promotive government policies can fuel demand and encourage extraction while changing cultural
tastesandpunitivegovernmentapolicy can destroy deand and discourage production.

In the case of the rubber booms in Nigara, he development of vulcanizatioiechnology
increased the utility of natural rubbers and created a global demand during the industrial revolution
that eventually spread to the Miskitu Comsth the help of North American scientistsighty
years late a second rubber boom developed on the Rio Coco during World War Il to fulfill the

national sectty needs of théJ.S.and her allieshowever, the boom quickly busted after the war
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with the cancellation of subsidies and the development of synthetierrtidatnologyln this case
a combination of global and local technological developraadtwar and peacetime government
policies helped drive theoons-andbuss.

In terms of cultural tastesabana plantations boomed on the Miskitu Coast betweentée la
19" and mid20" centuriego feedabooming demand for the exotic fruit in thleS. However the
boom was busted bigcal political violence and upheaval spurred by U.S. foreign policy and a
decline in the demanfdr bananasluring the GreaDepressia and World WarsGreen sea turtle
products were once popular in European and American kitchens and drove ameadntuly
long boom in turtling in the Caribbeadowever, the rise of gla environmentalist movements
in the 1970sand the listing oftte green sea turtle as an endangered speciekly quashed the
export markeandchangectultural taste$or sea turtlen Europe and North America

All of the industries weralsoheavilyreliant on foreigrbased firmsand investmentNone of
the natual resources expited on the Miskitu Coast wemmnodified on the coast. The markets
for the products were created elsewhere and spread into Nicaragughtbommodity frontier
expansion adestructive exploitatioreduced the profitability afther aras' resource Mahogany
and Pinewerefirst exploited on the coast after the easy trees had been felled on Janthica
eth U.S.,and industrial turtling companies arrived after the turtle populations of the Cayman
Islands were depleted.

The operation athe extractive industries also favored foreign labor over local |1&ztactive
industries have largely employed their foreign managers and technicians and neglected to educate
or train residents who hal@rgelybeen relegated to the lower rungs of ¢éingployment hierarchy
(Vilas 1989). Historically, there was little diffusion of technologwinimg, or knowledge of

markets, andsaa resultthere was little local institutional capacity to sustain the indusirien
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the firms pulled out.This was espmally the case with the mining and banana industries that
required a great deal of technical knowledgel access to outside marketgilas (1989, 45)
explainsthat wherthe industries busted and the foreign firms putied they left behindi e mp t vy
holgslo f i guratively in terms of underdevel opmen

depleted natural resources.

The Problem of Nature

All the extractive industries highlighted above had to contend tiwélnherent biophysical
characteristic of theesources that they were exploitiddthoughextractors benefited from some
of these natural characteristics, likiee tendency of mahogany to grow close to rivers, the
vulnerability ofegglaying female sea turtles, and the tendency ofgtimgrow in hick stands,
mosthadto contend with characteristics that either directly hindered their operations or made them
vulnerable to external socioeconomic and political uphed®alssons 1962Dozier 1985 King
1995 Bowett 1996 Offen 2004k Gismondi and Moat 2009.

In most cases,he natural regrowth/reproduction rates of the resources sismgly not
sufficient to supply the boom markets they were sold ilg@adng to destructive exploitation.
Several of the extractive industriemn the Miskitu Coasultimately bustedbecause ofthe
destruction of the resource base. Mahogany was a major export from the coast during the 18th and
19th centues but by the early 1900$ew merchantable trees were remag (Offen 2004b
Gismondi and Mouat 2009Likewise, wid stocks of Panamaubber trees along the Rio San Juan
were largely depleted by the 189%scause obver tapping, and by the mRkDth century, the

coastds extensive pine s @Beltdd8s1874hRodier O8%fflen r e d u c
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2004D. More recentlythedegradation of lobsteratks resulted in a stagnationgsbduction and
an increase in divingelated injuriegMeltzoff and Schull 1999; Farrell 2010

Extractors also faced geographical challenges. The extractioralebganyandrubberwas
challengingbecause ofhe trees' naturally dispersed natuhat requiredcutters and tappeits
work in remote areator weeksor months without contact with the buydgiBozier 1985; Offen
2004b) To cope with this uncertainty, somgbberbuyers infituted debt peonage systems that
encouraged tappers to use destruahie¢ghods that kitdthe tree¢Belt 1985[1874]; Dozier 1985)
Lobster divers have faced similar financial pressures and have had to face the reality that lobster
reproduction has noteen able to meet demand and that many of the remaining lobsters live in
deeper waterthatare dangerous tivers(Meltzoff and Schull 1999; Farrell 201.0

Even on plantations, where the problems of nature could theoretically be better controlled,
extracbrs faced insurmountable challenges. Rubber buyers that established rubber plantations
around the Pearl Lagoon found that they tmdontend with the rapid spread of diseas¢he
unnatural conditionthat eventually quashed their operati{Dezier1985 Offen 2004b)Banana
growers encountered silai issues on their plantations as the frsiparticularly susceptible to
pests and disease and regsaenstant tending. This high levellaborintensivemaintenancéeft
banangroducers vimerable to eonomic and political hazardisat created upheaval in financial
and labor marketandwars and natural hazards that caused physical damage to the plantations

(Parsons 1955#®ozier 1985 Vilas 1989 Pineda 206).



90

CHAPTER 3: THE GLOBAL MARKET FOR JELLYF ISH
INTRODUCTION
This chapter aimto elucidate an understanding of how consumer demand for jellyfish in China

helped lead to the development of the Miskitu Cogatyfish fishery. Although it is nearly
impossible to connect a clear line between any antfandjellyfish consumption, | discuss
several factors that may be impactihg global jellyfish marketThese fators includegrowing
economic affluence in China and a general increasge@ioodconsumptionand the use of
traditional medicinesemeging industrial uses for collagen and dgmladerived from marine
sources, and food safety concerns in Chielated to foreign seafood imports and dietary
aluminum consumption. also discuss advances in food and fisheries research d.#he¢hat
facilitate the commdificationof the cannonball jellyfish and precipitated the formation of jellyfish

fisheries in the Americas.

THE DEMAND FOR JELLYFISH

Jellyfish isconsumed in Thailand and Vietnam as street food, in Japauslais and in Japan
and Korea a a lowfat health food and food additif&udloe 1995Hsieh, Leong, and Rudloe
200% Loh 2018).The main source of demand, however, is Chihare gllyfish havedeep cultural
significanceand hae beenconsumedor at least 1,700 years (Hsiebeong, ad Rudloe 2001).
Between 1970 and 2018lobal landings of jellyfish reported to the FAO increased 610 percent
from just under 60 thousarMT to 420 thousan®T (FAO n.db). Although some researchers
consider these figures to be grossly underestina¢ease ofthe unofficial status of jellyfish
fisheries in many countrieg.Q, Brotz 2017), it is generally agreed that the demand for jellyfish

has increased substantially in recent ydaesling to the establishment of new jellyfish fisheries
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worldwide (Hsieh, Leong, and Rudloe 200@/enda 2001You, Ma, Gao, et al. 201®ong, Liu,
and Keesing 20%4vou, Yongming, Caihua, et al. 201Brotz 2017.

A major driver in the pbal jellyfish market's growthas been changing demographics and
perceptions of wetl in China. These changes have had corresponding effects on diets and the
consumption of seafood and Chinese luxury seafood commodities (CLa&@Hss of seafood
commodities defined by their high price, significance in social practices, and use Es€hin
traditional medicine (Hainyi 2011;Fabinyi and Liu 2014;Fabinyi and Liu 2016 Examples of
CLSCs include sea urchin, lobster, sea cucumber, fish maw, live reef fish, seahorse, geoduck, and
jellyfish (Anderson and Anderson 19'Hsieh, Leong, and Ruak 2001 CAPLOG 2014; Fainyi
2011 Fabinyi 2016 Fabinyi and Liu 2016). These changesconsumption however, are
relatively recent.

During the communigperiodof Mao Zedong (1949976), China was dedicated to isolation
and seHreliance. Prvate entergses atall levelsse r e consi der edthdineededl s of
to be cut off (Schell 1984, p 3). Any indication that one was serving him or herself at the expense
of otherswas punished, sometimby social shamingandin other instances with intement in
re-education camps or executioWealth, the seeking of wealth, s display was considered
bourgeoisie andntithetical toChinese society (Schell 1984).

Things began to changa 196 when Mao diedThe Third Plenum of the Eleveniarty
Certral Committee declaredn 1978,thatthe nation should commit itself, not to class struggle
and socialist purity, but to opening up and modernizing the economy (Schell 1984; Di 2018). The
committee called for an abandonment of the Maoist model of ceettgblanning and sought to
empower workers and entrepreneuree committee now encouradets citizens to excel with

bonuses and pay raises for production, free markets in which to sell their goods, and with popular
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slogandike i Get Ri ch b yd TWo r&ed tn giRou ahin di( 984@18)D Thearty
confirmed these policiemgain in 2002, and by 20@6ere were over 4.9 million registered private
enterprises ithe country(Di 2018).

The Chinese population has quickly grown wealthier and mdx@humder this new policy
In 1970, onlyl7 percent of the kdnese population was urbanized, but2®i 6 57 percentvas
(World Bankn.d). GNl/capita has also grown 7,000 percent over this gariedfrom $120 to
$8,260 (World Bank n.jL This growth inwealth has resulted in a robust consumer culture among
the middle and upper classes who are now purchasing automobiles, homes, aloctwthand
consumer productat rates not seemeforein Chinese historyRarton Chen, and Ji2013 Di
2018).

Increasedwealthhasalsoresulted indiet changesAnimal proteins have become symbols of
prosperity, and growing incomes have facilitagedincrease in the consumption of meat, poultry,
and seafoodTai 1990;Cai et al. 1998; Ma et al. 2008; Huang and Gé@2Barton, Chen, and
Jin 2013. Seafood consumptiom Chinahasgrown 665 percent since 1970 from 4.53dagson
to 34.67 k@personn 2013 (FAOn.db) (Figure7). An additional boost to seafood has come from
the growing popularity of Southern Chineg@aftonese) cuisinevhich emphasizes seafood
(Andersen and Andersen 1977; Fabinyi 2011: 87). China has beocmeasingly reliant on
foreign fisheriesas demand has increasé&thinese imports of seafood grew from 314 thousand
MT in 1970 to 10.9 million MTin 2013 increasingover 3,300 percent (FA@.db). Although
per/capita consumption still lags behind Japan and South Kbigaising quickly, andChina is

now the largest importer of seafood in the world by volRigure 7.



93

Seafood Consumption 1970-2013 (kg/cap/vyr)
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Figure 7: SeafoodConsumptionfor Select @untries(19702013).(Adapted from Fahrenbruch 2018; D&aurce:
FAO n.d.b)

In addition to a general increase in the per/capita consumption of seafood in China, a growing
economy has also meant an increasthéncultural practice of banqueting and a corresponding
increase in the consumptioh CLSCs Fabinyi 2011 Fabinyi and Liu 2014, 20)6Banquets are
sites where relationships are creatad managed through a potlatgpeof practice of giftgiving,

a practice known aguanxixuggwansheshwe) (Yandl994; Fabigi 2011; Fabinyi and Li2014,

2016 Di 2018). In traditional Chinese society, guanxixue was the practice of currying favor that
was necessary to conduct official business. Those in need ofbfétationships would engage

in gift-giving rituals to build reciprocity with those in power (Yang, 1994)e better and more
expensive the gift, the better oned¥ chances

CLSCsarestatus symbols of banquetsd celebrationd=@biny, 2011).Althoughjellyfish is
not particularly expensivéabout $10 to $12/kg for the highest quality jellyfish salad $

considered a necessityr e v e n starlateractiba at weddings andholiday celebrationsike

12S0me argue that reforms in China have diminished the importance of the piraoffteial dealings (Guthrie998),
it is still considered important in wider Chgesociety (Yang 1994; Fabir3011, Fabinyi and Lil2017).



94

Lunar New Year(Tai 1990, 99; Rudloe 199Rtsieh, Leong, and Rudloe 2Q@abiny, 2011;Loh
2018 1).

Jellyfish is also valued in traditional Chinese medicitedlyfish is reported to hawaarious
medicinal usesncluding ridding the body of excessive heatilediwvarming u@the sex organs
(Rudloe 199523). Jellyfish isalsosaid to assist the respiratory system by thinning phlegm in the
lungs, soothing irritated throatand curing bronchitis and asthmaaidsthe circulatory system
by eliminating blockags, loweringhigh blood pressure, and for women, stimulating blood flow
during themenstrual cycle.ellyfish helpsthe skeletal and digestive systems as well by softening
bone spurs, alleviating back pain and arthritis, curing gall stones and alogégenerally aiding
in digestion (Rudloe 19923 Hsieh, Leong, and Rudloe 200A jellyfish poultice or salve has
also beemsed to treat burns (Rudloe 1995

Jellyfish have alsogained attention in the food and beverage aneh®dical industriess a
saurce of collagen and gelatifRudloe 1995;Hsieh, Leong, and Rudloe 200Ihe fastest
growing markets for jellyfish outside of traditiontdod and medicinal consumptias industrial
collagen and gelatin. In 2016, the global collagen and gelatin trexdestimatedo be worth $3.71
billion. The market is expected to grow substantiallhexcoming years as demand from the food
and beverage, cosmetics, and pharmaceutical and healthcare industries increases (Grand View
Research 2019 The low immune reaistity and biodegradability make collagens and gelatins
important ingredients in these industries (Addad et al. 2011; Hoyer et al. 2014, Silva et al. 2014).

The majority of industrial collageand gelatin have been derived from bovine or porcine
sources. Cacerns about mad cow disease and the sustainability of raising cattle and religious and
cultural objections to porcine products have encouraged researchers to seekvaources

(Nagai et al. 1999Addad et al. 2011; Hoyer et al. 2014; Silva e8l14;Grand View Research
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2019. Out of all the sources, marine sources are expected to grow the fastest (SizO#4;al
Grand View Research 20)L19Although marine sources have primarily focused on deriving
collagen from fish scales, bonesd skins, reseehers have begun to explore jellyfidiagai
Ogawa, Nakamuraet al. 1999Addad, Exposito, Faye, et al. 20Hgyer, Bernhardt, Lodegt al.
2014).l n a study of NNmmua), kkifdusa, Miveal dnd/Hark €988pHicluded
that itsprimaryedible component was collageamdNagai, Ogawa, Nakamura, et £.999 found
that 46.4 percent of the dry weighttbéS. meleagri¢cannonball jellyfish) exumbrella (the upper
surface of the bellyvas collagen; considered a higlagncentrated sourc€ho, Ahn, Kooget al.
(2014)concludehat thegelatin derived frontheR. hispidumellyfish was suitable for use in some
food and cosmetics products.

Collagenis a structurally important component of lyaiksuedike tendons, skin, and bones
and it isinvolved in many biological functiomsngingfrom growthto tissue repajras such, it is
important tathe pharmaceuticals and healthcare industines study of collagen derived from the
barrel jellyfish R. pulm9, Addad, Exposito, Faye, et §2011)found thatit behaved similarlyo
human collagen and was potentially viable alternative to mammalian and huwaarived
collagens in biomedical armbsmetics applicationsioyer, Bernhardt, Lodest al. (2014) found
that collagen derived from the flamellyfish (R. esculentujncould be used to mimic the
extracellular matrices of human cartila@espite the rapid growth of the industrial collagen and
gelatin market, the main driver of global jellyfish consumption is primality food and traditional

medicnal uses by consumers in Chiés{eh, Leong, and Rudloe 2001
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THE EXPANSION OF THEJELLYFISHFRONTIER

The Exploitation of Edible Jellyfish Species

Chinahashistorically beenthe main producer and consumer of jellyfiflowever,domestic
fisherieshawe beerseriou$y degradedanddespite dramatic increases in fishidninese jellyfish
fishermenhavebeen harebressedo satisfy increasing demanBdng, Liu, and Keesing 2014
You, Yongming, Caihua, et a(2016) reporton the Liaodong Bayn the Yelbw Sea oneof
C h i n aidjsllyfishdisheries Beforethe 1980s, only a few hundred boats collected jellyifish
the bay each yeagndthe jellyfish bloomslasted about twanonths. By the 1990s, however,
shrimp and fish stocks the baywere degradeddue to pollution, overfishing, environmental
changeandmorefishermenwere tuning to jellyfish as a last source of income. Today, over ten
thousand boats collect jellyfish the bay often illegally,and theblooms are depleted ionly a
few hours(You, Yongming, Caihua, et al. 20L6Annual harvestof jellyfish in Chinahave been
in decline sincgéheearly 2000glespite stock enhancemsith at a n n wadrbodresviths e e d 6
aguaculture raised jellyfigifou, Ma, Gao, et al. 200Dong, Liu, and Keesin2014.

Booming demand and overexploitatiarfi traditional fisherieshave resulted irdramatic
changes to the global jellyfish marketigHer prices have prompteithe introduction of jellyfish
aguacultureand fake jellyfish scams in China, and tkdevelopnentof wild jellyfish fisheries
abroadin nontraditional marketyWenda 2001)You, Ma, Gao, et al. 201@ong, Liu, and
Keesing 2014Yip 2016; You, Yongming, Caihua, et al. 2G1Brotz 2017). Jellyfish fisheries
outside of Chindirst emerged in SoutheaAsia among the overseas Chinese populations in the
1950s (Omori and Nakano 2001). Todpgllyfish fisheriesexistin the U.S, Australia, Turkey,
Bahrain, Mexico, ldnduras, Euador, and Nicaraguand fisherieshave been investigaten

CanadapPrazil, Argenting andPeru(Figure § (Rudloe 1995; Omori and Nakano 2001; Lépez
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Martinez and AlvareZ ello 2013;Brotz, Schiariti, LopezMartinez,et al. 2016Brotz 2017 Bazi,
Pessatti, and, Junior 2019t least35 species of jellyfistare currentlyexploited or havebeen
investigated for exploitatiorworldwide (Omori and Nakano 20Q1Brotz, Schiariti, Lopez

Martinez, et al. 2012016
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Figure8: A Map of he Expansion oflellyfish Fishefies by Decadeln countrieslisted asunderinvestigation, there is
documentation showing that jellyfish fisheriesve beerstudied but no indication that jellyfish acarrentlybeing
caught and processed for commercial purpo@etapted from Fahrenbruch 2018; D&aurce: FAO, Brotz 2017
Bazi, Pessatti, and Junior 20119

Global jellyfish production largely tracked the ldiproduction in Chindetween 1970 and
2005 while Southeast Asian production fluctuated dramatically between 0 and 100 thousand
metricMT over the same tim&ince 2005howe\er, production has decoupled from Chinese wild
production Despite fluctuatinglramatically in recent years, production in the Americas briefly
overtook Southeast Asia in 2QBignifying theboom in thedevelopment of jéyfish fisheries in

the region (Rjure 9).
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JELLYFISH PRODUCTION 1970-2016 (MT)
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Figure9: Trends in ¢llyfish production(19702016 (Adapted from Fahrenbruch 2018; Data SoW4© n.d.b).

The Commaodification of the Cannonball Jellyfish

The primary target species in the Americathescannonbaljellyfish (S. meleagri$ (Figure
10). Cannonballs are relatively small in texof edible jellyfish species; maximum bell diameter
averages between 20 and 25, @nd they reach a maximuneight of 1 to 2 kg (Rudloe 1995
The olorationof the speciesaries from white/translucent with brown borders or purple/red spots
on the belldgo a homogenous blue pigmetite former appears to be more common in the Atlantic,
andthe latter is more common in the Pacific. Cannonball jellyfish have been reported from the
NortheastertJ.S.to Brazil in the western Atlantic, Gulff dexico, and the Caribbean Séam
southern California to Ecuador in the eastern Pacific and from the Sea of Japan to the South China

Sea in the western Pacific (Kramp 1964&rson 19760mori 1978)
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Figurel0: A Cannonball Jellyfish§tomolophus meleagjigSource: Author, Tuag017)

Cannmballs were firsttonsideredas a potentiaRmericanfishery in theU.S. in the 1980s.
Research by Ya®Wwen Huang (1988) and ottseat the University of Georgia Marine Extension
Service developed the first commercial methodspimcessing cannonball jellyfisithe first
experimental fisheryvas started irFlorida in the 1990svith the support of the 1$. Economic
Development Admirgtration, the Southeastern Fisheries Associatiand the Florida
International Affairs CommissiofRudloe 1992 1995 Jones and Rudloe 1995The fishery's
target marketvas China, and the goal was to createw fishery to support th@ulf of Mexico
reg ono6s swhawem peing undercut by farmed shri@dpnes and Rudloe 1905

Researcher Jack Rudloéthe Gulf Specimen Marine Laboratory in Panacea, Flokidbthe
effort to establish the experimental fishery. Rugiogcessed a small batch ohocanball jellyfish
in 1991 and introduced them to Chinese jellyfish traders in Malaysibough cannonball
jellyfish have been reported in East Asian waters, Rudloe found thatlezs were completely

unfamiliar with the productThe processed cannalls generated interesfraderscommented
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thatit might be used to imitate some local species, but they questioned the viability of the product
dueto thecannonbals small sizg(Rudloe 1992, 25).

Rudloe (1995also found similar challenges when he elisamples to China in 1992espite
asuperiorcolor, texture, and product yield that waearly twice that of traditional speci€hinese
traders were skeptical thaannonballs could compete hemehead with local species. The
primary species explat in Chinatheflame jellyfish(R. esculentumjypically reaches weights
of 9 to 22kg and bell diameters of 25 to 40 cm or gre&edloelearnedthat Chinese jellyfish
dealers typically look for bellsf 40 cm and largenearly twice the size of tHargest cannonball
jellyfish (Rudloe 1995). Rudloand theChinesetradersdetermined that caonballs would be
primarily usefulin the growing, but lowestalue shreddegellyfish market (Rudloe 1995).

In addition to being relegated to the lowest rughe Chinese jellyfish market, the U.S.
cannonballfishery faced other challengesligh labor costsprocessing timestrict regulatory
environment, and shipping costs to gebductto market in Chinaall disadvantaged U.S.
processorgRudloe 1995)At the time, lowgrade jellyfishwas selling for ~$1.99/kg on Chinese
markets, but the cost to produce lkgfiofshed cannonball jellyfishn the U.S. was ~$2.35
(Rudloe 1995). There was no profit in cannordahd, br a time, the fishery was tempered in
theU.S. Themarket for jellyfish was still growingn China, however, anihterestoegan to grow
in the cheaper labor markets amndaker regulatory systems loditin America.

The firstcannonbalffisheriesin Latin Americadevelopedon the Gulf of Mexican the
Mexican state offabascan the early 2000s and later on tBGelf of California in the state of
SonoraIn Sonora 1kg of jellyfish cost about $1.47 to produce on the high end, but it could be
exported for between $1.50 and $1.70/kg depending on tnzwkeitions a slimmargin, but a

profit nonethelessi(varezTello, 2007; LépeaMartinez and AlvareZello 2013).By 2013,the
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processing time of cannonballs had been redusqubrt prices had risen to over $4/kapdthe
first regulated commercigdllyfish fishery opened in Georgia (Page 20BEtz, Schiariti, Lopez
Martinez, et al. 2016 Jellyfish fisheriesalso continued to expand o new Latin American
countries including Ecuador,Honduras andNicaragua(Brotz, Schiariti, LopeMartinez, et k

2016.

THE 2014 CHINESEDIETARY ALUMINUM SCARE

In recent decadethe Chinese food supply has been rocked by a series of food security scares
related taainted or otherwise unsafe food produetsdunfortunately jellyfish markets have not
been spard (Lam et al. 2013)An outbreak of hepatitis iBhanghain 1991was blamd in part
on tainted jellyfish and more recently jellyfish have been implicated in food safety scandals
involving mislabeled packaged fomdndevenfake jellyfish scamgRudloe1995, Armani et al.
2012;Yip 2016. Chineseofficials brokeup multiple crine syndiates in 2013 2014, and 2016
that were producing fake jellyfish made of a cocktail of alginic acid, ammonium alum, and calcium
chloride anhydrousY(ip 2016).

Food safety saresin China have often focused odomesticissues and have benefited

exportersin Euope, Oceania, and North Amerjcareasconsidered to have stricter safety

standardstHHowever, aash offood safety incidentén 2013i nv ol vi ng O0poldodt edod

from theU.S, Canada, Korea, Thailandnd Taiwarprompted the Chinese government to crack
down on seafood imports and raised alarm bells amon@timeesepublic (Godfry 2013;Godfry
2014). One outcome of thirackdownthat directly impacted jellyfh markets was the 2014

dietary aluminum scare.
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As will be discussed itChapter 5jellyfish processingequires the use of alynypically
potassium aluna hydrated double sulfate of aluminum and potassiuium acts as a firming
agent. t binds to theproteins in the jellyfish tissuand givest acrunchy texturehatisthd o o d 6 s
hallmark Unfortunately, while salt can be remowessilythrough repeated soakings in watbe
alum is more resistanHgieh, Leong, and Rudloe 2Q0Rrotz, Schiariti, lopezMartinez, et al.
2016. The result is that reaeyp-eat jellyfish still contains high levels of aluminumhich can
accumulate in the body am@useneurologicaland renaldiseasesThe Joint FAO/WHO Expert
Committee on Food Additives (JECFA) has bsined a provisional tolerable weekdiuminum
intake (PTWI) of 1 mg/kg of body weightVong et al. (2010) repotthat readyto-eat samples of
jellyfish in Hong Kong had an average aluminum concentration2f0ing/kg the next highest
was steamed breauns and cakeshat use aluminurgontaining baking powder (100 &20
mg/kg). Similar studis in the city of Shenzherand the province oZhejiangfound average
aluminum concentrations of 528 mg/agd4,862 mg/kgrespectivelyYang Jiang, Huang, et al
2014; ZhangTang, Huanget al. 2016)

A 2009 report bythe Hong Kong Governmen &Centre for Food Safetysecommadedthat
food processors find alternatives to alumindased additives and that consumers avoid excessive
consumption of impacted produgiscludingjellyfish (HKCFS2009).The aluminum scare hit the
mainlandin 2014when he Chinese National Center for Food Safety Risk Assessment (CFSA)
released a report that estimatbdtonethird of the Chinese populatiomas a risk of illness due
to elevatedlevels of aluminuntaused byietary intake (CFSA 2015\lthoughthe CFSA focused
primarily on reducing aluminum additives in flebased products, the report also highlighted

jellyfish as a higly concentatedsource and recommenderhiting consurption (CFSA 2015).
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The CFSAreportand recent crackdowns on seafood imports spelled disaster for jellyfish
producers in the Americaglthough the CFSA did not specifically mention jellyfish from the
Americasin their reportresearcher Julie Berwald (20afgueghat the reporéffectivelydrew a
6dotted Iined to jellyfish supplieandbugensofsi de
shoddy/unprofessional operations, unsafe and negligent protocols, and jellyfish tainted by
excessive amounts ofush Berwald 2017, 47). According to Berwald, the report and following
food safetyscaredestroyeddemand for U.S. cannonball jellyfishAlmost overnight, jellyfish
buyers began to shun American producemnslU.S. exportplunged & percenfrom 2.1 million
kilogramsin 2014 to only 291 thousand kilograms in 2QUMFS n.d.) Berwald does not mention

Latin America, buttiis likely that tre crisisextended t@annonball fisheries in Latin Ameriead

likely contributed to theollapse of the Miskitu Coasishery beginning in 2015.

SUMMARY

This chapter aimetb expandeyondNicaragua and provide the reader with an understanding
of the dynamics surroundirthe demand for jellyfish andecent changes in the global jellyfish
market Jellyfish has strong sodigignificance in China and is important in social banqueting
practices and as a traditional medicinedeverakilments. In generass Chinese consumers gain
affluence they are eating momnimal proteinsincluding jellyfish.However, traditional fiseries
have been unable to supponsumedemandresulting in an expansion of the jellyfish commodity
frontier well beyond Asia.

The development of cannonball fisheries in the Americas was facilitatexségrchers in the
U.S.in the 1980s and990s. [@spiteslow initial developmentcannonball fisheries have grown

and expanded in the.8l and several Latin American countrigdowever, this growthwvas



104

seriouslytempered in 2014 by a concern for unsafe processing techniques and unsafe levels of
dietary duminum in jellyfish. Fair or not, American jellyfish fisheries were targdétedscorn by

jellyfish dealerdeading to a crash in thé.S marketand likely those in Latin America as well
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CHAPTER 4: THE BIOLOGICAL CONTEXT OF JELLYFISH FISHERIES
INTRODUCTION

The Miskitu Coast jellyfish fishery, like other jellyfish fisheries around the wadlehended
on the seasonal occurrence of large jellyfish blodmnsperate This chapter airs to provide
background ofellyfish bloomsandthe general biology of th&cyphozoan jellyfisé the class of
jellyfish that themajority of edible speciesncluding the cannonball jgffish, belong t& as well
as theobserved behavi@f cannonballslong the Miskitu Coast. | begin with a description of the
physical geography dhe Miskitu Coast to provide a foundation to better understandubpi
jellyfish fishermen's observationkbriefly review the lifecycle othe scyphozoanellyfish and
then define and describtheir fibloom and bust nature.Despite the importance of ddming
behavior to jellyfish fisheries, there is a general dearth of research to help fishermen, processors,
and managers predict their occurrence, duration, and collapse. | dismisservations of Miskitu
fishermenandplacethem intocontext with theexisting literatureAlthoughthis dissertation is not
an explicit biological study of the Miskitu Coast jellyfish fishery or cannonball jellyfish

populations, | hope to provide a foundatfonfuture research of this kind

THE PHYSICAL GEOGRAPHY OF THEBMISKITU COAST
The Miskitu Coast is characterized by a Hying coastal plain that has developed over
millions of years as the result of sediment erosion from the Central American crystalline highlands
(Wallace 1997). The major biomes include pine savantrapical rainforest, riparian areas,
mangroves, brackish lagoons, bays, marsh, estuaries, and beaches (Nietschmah83%2973,
Offshore the coashasanextensivecontinental shelf that extends 100 to 200 kilometers in some

areas. Washed by the warrarbbean current and fed by nutrigith runoff, the continental shelf
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and the regiondés vast b cos@alkangrbveslarsdyastounderwageu p p or
areasof seagrass. These ecosystems provide the habitats for a variety of brackishriaed ma
speciesincluding sea turtles, conch, smp, spiny lobster, sea cucumbawariety of scaled fish,
andj el I yfi sh (Nietschmann Theséeperiesatesheakilgiofloencech d DO C
by both neasshore currents anseasonal shifts in vier salinity thatcorrespondwith seasonal
fluctuatiors of freshwater outflow fronthe regioids rivers.

Five navigable riverand severdlarge,brackish estuarine/lagoon systedesine theMiskitu
Coast(See map irFigure 1).From noth to souththe RioCoco marks the northern frontier with
Honduras and drains the central highlands of the Departments of Madriz and Esteli in North
Central NicaraguaOn the nid-coastnorth of the RACCNRACCS border, the Rio Prinzipolka
drains the highlands of Jinotega ahd Eastern RACCNandjust south of the RACCNRACCS
border, the Rio Grande de Matagalpa drains the hightzritie Department of Matagalpidear
Bluefields the Rio Escondido drains the Department of Chontales into BluefialdsaBd inally,
the Rio SarJuan drains Lake Nicaragta the Caribbeam nd mar k s ilNamdienala gu a6 s
border with Cos taorbrackshaestuarine/lagoonsystansstinélgandynBay
and the Bismuna, Dakura, Pahara, Karat4, and Wouhnta lagoons in the RACCN &waith
Lagoon and Bluefields Bay in the RACCSefe Map irFigure 1).Thesesystems drain much of
the Nicaraguan interior and expel a great quantity of freshvlaétrcausesiramaticseasonal
fluctuations in the salinity levels of estuaries, brackishdagpand the neaoastal water zone.

The Miskitu Coast lies within the belt of northeasterly trade winds and has a humid tropical
lowland climate (Képpen climatf); temperature and relative humidity are high y@amd. The
average temperature rangebetween 24°C (76°F) in January and February and 27°C (81°F) in

May and June (Parsons 1955a; Nietschmann 1973). The wettest months are JuneamdtiJeily,
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driest are March and ApriBilwi in the RACCNreceives about 3,300 millimetes§precipitation
per year,and Bluefields in the RACCSreceives about 4,100 millimete(®arsons 195a;

Nietschmann 1973) (Figutl).
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Figure1l1: AnnualPrecipitation on the Miskitu Coast (Source: Nietschmann 1973)

The coast experiences both wetvierng and dry Yerang seasons. January and February
experience periods of intermittent rain with the onsetevdno.Vernano begins in late February
and runs through miMay. During this time, the northeast trade wistist northward andend
to becalmeralong the Miskitu Coashelping to calm wave action and coastal currentsldrch,
the driest month, the region still receives about 70 millimeters of mainthere are many days
without precipitation (Nietschmann 1973hvierno begins quicklyn late May as precipitation
increases to 200 to 300 millimeters. The northeast trade wshding southwardare strongest
during this time, and thunderstorms discourage fishing and agricultural activity (Nietschmann
1973).The heaviest rains come Jduly and slowly taper off until January. Two short relatively
drier periods, known in Miskitu agupu wita(late May to early June) armtani lupia (mid-

September to early Octobgegrrest the deluge ohvierno for a few weeksach(Nietschmann
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1973). Novenber and December are marked periods of stnamggsor frente frios northern and
northwestern winds thatgnaladvancing cold fronts. These winds help counteract and calm wave
action along parts of the Coaltis during these fronts that fishermery she fishing is the best.

During invierno, storms cause heavy outflows of freshwater and debris from rivers and
lagoons. Trash from upriver villages, dead animals, plant material, and in somewatesrees
are flushed out into the coastal fishinggnds. The torrential rains flood the coastal lowlands and
flush out saline water from the lagoons and @estdimentaden freshwater plumedong the
coast. The coast is impacted yeannd by thePanameColombian GyregFigure12); a counter
clockwise curent that occurs along the Caribbean coast of Central America from Cape Gracias a
Dios o northeastern Venezuela (Gyory, Mariano, and Rydr). This strong countaurrent pulls
and stretches the freshwater plumes to the south along thecceashga band of brackish, turbid,
anddebrid aden water that lechédalog analllk.i n Spani sh

The width of the leche belt varies throughout the year but can extend 13 to 16 km offshore and
more than 30 km during periods of exceptionally high outf(lketschmann 1973, 72). The
widening and thinning of the leche belvea major impact on the behavior of brackish and-near
coastal marine species, including jellyfish. Duringierno or tropical storms/hurricanes, when
river outflow is high, the lecheelt expandsand drivesfreshwater intolerant species out of the
brackish systemand away from the coastowever, with the onset of the dry seasover outflow
abats and allowshigher salinity water tonove closer to the coast along witeshwater itolerant
speciesJellyfish are typically captured withione or two kilometersf the coast, wil within the
influence of théeche belt (Tuapi Focus Group, December 20L& leche belplays a major role

in the distribution of jellyfish and the opermati of the jellyfish fisheryasdiscussedbelow.

t
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JELLYFISH BLOOMS
The Jellyfish Lifecycle
Jellyfish biology angellyfish fisheries and their management have been discussed in detail by
researchex and | do not recreate this work héfgai 1997;Kingsford, Pitt, and Gillander3000;
Pitt and Lucas 2014; Brot2017).However, it is importanto discuss thdifecycle dynamics of
jellyfish and their blooming behavioio understand thebservations of the Miskitu Coast

fishermen and theperationalchallengesof the Miskitu Coast jellyfish fisherand jellyfish

fisheries in general
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The jellyfish lifecycle is much more cgutex thanmostother sexally reproducing marine
animals andit is exceedinglydifficult to predict population dynamiasne year to the nexthe
jellyfish lifecycle has six stages, two of whicthe medusaand polyp stages are capable of
reproduang (Figure 13. The stagehat is eploited in jellyfish fisheriess thesexually reproducing
free-floating medusastage.During sexual reproductiorthe medusagelease male and female
ganetes into the water column tr@mbine to fornthefreefloating planula stage. A planula can
swim in the water columfor a few hours to several days before setflihg finds and settles on
a suitable substrate, it attaches and developsisgphistomand then a polyfArai 1997)

Polyps can reproduce asexuallthrough two distinct mechanismsirst, they candeploy
podocystghatsettle andorm new clone polypand eventually polyp coloniger under the right
environmental conditions, they cdevelopinto strobila and create new freevimmingephyrae
(immature medsas) via the process dftrobilation (Arai 1997; Lucas and Dawson 201%he
ephyra often grows andatures quickly into a medudawever some species' ephyhave been
found to delay maturation if food levels are low or wave action is too high (88&i)1

A single grobila can spawn severgbleyrae or can return to the polyp phase and continue to
reproduce asexually via podocysts. Polyps can live multiple years, strobilate multiple times, and
can even reduce themselves back to podocystisvironmeral conditions are bad (Arai 1997;
Kingsford, Pitt, and Gillanderg000).Perennial polyp colonies are thought to serve as important
buffers against population collapse amdthekey to someinds of blooms.Unfortunatelythere
has been little researcone in the field to confirm this.HE rush to develop jellyfish fisheries to
satisfy booming demand has outpaced the research necessary to understand their operation and to
formulatemanagement plan$o date, and the polyp beds for most individual jedlyfisherie®

includingR. esculentugrthe most popular and longest exploijetlyfish species in the worttl
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remain unknown to fisheries manageksn@sford, Pitt, and Gillander2000; Tang, Sun, and

Zhang 2013
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Figure13: Life Cycle ofS. meleagrisAdapted from Calder (1982).
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Evolution and Blooms

Phylogenetic analysis has shown that only a subset of jellyfish so@s, induding the
cannonball jellyfish.This suggestshat the behaviobenefitedthe survivaland propag#éion of
those specieand not a general adaptation acrakgellyfish (Hanmer and Dawson 2009; Lucas
and Dawson 2014). Blooms are hypothesized to benefit survivabilitprapegationin several
waysrelated toreproduction, feeding, anatedation(Arai 1997; Kingsford, Pitt, and Gillanders
2000; Hamer and Dawson 2009; Lucas and Dawson 20E43t, bloomsare thought to be an

adaptation thaincreass the likelihood ofgametefertilization during spawning, an#ingsford,
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Pitt, and Gillander$2000) suggsedthat some species only release their gametes during blooms
(Arai 1997 Kingsford, Pitt, and Gillander2000).

Next, in terms ofpredation jellyfish are voracious predators of zoapeon, and dense
bloomsof the medusasare thought to be an adajpat to physicaly exclude other predatqrs
leaving more food for the bloofiHamnerand Dawsor2009;Pitt, Budarf, Btownegt al. 2014).
Blooms mayalso protect jellyfish from predation Jellyfish predationwas long thought to be
limited to a few specialispeciesincluding the leatherluk turtle and the ocean sunfistgwever
jellyfish consunption is now known to be much more widespreadllyfish form an important
component of the diet for a range of animal€luding marine fises octopuses, crustaans,
turtles, sea birds, and penguir@atdona,de QuevedpBorrell, et al. 2012 Hays, Doyle, and
Houghton 2018} Blooms mayhelp protect individualdrom predation byproviding many
alternativeso predatorsincreasing the rate that predator satiaboaurs, andncreasing pedator

confusion (Molles 2008338-341).

The Environment, Strobilation, and Bloom Persistence

Jellyfish populations and blooms are directly relatedstimbilation (Arai 1997; Gershwin
2013).The mass strobilation of polyp colesireleasesmanyephyrainto a small areancreasing
thelikelihood thatbloomswill develop in the future (Arai 1997RAlthough little is known about
natural strobilationlaboratory experiments hagémulatedstrobilation by shocking polyps with

rapid environmental changefArai 1997). Yoy Ma, Gao,et al. (2007) found that water

13 Leather back turtles, whose mmagource of food is jellyfisthave been observed to consume 73 percent of their
body weight each day in jellyfish (Heaslip et al. 2012). There is still a very poor understanding of jellyfish role in the
food chain and the listfepecies that consume jellyfish is still increasing. In a 2017 study of the stomach contest of
107 fish species showed that 39 had consumed jellyfish, 23 of which were not previously known to consume jellyfish
(Diaz-Briz et al. 2012). It has also been fouthat some jellyfish polyps prey on the polyps of competing jellyfish
species (Tang, Sun, and Zhang 2019).
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temperature had a strong impact on the strobilatioR.oésculentumThe authors found that
strobilation would not occur below 13°C and that optimal salinity for strobilatasbetween 14
and 20parts per thousangift.), low comparedvith normal ocean salinity of 33pt. In a separate
study of R. esculentunin Liaodong Bay Lu, Liu, and Guo(1989) found a sligiy positive
correlation betweefreshwateinflow into the bayand the abundance of jellyfiskuggesting that
seasonal changes in temperature and salinity could stimulate strobiRgsearchers hypothesize
that polyps sense danger during rapid environmental changstrobilate to quickly maktheir
genetic infemation mobile to propagateto more environmentally conducive areas (Arai 1997).
Contrary to a danger response hypothes(@iron-Nava, LopezSagastegui, and Aburo
Oropeza(2015)suggestd some correlation betweenmassive bloom of cannonball jellyfisn
the Gulf of California in 2012ndsea surface temperats@nd chorophyll-a concentrationsrhe
authors argue that could have been the opportunity ggated by the abundance of food,
represented by the chlorophylconcentrationghattriggereda prolongedstrobilationevent that
created andustained the large bloom.lly&sh are voracious predators apdt a wide range of
zooplankton, picoplankton, and microplankt&itt, Budarf, Btowne, et al. 201.4They alschave
a great deal of plastigitin their biomassKitt, Budarf, Btowne, et al. 2014A jellyfish is about
96 percent water and only 0.5 percent carldnle most marine animals are ordpout75 percent
water(Pitt, Budarf, Btowne, et al. 2014This high ratio of water to carbon@l¥s jellyfishto grow
3.5 times faster than other marine organisms to take tayaf booms in food abundance or
quickly lose biomass when resources are scadtite Budarf, Btowne, et al. 2014Arai (1997)
also suggesd that the ephyra for some spegican delay maturation when environmental
conditions such as food, salinity, and wave action are not amenable, but develop and mature

quickly when they areThis ability to quickly increase biomgdsowever, is a twedged sword.
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Matched with a voraciousppetite, the rapid increase in biomassy lead to theapid depletion
of available food in an arethat canlead to a rag physical reduction in biomassaused by
starvationor secondaryerils including predation, parasitism, and dise&st, (Budarf,Btowne,

et al. 2014Giron-Nava, LopezSagéastegui, and AburOropeza2015).

Currents, Salinity, and Blooms

The Tuapi fishermemhat | knew were unaware of jellyfish evolutignpolyp colonies and
strobilation or the water's chlorophyll contenhowever,they understood keyenvironmental
conditions that impaced the blooms including currents, wave action, precipitatiomiver
dischargeand lunar cyclesuapifishermerdescribenowthe jellyfish bloomsnigratefrom north
to south Carried by the?anamaColombia Gyre currdnthey appeaearlier in the sason near the
Honduran border and steaddyifting south reachingSandy Bayfirst, then Krukira/Tuapi, and
finally Bilwi (Tuapi Focus Group, December 2018

Many jellyfish species, includintyecannotall jellyfish, are strongswimmers howeverthey
are nonethelesseavily influenced by river, tidakurface,and prevailing currents (Shanks and
Graham 1987; Arai 1997; Lucas and Dawson 20C4d)yrents interacting with bays and lagoons
or concave areasf a coastlinecan create eddies and gyres that can trap and aggregate jellyfish
creating bloomgGraham Pages, and Hamn@&001; Lucas and Dawson 2014). Widdven
surface currents and strong tigmimpingforcescan also caugellyfish aggregations) nearcoast
waters, orconversely, weak tidgiumping,heavy river outflow or bothcan pustblooms out to
sea(Graham Pages, and Hamn2001) At the mesq100 to 1000 km) or coarse (1 100 km)
scales, distributions of jellyfish are largely a resuthefse factorsLucas and Dawson 2014.ike

those along the Miskitu Coast, curr@hiven movement patternisave been documented in
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jellyfish fisheries in Mexico, theéJ.S, and China (Rudloe 1992; 1995; Lopdartinez and
AlvarezTello 2013).However, becase of a lack of research is unclear if theMiskitu Coast
bloomswereassociated with specific populations and water boolie®mposed of mebers of
various populations throughout the Caribbean basin and beyond.

Wave action hadeen shown to impache vertical swimming behaviors of jellyfistjArai
1997) Tuapi ishermemoted that jellyfish blooms tend txcurduringdry weather whemave
action is low, especially duringovember and Decemheavhen stronghortessweep down from
the north.Nortesbring dryernorthwest/offshore winds thielp calm the wave actior{Tuapi
Focus Group, December 2018h\rai (1997) highlighed that manyjellyfish species remain in
deeper waters during periods of high wave action,3imahks and Graham (1987) observed that
when bumped or tumbled, tlemannonball jellyfish turns 90 degrees and swthes other way.
Impact with debriglushed out by a storroouldresult insimilar behavior;however this has not
been studiedNeverthelessfisurface conditions are turbulenttbere is a lot of debris, jellyfish
behavior may keep them away from the surface and out of fishermen's reach

Anot her, and possibly more i mportant, factor
heavy outflow of freshwater into the neavastalwatersand the impact on salinity levels
Fishermen noted thatfter periods of high precipitationhen there is a lot of lechejany fish
firuno and disappear from neaoastwatersandjellyfish stay dee@nd do not rise to the surface
Freshwater tend® have a salinity concentration of Qupt or lower and is much less dense than
that offull seawatethathas a salinity concentration of Bpt. As a result, freshwater floats on top
of derser seawatecreating asaltwater wedge dmaloclinewhere thewo meet(Figure 14. The
halocline change's location and steeptiessighout the year and even throughout thebdgause

of tidal pumping wind speed and direction, and river outflow.
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Figure14: Generalized Halocline and Cirdation in Neafcoast Waters.

In a daily cycle high tides puskhe halocline fether into the estuary overcoming the force of
outflowing freshwateand increasing the salinity in the estuary and-ceastwaters.Low tides
reduce this pressugedlowing river water to expedaline waterlowering salinity in the estuary and
nearcoast watersThis balancing act can be exacerbated dypergodsof higher and lower river
outflow. High river outflow such asccursafter stormscan expel saltwater from astaary or
brackish waterbody and credteshwateiplumes that extend the halocline many kilometers away
from the coast. As the halook extends away from the coaseshwater itolerant species are
forced tofirund outto sea (Nietschmann 1973, 73). Cersely, periods of low river outflow can
allow these species to move closer to the coast and into estaadbsackish water bodies.

Just as strobilatiomppeargo be stimulatedy temperatureand salinity changegellyfish

behavior and survival maylss beimpacted by thesehanges.Jellyfish are osmoconformers
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meaning theyxannotregulate their internal saliniiy relation to the external environmeR@apid
changes in salinity camarm osmoconformers and havenajor impact otheir behavior Jellyfish
have been observed to aggregateund sharp haloclines where salinity concentrations change
quickly, andlaboratory ad field observations suggest theslinity plays a major role ithe
distribution and vertical and horizontal movement of jellyfisim laboratory experimentgrai
(2973) placedP. pileusijellyfish in large cylinders with varying salinity concentratiohs.the
cylinders with high salinity concentrations (>Bpt), the jellyfish actively moved to the lower
salinity levels, while theyended to move to a higher salinity level when the salinity concentrations
were decreased (~20 ppiheseresults suggest that jellyfistan seek out amenable salinity
concentrations the laboratory, but this also likely applies to jellyfisrhaviorin the wild as well.
Some species have been observed to disappear from bodies of water after heavy precipitation
and corresponding reductions in salinity. In the western Mediterranean, Goy et al. (1989) observed
from 200years of records th&. noctilucablooms correlated well with high temperatyrkigh
atmospheric pressyrandlow precipitation In Western Australia, Rippingdale and Kelly (1995)
found that populations d®?. punctataappeared to persist during dpgriodswhen salinity was
high but disappgred upon the onset of heavy rains. Similar observations were made of
qguinquecirrhain the Chesapeake Bag, auritain coastal lagoons in Taiwaand by jellyfish
fishermen ofC. helmburin IndonesigCargo and King 199@urcell, White, Nemaziet d. 1999
Lo and Chen 200&itt, Budarf, Btowne, et al. 201#lishikawa, Ohtsuka, Mujionet al. 2015).
Similar field studies in théJ.S.and Mexicoon cannonball jellyfishalso suggest reacton to
changes in salinity. Torres et al. (2017) recordedaihendance of cannonball jellyfish in a
brackish estuary/lagoon system in Tati Mexico. The authors found thgistreamn the system

where salinities were lowecannonballabundance was lower and vice versaggesting that
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salinity impacted the distribution in the system. Similar observatidree also beemade in the
Gulf of California by Sauceo et al. (2011 raeuter and Selzer (1975) studied the seasonal
migration of cannonball jellyfish out of and intike Doboy Sound in thgtate ofGeorgia.They
observed that large number of juveniles moved out of the sound and towards the sea during the
summer By early autumn, the authors recorded large numbers of mesiaenindividuals in the
nearcoastal waters, btthese jellyfish disappeared by Novieen By early March of the following
year, large maturgllyfish appeared in the neapastal waters moving back towards soeind
Althoughtheauthors do not frame it in tle®ntextof precipitation and river outflonGeorgiahas

a Koppen humid subtropal climate Cfa), and he majority of precipitation falls during the
summer and the least during the winter/early spiitiger outflows would havbeenhighestand
salinity lowestwhen the jellyfish were moving out of tls®und,while the opposite woultlave
been the casehen the jellyfish were moving back into the sound.

It is not known for certain if the above observations reflect the physical expulsion of jellyfish
from the water bodiesaused byheavy outflow currents, their intentional retreat franeas of
reduced salinitypr both However,they suggest that salinity and a shiftthe halocline impact
jellyfish distributionin an areaThese jellyfish may & being pushedway from brackish and near
coast watersr are being forces down to lowandmore saline levels dhewatercolumn keeping
them out of reach of observeBrier conditions with lower river outflows maflow the halocline
to move in closer to the coastowing the jellyfishto return to neacoastand neassurfacewaters
wherefishermen can catch themuapi fishermen noted that jellyfish blooms tend to occur with
the onset of the dry season, although the greatest catches occurred in November and December

monthsbeforethe driest months of February, March, and April.
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Thefinal physical factors that Tuapi fishermen observenhpact jellyfish behavior include
lunar cyclesTuapi fishermen observed that the blooms tended to occur during the days leading up
to and following the full moon (Tuapi Focus Group, December 2018).reason for it is poorly
understoodalthoughmany jellyfish species have been observed to make diurnal or nocturnal
vertical migration between the surface and the depths. Some suggest that this bethavesut
of an attraction or repulsion to/from igor cues providetly gravity or pressure sensqisrai
1997; Lucas and Dawson 2014)is also possible that the stronger tidal forsgsply push the

halocline closer to shoruring these periodallowing jellyfish to follow.

SUMMARY

This chapter aned to provide the reader with a cursory understanding of pitngsical
geography of the Miskitu Coast, tigeneral lifecycle of a scyphozoan jellyfisind thelimited
research that has been done to understand jellyfish bladthsugh this dissertation @es not
provide a methodology for predicting jellyfish blooms on the Miskitu Cdast¢cludedlocal
jellyfish fishermen's accounts lay a foundation for future researthat may do soReaders are
implored to remember thagllyfish blooms are caused lilge interactions between a suite of
abiotic and biotic factors that are time and plapecific(Lucas and Dawson 2014,)33lthough
bloomstend to occur during relatively predictable time periods and in relatively predictable places,
their causal factaer are still poorly understooanaking the accurate prediction of bloom size,
duration, andday-to-day location difficult. This uncertainty is a defining factor of lyish

fisheries
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CHAPTER 5: THE OPERATIONAL CONTEXT OF JELLYFISH FISHERIES
INTRODUCTION

During the Miskitu Coasiellyfish boom, jellyfish landings occurred primarily between
October and Maywith the largesharvestsreported during Novembend December in 2014
(Figure 15. Theblooms werefteninconsistentand it was difficult to predt where or when they
would occur;they could be abundant one day only to disappear or shift significantly in their
geographic distribution the next (Tuapi Focus Group, December 2017 unpredictabilitywas
also the case season to seaBetween 2012nd 2015blooms provided millions of kilograms of
product for jellyfish processarfhiowever,betweenlate 2015and early 2018the bloomswere
weak helping to precipitatéhefishery's rapid declinélfuapi Focus Group, December 201Me

blooms reboundkin late 2018, but by thert was too late for several prasors who shuttered

during the bust
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Jellyfish fisheriesvorldwide struggle with theame issues afncertainty andnter and intra
annual volatility This chapter reviews the limited literature on jellyfish fisheries and
contextualize the operational challenges experienced on the Miskitu Coast with other operations.
| begin by discussing the general operation of a jellyfish fishehych is similarworldwide. |
then discuss theommonchallenges that jellyfish fisheries face andadgistmentshatfishermen

and processommaketo account fothem

THE GENERAL OPERTION OF A JELLYFISH FISHERY

Catching and Processinglellyfish

During jellyfish bloomsfishermentypically collect jellyfish from near the ocean surfate
most fisheries, jellyfish are collected by small crews of artisanal fishermen using small lobats an
handheld dipnets, seines, or saets however, there have been instances of industrial fishing
the U.S. and Australia usinghrimp trawlers Kingsford, Pitt, and Gillander2000; Lopez
Martinez and Alvaredello 2013 Page 2015Gul, Jahangir, andchiariti 2015 Brotz 2017Ling
2017; Nitin and Ranipeta 2038Small boats and handheld d@tsare most commonrothe
Miskitu Coast

Jellyfish Processing Facilities (JPFs) take on several forms around theima@udding modern
and partially automatefhcilities like those in thdJ.S. and Mexico, permanent but rudimentary
facilities that have concrete salting basins and corrugatetdl rooves like those reported in
Malaysia, Pakistgrand on the Miskitu Coast, and ephemeral operations that use pla&p
basins and are sap seasonally like those documented in Honduras and India (Rudloe 1993;

Mohan, Rajapackiam, and Rajan 20GLil, Jahangir, and Schiar@D15; Ling 2017).
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Jellyfish pocessing methods and end produate similar regardless ofi¢ setupor target
speciesA jellyfish containsvarious body partonly someof which are consume(Figure 5).
The first step in processing jellyfish is separateheminto oral arms and bells and manually
remove any tentaclegonad, and gut materla(Rudloe 1995). For some species, such as the
cannonball jellyfish, both the bells and oral arms are processed for export, but fgrathethe
bells or oral arms are marketable (Rudloe 1%98gsford, Pitt, and Gillander2000; Hsieh,
Leong, and Rude 2001; Kitamura and Omori 2010; Lopktartinez and AlvareZdello 2013;

Gul, Jahangir, and Schiari#i015).

Canals

Muscles

Eyespot \
Tentacles 2

Oral arms with
stinging cells

Mouth

Figure16: A Diagramof Jellyfish Anatomy(Source: Creative Commaigikipedia)

Following separation, the parts are leddo large basins where they are washed to remove
mucus and debris so that the curing chemicals can better penetrate the flesh and increase the speed
of the curing process (Jones and Rudloe 1995). After cleghagarts are moved through a series
of brining basins where they are treateder several daysvith salt,alum typically potassium
alum), and in some casesda (sodium bicarbonaté)he salt draws water out of the flesh via

osmosis, the alum penetrates and binds to the jellyfish proteiirgy gtvthe desired crunchy
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texture, and the soda helps balance the pH and retard spoilage (Rudloe 1993; Jones and Rudloe
1995; Hsieh, Leong, and Rudloe 2001). After several days of curing, the jellyfish is packaged for

shipping with additional salt or bren

The Importance of Jellyfish Blooms

Dock prices for fishermen and product yields for processors are both typically low. Dock prices
reported in the literature range from $0.11 to $0.22 per kilogram for cannonball jellyfish in the
Americas between 2008 1d 2015 to a high of $0.94 per kilogramRf esculentunm China in
2005 AlvarezTello 2007 Page 2009; Dong et al. 200@ipezMartinez and Alvared ello 2013
Nitin and Ranipeta 2018Researchers estimate that 100 kilograms ofagamnonballjellyfi shcan
yield between 10 to 22 kgf finished productwhile the yield of Chinese speciescioser to 5
kilograms per 100(Rudloe 1993; Jones and Rudloe 1995; Alvarez 20@/i)h dock prices
measured in pennies aryeelds of only 5 to 22 percentvolume is he key factor to jellyfish
fishermen and processor succebg more jellyfish you can catch apdocessthe better your
chances of earning a profit.

For fishermen, slume depends on speegpeed determines how many fishing trgas be
taken in a day, rad the rate of spoilage and how much of the catch is suitable for sale. When
jellyfish come out of the watethey are plump and wedhaped, but they quickly begin to lose
water, flatten out and spoiProcessors often buy jellyfidhy standardized baslsebr by weight,
and fresh plump jellyfish weigh more and fill more baskdtsean dehydrated jellyfishwhile
spoiled jellyfish cannot be sold at époilage carmccurwithin a few hoursn subtropical and
tropical climates where jellyfish fishermen dotrhave airconditioned holds. For processors,

volume depends on the ability to buy and process large quantitielydish from fishermen
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quickly, whichallows processors to minimize downtime and maximize the operational efficiency
of the JPF (Rudloe a@nJones 1995; Alvaretello 2007).

The challenges of volume and spdeyebeen addressed in some ways through the use of
motorized boats and mobile processing stations that follow the fisheimogrever these
technological adjustments avesecondarymportance compared te natural blooming behavior
of jellyfish (Rudloe 1995). Large blooms with abundant jellyfish facilitate quicker fill times, more
frequent fishing trips, lowespoilage ratesand greater overall daily volumestering the JPHn
comparisonweak blooms mean longer search/collection times, fewer daily trips, increased fuel
usagdor motorized boa increased rates of spoilage, and ultimately reduced volumes and profit
for both processors and fishermé&mfortunately jellyfish blooms are notoriously unpredictable,
ard in the next sectign discuss general adjustments made in jellyfish fisheries to account for this

uncertainly.

THE OPERATIONAL CHALLENGES OF A JELLYFISHFISHERY

Variation in Jellyfish Bloomsand Market Prices

Processrsand fishermen have to contend with great inter, 1atnaual, and spatial variability
in jellyfish bloomsthat create a great deal of volatility ifishing conditionsand markets
(Kingsford, Pitt, and Gillander8000; NishikawaThu, Ha, et £008). Béween 1970 and 2016
the average annual chan@®AC) in the global landings of jellyfish was 52.6 percent with a
massivestandard deviation of 81 ment (FAO n.d). In comparisonglobal landings of marine
fish had an average annual change of only 3riéqré and a standard dation of 2.8 percentver

the same @riod (Figure 13. These numbers reflect the dramatic yayear swings in global
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jellyfish production, butthey hide the even more dramatic swings in local jellyfish fisheries

through data agggation
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GirornrNava, LopezSagastegui, and AburOropeza(2015) report on a massive bloom of
cannotall jellyfish in thenorthernmost exteson of Me x i Gulf@fsCalifornia known ashe
Gulf of Santa Claran 2013 thaallowed fishermen to harvest 20 thousand Wirth $3.5 million
in a few days. Anticipating similar bloomghe next year, excitetbcals rushed to invest in
infrastructure and equipmeniutthe bloom did not returmesulting in heavy losseblishikawa
Thu, Ha.et al. (2008) report that the jellyfish fishery in Haiphoviggtnam experienced aimilar
productionwhiplashbetween 2000 &h2002 In 2001 the fishery produced 1,700 MT of jellyfish
which was 325 percent higher thtrat produced i2000;however, production declined 85 percent
in 2002 AlthoughHaiphong was the most dramatic case, six communities between 1995 and 2005
repoted instancesvhere production doubled or more from the previous year, and six instances

where the foll owi n gatleast hatfNishikapa Toul Hagttali 2008, 229¢ | | by
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Wild fluctuations also occur within seasodavier AlvarezTello (2007) reports on the intra
annual variability of cannonball jellyfish blooms in 2006 and the impadisbermen’s incomes
delivering toone JPFealledPesquera México S.A. (PMSA) in Guaymas, Mexidwer 39 days
the total landings variedvildly from dayto day betweerd.7 MT and152.4 MT, fluctuations
directly related to jellyfish abundancehese vacillationbroughtdramaticchanges téishermers
incomes, rangingwildly from alow of aboutMex$20day toa high of abouMex$850day (Javier
AlvarezTello 2007, 53).

In addition to uncertainly about jellyfish bloomsppessors and fisherméavealsohadto
contendwith wild swings inmarket pricesThe PMSA JPFin Guaymagecordedprofit margins
in 2006 that vacillated between razofthin 1.9 percentand 13.5 percent depending on the
volatility of foreign market prices set by foreign jellyfish buygkssarezTello 2007, 54)Rudloe
(1993) also observed dramatic market price fluctuations in 1880s in Qingdao and Laizhou
China tied to fluctuations inljgfish blooms In 1990 and 199]ellyfish production in China was
very lowwhichled to a high market price (no figureported. In 1992, however, jellyfish harvests
boomed and the country realized a record 250 million MT of finished product. Asudt,rése
market price dropped to its lowest point ever ($0.72/kg). Production declined precipitously in 1993
and 1994and the priceeboundedo $1.99/kga price increase of 176 percent in three yd#ased

with these massive fluctuatigrfishermen andPF have had to adjust.

Common Adjustments Made by Fishermen
Jellyfish fishermen haveadeseveral adjustments to account floe uncertainty of jellyfish
blooms. The first is diversificationMost artisanal fishermeare generalistsellyfish loomsare

typically seasonako iffishermencard ¢atchand seljellyfish, they will catch something else.
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Another agustmentto thetemporal and spatial variatiom jellyfish bloomsis the competitive
mania or derby fishingJellyfish blooms are the fire Ies of marine fisheries. They ar
exceptionally easy to exploit and require limited technoldlggy bloom and bust dramatically
and unpredictably, and their low value means that fishermen need to move tons of iake to
an acceptable profifThis meanghat theentry barriersare low andfishermenare motivated to
take maximum advantage as fast as possible before the dthsappearor are fished outAn
example of this is theiaodong Bay Chinajellyfish fishery. As highlighted in Chapter 3, You,
Yongming, Caihua, et a{2016) report that, each yeawrer ten thousand boats rusha maniao
collect jellyfishas fast as they can becausedh&#e e asoné onl § | asts a few |

A similar situation hasleveloped in the Gulf of Californigllyfish fishery. AlvarezTello
explainedin a 2018email thatin the early 2000sonly a few companies had the experience to
process jellyfish, so the fishery was small and-ssgulatedbut dter 2005 Chinese entrepreneurs
increasingly became involved in the fisheffhey made deals with fishermen's associations
directly and brought in their technicians to establish and direct new JPF operhikenthe
Liaodong Baycompetition increased and nalousands of boatsish to collect jellyfishand the
seasorhas beemeducedrom a few monthso a few day¢AlvarezTello 2017/2018).

In Than Hoa, Vietnanjellyfish exportstripled between 1995 and 20(Sishikawa Thu, Ha,
et al. 2008229. About 100 boats participated in the fishar2007 extractingan estimated.8
to 1.2 million jellyfishin 40 daysThe researcherguestion the potential impact thr@movingso
many jellyfish so quickly could have on the population endker ecosystem anmegretthat there
havebeen no data collected to evaluate this despiteatiid expansion of the fisherg,point also

echoed byGul, JahangirandSchiaiti (2015) in Pakistan.
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Common Adjustments Made by JPFs

Processors have also hadrtake several adjustments to accounttieuncertainty of jellyfish
blooms.JPFs a desgned to process jellyfish, and tligsproblematic if jellyfish processing is not
profitable because omarketor biological fluctuationsThe literature suggesthat JPFs have
adjusted taemporal variation in threevays. First, like fishermen,they divesify the kinds of
species they can process to spread their risk over a variety of species and markets. In Mexico,
because ofhe sporadic and ephemeral nature of jellyfish in the Gulf of California, notie of
JPFs in the Guyamas region focus specifycafi jellyfish but also process other speciesval
(Alvarez 2007, 50). Ling (2017) and Nishikaw@hu, Ha, et al (2008) report similar
diversification strategiesn JPFs in Malaysia and Vietnam. Nishikawidhu, Ha,et al. (2008)
observed that a JPF ithan Hoa, Vietham processed jellyfish between March and May but then
switched to processing fish and shrimp caught by the same fishermen. Ling (2017) observed the
same in a JPF in Kampung Sampat, Malaysia.

Secondsomejellyfish processorsinimize theirupfront investment to reduce their exposure
to bust seasons. One waynnimize investmenis by usingephemeral and lowostJPFs that
are cheap to build and maintain. Nitin and Ranipeta (2018) and Aguilar (2015) repert low
investment ephemeral operatoonn Machilipatam, India, and in Kaukira, Honduras. In
Machilipatam, the JPFs were nothingre than opeair bamboo or stickramescovered with
tarpsthat were set up seasonally omear the beacl&imilar JPFs in Honduras are stick and tarp
structureswith plastic basins that alwiilt on the beachRjgure 18) These sucturescost little to

build and maintaimnd can be easily closed or abandoned if business conditions decline.
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Figure18: A RudimentaryJPFnear Kaukira, @acias a Dios, Hondurakstead of concet e basi ns, buil de
and a metal roof, this JPF uses plabising a | ow grade O6sti ck& -fiprisamobe , and a te

designed to last long, but it is cheap to build for a processor codoeitiereducing their upfront investment and
risk. (Source: Author, 2014)

Thethird buffer against tempal variability is the durability of cured jellyfisiProperly cured
jellyfish can be stored for up to two yeaamdlonger, if refrigerated (Rudloeral Jones 1995).
Although one to tweyearold jellyfish are not as desirablén Chinesemarkes as sameyear
jellyfish, Rudloe (1993) observed that jellyfish dealers used this long shelf life to stockpile jellyfish
during boom years when pregerdow sothat they would havaproduct to sell in the bust years
whenprices were high.

Finally, in addition to temporal fluctuations in production and market prices, processors have
also had to adjust tihe spatial variation of jellyfish bloomslellyfish bloons tend to be patchy
and unpredictable. They will appear in an area one day, only to move significantly or disappear
entirely the nextKingsford, Pitt, and Gillander2000). Jellyfish fisheries have had to account for
this dynami¢ and the main adjustmemippears to be the spatial disbursement of JPFs along

coastlines and migratory lab&revailing currents carry jellyfish and jellyfish blospand in areas
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where they are not aggregated by eddies and gyres, a bloom can move many kilometers from day
to-day. In these areas, processors need to follow the blooms if they want to maxaihyash
collection Rudloe (1995) observed the migratory nature of the jellyfish fishermen and laborers in
Laizhou, China,
AMany of the [ processoor¥gnti Asea,roa@fromdgne fr om t h
south coast of China. Their families, who made up a small army of processors
followed the movements, migrations, and growth cycles of the jellyfish. Jellyfish
wasnot a byproduct of anot hytargetfspesidsi ng oper :
They followed the movements and migrations of the Riwpilema esculenta
jell yfish along the coasté when the seasol

processors [moved on] (Rudloe 1995, 4).

Rudloe implieghat the jellyfish were mergltransiting through the Laizhou and Yanti areas
along with the processors. Laizhou is one of many processing stations along the coast that spring
to life annually when the jellyfish pass through (Rudloe 18889, Liu, and Keesing 2018By
gpatially digributing processing stations along the cptjellyfish processors coulelxploitthe
blooms as they mode Similar seasonal movements of jellyfish and spatial distributions of JPFs
havealsobeen documented in Vietham, Pakistan, and Mexico (Nishikatua, Ha,et al. 2008;

LopezMartinez and AlvareZ ello 2013;Gul, Jahangir, and Schiar2015).
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SUMMARY

In this chapter, ldetailed theoperationalcontext for the Miskitu Coagellyfish fishery. |
reviewedthegeneral methods used to procesyiish, thecommonoperational challengdacing
jellyfish fisheries andthecommon adjustments made by processors and fishermen to account for
them.In general, ¢llyfish is a low valueand delicate produthat requires speed and volurbeth
fishermen ad processors are required to move great quantities of jellyfish to make money and
thus rely on the occurrence of large and persigadhffish blooms to do soUnfortunately,
regardless of location, target species, or setup, jellyfish procesgbfistermenaround the world
regularlyface dramatiwolatility in both jellyfish blooms and markets. In resparishermen and
processors have had to adjust their operations to protect themgetheding diversifying the
kind of species they catch/procegarticipating in6 ma nor @etby fishing, limiting upfront
investment in JPFgeographically dispersing JPFs, anddigckpiling cured jellyfishn good
years to sell in bad yeandlost of these adjustmenigere also made on the Miskitu Coast will

detailed belown Chapter 6
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CHAPTER 6: THE MISKITU COAST JELLYFISH FISHERY
INTRODUCTION

In this chapterl present the results of my reseaochthe Miskitu Coastl begin byproviding
a general overview of my main study community, Tuapi, includingottation, a brief history
community demographicgnd itscommunal governance structure awbnomy. Next, Hiscuss
the development of the jellyfish fishempcluding the motivatios of the firstprocessor orthe
coast and the motivations ofNPESCAto promotethef i sher yos Identmael bg p ment
providingabroadoverview of theboomandbustbetween 2013 and 20livicluding a timeline of
JPF openings and closimgnd a yeaiby-year accounting of jellyfish exportafter this review |
look at thefishery's operatioandr e s i e@xpariénsed.discuss the development of the fishery,
the operational dynamics of the JPFs in the Tuapi area, the relat®bstween the JPFs and the
community, andl discusspossible reasons for their ultimate demiBally, | contrast the
experiences of Tuapi with those of three other communities to pratdierroundedoverview

of the fishery on theaastand to demonstrate why some JPFs did better than others

THE COMMUNITY OF TUAPI
Location and History
The @ommunity of Tuapi is located approximately K northeast from thRACCN capital of
Bilwi, in themunicipioof Puerto Cabezaandin the indigenous territorial jurisdiction dlawira
Tasbaika(called simplyTawirabelow;see Figure5 and 28. The peset-day settlemernf Tuapi
radiates around a central core area that includes the school, Moravian Church, baseball stadium
and the cemetery (Figut®). The community is bordered by the Tuapi River on the south and

west, the Caribbean Sea to the east,aq&h pine savanna to the north.
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Figure19: A map of the ommunity of Tuaprwrth structures landmarksyers, androads. (Source Author 2017)

Tuapilikely predaesthe colonial periogh some fom, andit was the site of thérst Moravian
missionon the coast i1886(Taylor-Wittly 2007, Everindhamand Taylor 200P Between 1925
and 1929, beforBilwi rose to regional prominence, the community hosted the haedggiof the

Moravian Church oNicaragua (Everingamand Taylor2009).During this periogthecommunity
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was the commercial and transportation Habthe region The MoravianChurch operated a
commissary where parishionersrh Tuapi and surrounding communities could purchase goods
imported from tle U.S. (Taylor 2007,44). With the rise of lumber and banana productiothe
region, Bilwi gained political and economic pew In 1929 the Moravian Church moved its
headquarterstBilwi,and Tuapi 6s I mportance faded

Today, the regional importance diuapi ismuch diminshed There is still an active Moravian
congregationand smaller Catholic and Severttlay Adventist cogregations, buthe only
buying/selling opportunities these days are a few gmudlerias(convenience stores) aadopios
(fish buyers) run out of pratehomes. Individualdooking to buy or sell goanowtravel to the
markets inBilwi. The communitydoes have a bus that runs four time per week, lsiaisono
longer a tansportation hubPersons traveling to and from coastal communitiethe norh now
bypasghe communityandtraveldirectly by panga to/fronBilwi, or theytravd to Krukira by bus

andthenby pangdrom there.

Community Demographics

The household surveffom my researchrecorced 128 dwellings (106 occupiednd 658
persong28 percentadult male29 percentadultfemale and 44 percent minors <18 yeald). All
individuals documentegdexceptfor two Mestizos identified ethnically as Miskitu. Sixty-seven
percent reported being married or in a comstam relationship, while 26 percent were single,
five percent were widowed, and goercent declingto respond. The average person fidyears
of education (8ears forfemales and7.8 for males). The mean number of persons per household
was 5.5. iecommunity populationvas very young, with almost halfof the population younger

than D years (Figure 20 The age distributiomuickly declines as individuals reach adulthood
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because many choose to purbe&erwork and educatica opportunitiesoutside the community
Taylor (2007, 4D Many familiesin Tuapihave members living iBilwi, Bluefields, Managua,

andin theU.S.and other Latin American and Caribbean countries (Taylor 2007).

General Population Distribution by Age Group
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Figure20: PopulationPyramid forTuapi (Source: Author, Tuapi househddrvey, 2017)

Communal Government

The communal government of Tuapke other Miskitu communities, includes Board of
Directors(juntadirectiva) aCouncil d Elders(consejo deancianog, anda CommunalAssembly
(asemblea omuna). The juntadirectivais composed athe sindico andwihta(s) who are elected
by the Communahssembly (Larson and Soto 201Zhe $ndicois theexecutivethathandles the
business of the communjtyncluding negotiating and admisiering contracts for the sale of
natural resurces soliciting development projects, and ensuring the protection, conservation, and
sustainable use of the ¢ ommuasontayl®sto 2012;rLarson or y

and LewisMendoza 2012)
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Wihtas serve agustices of the peace and aresponsible for litigating disputes within the
community according to traditional custariitie Council of Elders is a group of elders chosen by
the wihtas to advise them and help them settle conflicts and dole out punishment. In Tuapi and
other communitis, board positions are pdmne appointments. In the case of Tuapi, officials
receive a small stipend for their service, but the officials also maintained their primary
employment. For example, the 2017/2018 Tuapi sindico, Fabio Richinal, was dtsmtisehool
director. In addition tothewihta and sindicoJuapi also has a Communityo@rdinator whose job
is to coordinate the community with higher government initiatiféss positionis decidedly
partisan and & of April 2018,it washeld by the mogbrominentSandinista in the community

The Communal Assembig thehighestauthorityin the communal governmesitructure and
it includes alladult members of the community. The assenbbonvened to debate, approwoe
decline potential projects ortteer proposed actiondy the junta directivaTraditionally, the
communal assembly was calledatsession to choose tiendicos and wiht& As wasthe custom,
the candidates would debate each other and address questibnsencerns from the assembly
before avoice votewould choose the winnekLike many communitighowever, national politics
have permeated to the communal government level. In Tmaptidentify either with the national
Sandinista party or with thregionalindigenousorganizationy ATAMA. Althoughtraditionalists
and YATAMA sympathizersupport election viaocal consensyghe Sandinistas control the
regional and territorial governments and have increasingly pushed for the use obabotet
voting. As in other parts of the counttpis has led to instances of conflict and accusations of
election riggingandinstances otlueling governmestwhere Sandinista andATAMA factions

elect their own leaderfor now Tuapi has not had to deal with dueling governmmeht the time
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of this research, the sindico was a Sandinista, and the wihta and his council of elders were

YATAMA supportes, however, the potential fduture conflict still exists.

The Tuapi Economy

Tuapi residents take part in subsistence and-easfing activitiesand thé& economy is based
primarily on agricultue andfishing. The soils in Tuapi are acidic and saline, so agriculture is
limited. However, about twahirds of householdseported keeping plantation of cgsavataro,
andbr plantain,andnearly allhadacces to fruit trees, such as coconut and mahgthubiquitous
in the communityMany householslalso keep dooryard gardewsere residents grow herbs and
other fruits and vegetables such as tomato, nance, peppepsjidage(peach palm fruit). Two
thirds of households raesl domestic animals sticas pigs and chickens for meat/eggs and cash
sale Only ten percent reportemlvning cattle.

Fishing, however, is the main economic activity anctassidered to be the bedrock of
communal subsistence atie casheconony (Taylor 2007). Threguarters othe 11%households
surveyedreportedfishing for subsistencecashsale or both The community reliehieavily on
market goods addition to subsistence producdmost twathirds of respondent househoktsd
that they purchased the oty of their food from a market~rom my observationof Tuapi
residents' dies, mosthouseholds regularly consume rice, beans, vegetable oil, sugar,, coffee
powdered juice mix, and wheat flour, albnlocal products imported fro other areas of
Nicaraguaor abroad

In terms offishing, the slowest time is #te height ofnviernoin June and July whentense
storms and heavy rain restrict fishermen to shore (Nietschmann 1973jpefibd of highest

production, according to Tpafishermen, occurs iNovember and DecembgFable3). During
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these monthsn one nighta fishernan can catch 90kgf fish in theirtrasmallos(gill nets), worth
~C7,000 or $230 (~C77/kg) (Tuapi Focus Group, December 2@the daysduring my
fieldwork, whenthe shrimp were running was not hard for ahinchorro(smallfishing netjteam
to pull in 10 to 20kgf shrimpthatsel for about C260/kgn Bilwi; resulting inearningf C2400

to C6,000 injusta few hours.

Product/Month J F | M A M J J | A S |O |N D
Sea Food Products
Scale Fish

Crab

Surf Clams
Shrimp

Lobster

Sea Cucumber
Conch

Jellyfish I I I I

Fruit or Ag. Products
Mango

Nance+
Icaco(Cocoplum)
Beach Grape
Lemon+

Coconut

Cashew+

Orange and Grapefruit+
Cassava+

Table3: Annual g/cle ofcommodity poduction in Tug@i. Sources: Taylor 200uthob s par ti ci pant obse
INPESCA recordg¢+ = productionseverelyreducedoy Hurricane Felix in 2007

Tuapi dos have several other sources of economic activityludinga water treatment plant
operated by the Nicaragn Water ad Sewer CompanfEmpresa Nicaragliense de Acueductos y
Alcantarillados Sanatdios: ENACA thatsuppliesBilwi with freshwater The plant employs
several Tuapi residentsand is the singldargest sourceof community income(about C
30,000/month Accordingto 2017/2018 sindigd=abio Richinal, his pagthej unt a di r ect i
stipends for community projectsandto help the communjt 6sgk and elderlf{Richinal 2017).
A small aggregate/concrete block business pésadically employsndividuak to dig aggregate

from the Tuapi Rivethat is usedo make concrete blocks faalein Tuapi andBilwi. The



139

community also has two tourism centers on the Tuapi Ribeenearbysite calledBrakira, where
drinking, entertainment, arrdzer-swimming aresnjoyedmostly on weekersland holidays

The household survey asked household membadetdify their profesion (Tabled). This
wasa difficult taskfor manybecause they didot have ongor they ha multiple. Onequarter of
respondergreported beingan ama decasa(housewife). These individuatoncentrate o their
homebs domeshict uedcmmgompoki ng, cl eaning,. and
Still, somealso participate itommercial activities such as processing aglting seafoa and

agricultural products.

Profession Number of Percentof
Respondents Respondents

Domestic 96 26
Fishing 81 22
Student 58 16
Chambero 38 10
Professional 34 9
Retired 28 8
Trades/ Services 19 5
Sales 10 3
Agriculture 4 1
Mining 2 1

Table4: Seltidentified Rofessions of Tuapi Residents Kynd.

Approximately oneguarter of responénts identified exclusively as fishermen. These
individuals may fishdcally with their own equipmentyith family/friendswith equipmnent, orthey
may work avuzogdivers)or nacerogtrap fisrermer) catching lobsters, conch, and sea cucumber
in the Miskitu Keys. Sixteen percentf respondentsdentified as students either secondary
school or collegeMany ofthese individuals still partipated heavily in the household economy.
Except forthe collegesthe secondary school only holds classes in the afternoons, leaving the

morning open for the students to help around the house. Forctgdsing and laundrgredone
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and food is prepareid the morning before school and the day's hHeéat boys, this is also when
plantation work is done, wood is chopped, or fishing nets are pulled.

Nine percentof respamdentsreported being in a professional pasit defined broadly to
includeteachers,chool administratorgjurseswater treatment plam¢chnicians, and government
officials that receive @ established salarfpr their work. Eight percent reported beingired.
These individuals werdifficult to define as som@reviouslyworked for companies and now
receive montly retirementstipend from the governmenin contrastpthess rely ontheworking
family, subsistence activitiesr bothfor their needs.

The remainindl5 percentof respondentgither reported working in the trades and s=si
such as carpentry, masonry, and clothing/shoe repeported beinghamberosA chambero is
a hired hand or unskilled laborer who is temporarily hired to work on aghrogeit a construction
project, cutting weedsor chasing down loose cattiklthough some respondenteli-identified
specifically as chamberpalmost90 percent of the adult populaticsf Tuapi operatesn the
informal economydefined by projects and seasonsdtresidens chambathroughout the year

because a$easonal downtusnn their professions or to supplement ti@tomes.

THE ORIGINS OF THE MISKITU COAST JELLYFISH FISHERY
The First JPF: Moon Group International and the Community of Tuapi
The first JPRvas builton the Miskitu Coastin 2008 by Pesquera Bilwi S.A. (PBSA) the
community of Tuapi. PBSA was a subsidiary of Moon Group International, a kfeaitan

multi-national firm based in Sonora, Mexico (Ubieta 2008yarezTello 2017/2018§*

14 Established in 1991, Moon operates several processing plants in Mexico and Central America and has satellite
offices in Los Angeles and Qingdadhina. In Mexico they operate under the name Pesquera México S.A. (PMSA).
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According to former Moon biologist and PBSA manager, Javier Alv@isiio, Moon began
processing cannonball jellyfish from the Gulf of California in 2001 after learning of the market
from a Malaysian jellyfish processor in the Mexican state of Tabasco (AlVatkez2017/2018.
Officials from the Malaysian firm were vacationing®onora and noticed that cannonball jellyfish
were much more abundant theamd hey subsequently contracted with Moon and became their
first customes. Over the next few yeardloon experimented with valuegdded products and
expanded their clientele taipers in Korea, Japan, and Ch{#dvarezTello 2017/2018)
By 2005, however, the Gulf of California fishery was dominated by Chinese buyers who were
only interested in minimally processed jellyfisdnd fishing pressure was quickly increasing.
AlvarezTello recounted the changes he witnessed in the fishery during his time with Moon,
Al ni,twe expotted [jellyfish] to Malaysia, Korea, and Japan, but from 2005
everything was marketed with a mandatory clause to China. While in the first years
we tried todevelop products with added value [ready to eat], from 2005 the process
began to be shortened until it was restricted to four days (from 20 days) and there
was no attempt to develop products of ad
drastically. Initially, fewcompanies had the experience to process jellyfish, so the
fishing was seir egul at edé Subsequentl vy, Chinese e
with fishermen's associations directly and brought in their own technicians to
direct the processing. The result was thausands of boats went fishjreapd the
fishing season was r educ edn20l7 tbetishang f ew mont
season here in Guaymi®onora]l ast ed one da(flNareTells, 000 t on s

20172018
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Moon beganlooking to expand itgellyfish opeations ino Central American 2007 dueto
increasing competition and a pollyfish season in the Gulf of Californi@AlvarezTello
20182017). Moon first sent a team to explorehie Department of Gracias a DimsHonduras
however,the teamguickly determined that there were too many logistical challengeliding
transportation costs, distance from suppliers, and too many processors already in Graeaisesa
a Dios is not connected to the greater Honduran road network, and supplies hatelicebed
via cargo ship or plane.

In 2008 the teamshifted their explorationio Nicaragua AlvarezTello 2018/201). Moon
approached INPESCA in early 2008 about developing a jellyfish fishery on the Miskitu Coast.
With INPESCA officials, a team from Moosampled jellyfishn the RACCN to determine if the
jell yfish popul ati on Despitelmhny hgstical chdlemgesp the g o a |
transportation network and infrastructure were bettanthose inHonduras and therevas no
competition from othefirms. Moon decided to proceed aridrmed PBSA as a locaubsidiary.

With the help of INPESCAthey decided to build a JPF in TugpivarezTello 2018/201Y.

Under Law 445 PBSA had to secureonsent from the communal assembly of Tuapi to
construct theJPF. On March 2, 2008, PBSA officials and technical advisors from INPESCA and
SERENA traveled to Tuapi to present the project. At first, many residents were perplexed and
skepticaj there was no historgf jellyfish exploitationon the coasand many woneéred why
anyone would want to eat a jellyfish (Tuapi Focus Group, December 2017). Some elders, who
remembered pastoomandbustprojects, were skeptical and concerned about the impaats
jellyfish exploitationmight have on other fisheries and the eowment(Tuapi Focus Group,
December 2017)Jnfortunately the INPESCA and SERENA advisarsuld do littleto assuage

these concerns as they also lacked knowledge of jellgiisbessingfisheries and markets
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(INPESCA 2016; Tuapi Focus Group, Decembet )0 Despite this, the project was approved
and the JPF was constructed later in the.year

Productionin the Tuapi JPFegan in September &008 and lasted about two months.
Production was good and at tismexceeded th#PF s ¢ a Ippweaver, tMgon shudown PBSA
and abandoned the JPF shortly after 2@@téhg improved production in the Gulf of California,
higherthan expectedogistical costs, and lowehan anticipaed product quality(Ubieta 2008
Brotz, Schiariti, LopeaMartinez, et al. 20%16Alvarez-Tello 2018/201). PBSA only exported
about 57 MT of jellyfish(Brotz, Schiariti, LopeaMartinez, et al. 2006 Althoughimperceptible
compared witlglobal production that year of 443 thousand MT, PBSA established a precedent for
jellyfish processing orheMiskitu Coast in the minds of the local population, INPESCA officials,
and other jellyfish processors (FAO id.Ubieta 2008; INPESCA 2011AlvarezTello

2018/2017.

| NPESCAG6s Mandate and the Jellyfish Fishery
The Miskitu Coast jellyfish fishery devabed during a particularly tumultuous period the

coast and for INPESCAhe economies of the littoral communities of the Miskitu Coast depend

chiefly on artisanal fishingespecially those that are distant frgrolitical-economic centers

(INPESCA 2008;Henriquez and Websté&01Q MendozalLewis, Davis, andNarvaez2012;

Gonzalez, Jackspand Zapata 204dT he coast accounts for 59 per

fishermenand fishing income supports nearly ttvords of coastal households (INPESCAO80

2011).In 2016, 95 percent of the scalksh and 59 percent of the lobster caught on the coast were

caught by artisanal fishermen (INPESCA 2008, 2011, B0I®espite the importance of the work,
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artisanal fishing hatargely beenignored by the govement and excluded from development
efforts infavor of industrial fishing (INPESCA 2008; Gonzélez 2018).

Artisanal fishermen operate on extremely tight margins and often struggle to cover operating
and living expenses for themselves and their familiesy Work with no social security, medical
coverage, or pension, and each time they gptloerte is no guarantee that they will catch enough
to cover their costs (INPESCA 2008; Henriquez and Webster 2010; Gqrizddkzon, and Zapata
2014). Constant overploitation, poor infrastructure, and a six percent annual devaluation of the
Cordoba have meant that fishermen and their families shoekingincomes and increasing
expensegach yeafNietschmann 1997; Henriquez and Webster 2@dhzalez, Jackson and
Zapata 2014Stevens, Frank, and Kran2015)°

The alreadypoor situationof artisanal fishermewas exacerbated iBeptembe2007when
Hurricane Felix a monster Categorp storm, slammed into the coa3the storm buffetedhe
region north oBilwi with 250 km/hour winds and storm surgeserfive meters causing massive
destruction to ecosystems and the lives of over 200 thoyssople(World Bank 2008). Of the
119 households$ surveyed in Tuapi, only about ofith of their homes existedefore the
hurricane and he fruit orchards that Taylor (2007) reported as making up abotguareer of the
communi tyds e c o msaheavily damageddldng thie coast35@ boats and 48
thousand units of fishing equipment were |ai#aling a heavy blowo artisanafishermen and

their families(World Bank 200).

15 Between 2007 and the end of the jellyfish boom in 2015, the consumer price index in Nicaragua, based on a set of
53 basic goodscélled thecanasta basich like oil, corn flour, ice and beans, has increased by 59 percent (Banco
Central de Nicaragua n.d.). Over the same period, the change in Caribbean coast fisheries export value by unit ($/Ib)
only increased by 7.5 percent (INPESCA 2016). Fishermen have had to absorb mosvsd thimugh austerity and
increased effort; over the same perieehfood exports by weight increased 77 percent (Henriquez and Webster 2010;
Gonzalez, Jackspand Zapata 201 4tevens, Frank, and Kramer 2018§PESCA 2016).
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Considering thesdisastrougonditions, the importane# artisanafishingto the nationaand
local economiedNPESCA was tasked with developing new opportunities for artisanal fishermen.
In theirJuly2008 Strategy for Sustainable Development of Artisanal Fisheries, Food Security, and
Poverty Reduction of Related Families: 200@BL5 Estrategia para el Desarrollo sostenible de
la Pesca Artesanal, La Seguridad Alimentaria y la Reduccion d@olaeza de las Familias
Viculadas: 2008015, INPESCA pledged to take a more active role with artisanal fishing
including the identification and development of commercially viable species not yet exploited
(INPESCA 2008, 11, 30; Gonzalez 2018).

INPESCA was also under pressyi the timeto phase out the practice of lobster diving. As
highlighted in Chapter,dobsters have beensanificantpart of the coastal economy for several
decadessStill, because ofhronic overexploitatioand increased use s¢uba equipmerat greater
and greatedepths there has been an epidemic of decompression related deaths and injuries and
increased political pressure to halt diving (Farrell 2010; Wolff 2012; Alvarez 2017). After the
passage of Law 613 in 2008 and tigmsg of OSP02-2009 in 2009, INPESCA was tasked with
developing alternatives for divers, their employers, and support workers (Asamblea Nacional de
Nicaragua 2008)INPESCA saw Moorinternational/PBSAas an opportunity to develop a new
fishery for lobstedivers and artisanal fishermdbduring the boom, 100 percent of jellyfisdmided
was by artisanal fishermgiNPESCA 2015).

After the PBSA failure, no jellyfish asexported between®8 and 2012 (INPESCA 2008,
2014). Nevertheless, INPESCA was stilleénested in the fishery as part of its broader development
strategy for the coast and its efforts to phastlobster diving. One of the first mentions of
jellyfish processing in INPESCA policy came tine 2011 Technical and Occupational Labor

ReconversiofPlan forLobster DivergPlan de Reconversion Laboral Tecnica y Ocupacional para
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los Pescadores que Utilizan la Tecnica del Buceo en la Pesca de LgngeStBSCA 2011).
Despite thenactivity of the fishery in 2011, INPESCA specifically identified jéijn processing
as one of several viable alternaser lobster divers and their support workers and proposed to

promote the development of the fishamthe following yeargINPESCA 2011).

The Boomrand-Bust

At the same time that INPESCA was lookingptomote the defunct jellyfish fishery, the Gulf
of California fisheryin Mexicoexperiencednother downturn similar to 2007. In 2012, the fishery
in the upperGulf of California nearthe community of El Golfo de Santa Clara experienced a
massive bloomfoccannonball jellyfish that allowed fishermen to land 20 thousand MT worth $3.5
million (Girobn-Nava, LépezSagastegui, and AburOropeze2015). In 2013, howevethe failure
of the blooms serihe fishery into economic turmoiG{rén-Nava, LopezSagasteguand Aburte
Oropeza2015).Althoughit is unclear how active or influential the INPESCA promotion was, or
what role the 2013 bust in tlwpperGulf of California had, jellyfish production reemerged on the
Miskitu Coast in 2013 and expanded quickly.

Between 2013 and 2012,661MT of jellyfish were exportedand nine additional JPFs vee
built on the Miskitu Coast (Figure 21in 2013, 519 MT worth $392 thousand were expoéd
percent hi g hpsductionhin2008 PNBPESTA 280)L4The Tuapi plat was reopened
and expanded, and a new JPF was built south of the communitifeatalled Poza Verddwo

additional JPFs were also built in the communities of Haulover and El Bluff in the RACCS.
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Figure21: A Map of JPFs orthe Miskitu Coast. ConfirmedPFswere directly observedr confirmed to exist ttough
secondary documentatiodnconfirmed JPFsverereported to exist by local informants but have not been visited
confirmedby secondary documentatidi$ource: Authof017)

The peak of the jellyfish boom occurred in 2014. Jellyfish exgbaisyearnncreased another
164 percent to 1,370 MT worth $1.15 millicover half of the jellyfish exportedetween2013
and2017was exportedhis year(INPESCA 2015, 2018). Two alditional JPFs were built, one in

Bilwi and one in the community of Bismuna near the Honduran haddrby 2015 sixlifferent

processors were exporting jellyfish (INPESCA 2018)Tuap, residents recounted that the JPFs
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operated?4 hours a day at sonp®ints,and boats we lined up a kilometer or moown the
river waiting to offload(Tuapi Focus Group, December 20Fahrenbruch 2018) That year,
jel 1l yfish was highlighted on, adthefisherguasexplicityf | NPE
laudedd or t he Al arge numbers of direct and 1 ndire
and for Ahelping to diversify Hdweverntiretautrmons 6 s f i
of the reportalsocautioned thathe fishery was unpredictable amdone to fluctuation based on
broader environmental factors (INPESCA 201bhis became painfullpbvious in2015when the
jellyfish fishery began to bust.

In 2015, eportsplunged57 percent to SBMT worth $495 thousand, atldPESCA officials
voiced conerns about théishety $viability as an alternative for artisanal fisherntsctause of
its high level ofunpredictability (INPESCA 2016 Nevertheless, four additional JPFs were built
on the coasthat year A third JPF was built just south of Tuapi a¢ tmouth of the Rio Ruk Ruk,
anotherwas built in the community of Krukira north of TuapndJPFs were reportedly built in
Awastara near Sandy Bay andtire RACCScommunity ofMonkey Point. These were the last
JPFs to be constructed on the coast as b820

The jellyfish fishery continued to unravafter 2015. In 201,6exports fell another 70 percent
to 175 MT worth $105 thousand. 2017, exports fell toonly 14 MT wortha mere$7 thousand,
and jellyfish was no longer listed as a staaldne fishery in the INPESCA annual report
(INPESCA 2018; INPESCA 2019). By early2018, many of the JPFs were abandoned or had
diversified into other product lines such as sdéalle, conch, sea cucumber, and fish byproducts.
Late 2018 did see a rebound in jellyfish protion with expors growing t0292 MT worth $174
thousanghowever, by this timghe bust had shaken aubstprocessorsand only one&eompany

wasstill exporting jellyfish(INPESCA 2020).
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Despite the hype surroundi asgueverisignifitantgayes r y 0 s
in the Miskitu Coast economy. At its peak in 2014, it only accounted for about 1.3 percent of the
regi on 0 sxposteby vabugind2013 and 2015t was closer td.5 percentand between
2016 and2018,it represented.15 percent or les§iINPESCA 2018; INPESCA 2019). In
comparison, the primary export product, lobster, accountdthfbro twothirdsof seafood export
value during the same period (INPES@A1%; INPESCA 2019bINPESCA 202)'°. However,
the impacts in té individual communitiesvere more notable, and in the following sectjons

zoontin and examine the operation and gowarce of fishery at this level.

THE JELLYFISH FISHERYIN TUAPI

New Processors and Community Participation
After PBSA failed of in 2008, jellyfish processingstoppedin Tuapi for aboutfive years;
however,in 2013 new processors began arrivinighe firstprocessoto arrive wascalled Jiang

SeafoodThe origins of Jiang and how theyeknabout Tuapi are unknown, and yte®o not appear

in the INPESCA reputs from this time (INPESCA 20)4Nevertheless, wt h t he commun

approva) Jiang reopenedé TuapiJPFandexpandedt by aout 1,250 sq. mete(§igure 22.

J i a n g 0was sheriivedrhewever, agthe Tuapi JPRndthose in Hawver and El Bluffvere
assumediy a new company, Mariscos Central y America del Sur S.A. (MCASSA), in 2014.
Accordingto the MCASSA Facebook page and ndefunct website, the firm, like PBSA, was
local subsidiarybased inBilwi but connected tanternatonal offices in southern China and

California andchadotheroperationsn Honduras, Costa Rica, and Mexico (MCASSA n.d.).

16 INPESCA record do not usethe termiiMiskitu Coast) but instead use the teriiCosta Caribé (€ aribbean
Coast.

(
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Figure22: The Tuapi JPF in Early November, 2017 (Author 2043et fromGoogle Earth.

In addition tothe activities ofJiangand MCASSA in the Tuapi JP& new700 sq. metedPF
was builtin late2013south of the community atsite call Poza Veml(Figure 23) Theprocessar
Golden Island International S.AG(SSA), was alocal subsidiary of Golden Islanihternational
LLC of Darien, GeorgidU.S.) which was started in 2002 by an experienced jellyfish master from
Taiwan (Golden Island International n.dr). an interview witha former managerof the Poza
Verde JPF in March 2018\e explained that GlISAhad becomeaware, though its business
networks, of the developing jellyfish fisheries in Mexico and Central America and decided, like
Moon, to expad their operationsThey first started in Mexico, buhey quickly moved on to
Nicaragua and Honduras becausé&@avy competitionAccording to the managehey located
the JPF in Tuapi to be close to the infrastructurgileéi , and because the population was already
familiar with JPF operations from their earlier work with PBSA and Jiémdact, ro other
comnunity developed the competency with JPF operatibasTuapidid, and during the boom

the community beame a source of trainers for several JPFs along the coast.
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Figure23: The Poz Verde JPF in arch, 201. (SeuAuthor,ZOlB;inset fromGoogle Eart2019)

In thehouseholdsurveyconducted in Tuapi iDecember 201,7dmost 82 percent offuapi
householdseportedhatat least one membbaadparticipatel in the jellyfish fishery at somgoint
during its operatio; a totalof 186 individuals or 28 percent of all individuals recorded by the
survey(Tableb). About 55 percenif the participants were male adlpercent were female. The
participants' ageranged from 15 to 74 with averageof 32 years lower than thegeneraladult
population surveyed whictvas38.5 yeargFigure 21). The participant populatiowas younger
becausdhe work wasphysically demandingand may older residents clsenot to participate
Also, many minors participated. Abol8.3 percent of the p&ipantswereless than 18 years of
age(Tuapi Focus Group, December 2017). There was no difference in years of education (7.9
years) orestimatedncome athe survey timebetweerthe participant populatin and the general

surveypopulation.
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Distribution of General and Worker Population by
Age Group
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Figure 24: General Bpulation andlellyfish Fishery Participants by Ager@up (Source: AuthorTuapi household
survey, 201Y.

The jellyfish fisheryin Tuapiwas extremely gendered in terms of participatiime average
jellyfish fishermen age was 34 yearsind all were male. In Tuapi and other Miskitu communities,
fishing is consideretne n 6 s wor k excl usi vel y ( NiBedawsafh mann
long-held superstitions, woménsole in fishing focusesprimarily on the home processiog the
d ay 0 s, indudihgaheprocessing of fishshrimp crabs and other seafoodlany women in
the JPFs reprised this processor.réllenost 93 percerf separatorgthe workergesponsible for
theinitial processing andleaningof the jellyfish) were womenwhile the remaining positions,
minus one cook, were men (Talde In the JPFsno women reported participating as salters or
guards, and the female supervipositionswere for the management of the femaparators. In

the following sectias, | describén detail the different positions and theates in the fishery.
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Position Total Percent| Male Percent| Female Percent| Av. Age (2015)
Fisherman 58 31.2 |58 100.0 | O 0.0 34
JPF Workers 128 68.8 |45 35.2 |83 64.8 32
Separator| 83 446 |6 7.2 |77 92.8 32
Salter | 16 8.6 |16 100.0 |0 0.0 25
Packer| 15 8.1 13 86.7 |2 13.3 25
Admin./Supervisor| 8 43 |5 625 |3 37.5 44
Guard | 5 2.7 5 100.0 | O 0.0 47
Cook| 1 0.5 0 0.0 1 100.0 22
Total 186 103 83 32

Table5: Tuapi resident aticipation in thgellyfish fishery by position andender

Catching Jellyfish in Tuapi

In Tuapi, about onghird of the fishery participantaere fishermen.Fishermentypically

capturede¢llyfish withintwo kilometers of the coaasing watercraft and hdrheld dip net§Tuapi

Focus Group, December 20Q1The dipnets were custom made out of wooden sticks, old bike

tires, scrap metagandpieces of fishing nefNetrim sizes averaged 40 to 66 in diametewith a

mesh size of 4 to 5 cm and were mountechandes of 1.5 to 2 meters in lengfRigure 25B).

Depending on thaet and the jellyfisk'size, a scooper could collect 25at a time.
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Figure25: Examples ofStandardizedellyfish Basket (A) and Dip &t (B).(Source:Author, Tuapi, 2017.

About 53 percent of Tuapi fishermen reported using a 3retr long dugout cayucé
cayucois anopenair hand paddled boat similar to a canoe carved out of &rtmrde by artisanal
boat makers ants sometimes augmented with additgbrwood to incease the height of the
gunwale andsmall sailsto increase spee(Figure 2§. Forty-four percentof Tuapi fishermen
reported using a panganopen fiberglass boat about eigheter long with an outboard motasf
70to 75horsepowerand 3 percent repoimg usinga sailboat opompin(similar to apanga but

with an inboard motQr

Figure26. Examples of Cayucodats in Tuapi (Source: Author, 2017)
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A typical cayuco crew includetivo personsa rowerandscooperwhile atypical pan@ crew
of four consised of a captain who manage the engine and navigatipand three scoopers.
Regardless of th&ind of boat, the same prof#haring agreementvas used. After operating
expensesverepaid, proceedsveredivided equallybetween thearticipatirg fishermen and the
boat ownel(if the ownermwasnot a participant The boat owner als@ceivel an additional share
for boat maintenanceaeferredto as thedo o at 6 & Absut favetlerds of Tuapi fishermen
reported either owng the boathey usedr being directly related to the boat owners

Despite the greater prevalence cayuce among Tuapi fishermerpangas dominated the
jellyfish fishery. In the initial season, 63 percent of the participating boats were phoghey
accounted for 84 percent of the jellyfistelivered to the Tuapi JPENPESCA 2011, 82).
Accordingto a former administrator in the Tuapi JPF, 180 distinct panga crews were recorded
delivering jellyfish to thel'uapiJPFalonein 2014(Tuapi Focus Group, @ember 2017)The key
to the pangads domi nanc e critvcalsactaspoejalyfish ishedmar o | u me
success mentioned in Chapter 5.

Cayucos areestriced in their rangghe number of trips they can take per day, and the amount
of jellyfish they carcarry per trip. Cayucosdo havesignificantbenefits however.They costa
fraction ofthe price of gpangaandthey do not require fuel and mechanical maintenéorca gas
engine In animpoverishedegionlike the Miskitu Coasta cayucos a more viable option fahe
typical artisanal fishermmawho earnshis moneyprimarily throughcatching scaled fish near the
community withdrift, gill, or set nes$. Typically, these fishermen paddle out to the fishing area,
set their netsand return lger in the day to collect theaatch; speed is not a factor, and if they
catch more than the boat can carry, teagply reset the net with the trapped fish anake a

second tripVolume is also not asrucial becausehe dock price for scalefish, abou C80 to
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C110/kg (~$34), is about 30 times that of jellyfis@ayuco fishermen cahus afford tagyo slow
and carry less. This wamt the case in the jellyfish fishery.

Cayuco fishermemneported thatheytypically took one trip per day and could haldout 15
baskets worth of jellyfish (Tuapi Focus Group, December 204 Zomparisonpangafishermen
reported that thetypically madeat least two trips per day andessgebetweer0 to 100 baskets
per daywhen the blooms were good/ith a dock priceange of C80 and C100/basket, a cayuco
fisherman working with a partner would have earned between C400 and C500 fak&ts ba
including the boat share, while a fisherman on a-foanowneroperated pangerewcould earn
two to fourtimes as much (Tab®! A cayuco fishermanould make money if the jellyfish blooms
were close, but they could not travel tasearch fothemif the bloomavere nof norcouldcayuco

fishermensupply theJPFswith thevolumes they needed to operate.

Cayuco (Crew=2) Panga Crew=4)
Income
Volume (baskets) 15 60 120
Trips/Day 1 1 2
Dock Price/basket | = --memmmmmememememeoee- C80-C100--------------

Daily Gross Income C1,206C1,500 | C4,800-C6,000 (C9,600-C12,000

Fuel Expense

Fuel Gallons n/a 23 3.6
$/Gallon n/a C150 C150
Total Fuel n/a C339 C534
Daily Net Income C1,206C1,500 C4,461C5,661 (C9,066-C11,466
Shares + Boat 3 5 5

Fi sher manboé C400-C500 C892-1,132 C1,813C2,293
Initial Boat Cost ~C7500 ~C150,000 (w/motor)

Table6: Tuapibased fishermen income: panga versus cay(@mrce: dock price ranges and paagd cayuco
capacity were derived from fisherman and panga operator interviews in 2017 ané&ig0fsscalculated using
distance and fuddurn datearecdculated in Table 1
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The dock pricen Tuapivariedconsiderably during the jellyfish boom because of competition
between the multiple JPFs in the ardd.the JPFs | visited purchased jellyfistith the same
standardizeB@2 x 48 x 23 centimetelmskethat held30 to40kilogramsof jellyfish (Figure25A).

In 2013,whenJiang Seafoodeopened the Tuapi JPF, theggotiated with the community to pay
fishermen C80/basket. When GlIS¥Henedthe Poza VerddPFlater that yegrhowever,they
offered C100/basit to draw fishermerawayfrom Jiang Fishermerwere more than happy to

so as Poza Verdeas three kilometers closer to the sea than the TuapwiRR meant lestravel
time andfuel. When MCASSA took over the Tuapi JPFin128, t hey ma tricehed
and n responseGIISA upped their priceagain kicking off a price war that eventugldrove dock
prices to C120/baskat 2014 higher than in any other JPF communidpwever, the typical dock
price range in Tuapangedoetwesn C80 and ©00/bagket(Tuapi Focus Group, December 2017

In addition tohigh dock pricesfishermenoperating in theluapifishery benefitedfrom the
proximity of the Tuapi and Poza VerdéFFs to thesea about 3 km and 0.5 km respectively
Compared withother JPF communés discussed belowthese short distancemeant lower
operational costand made it much easier to eardaaly profit above the mimum acceptable
level of C2,500/crewbased oran owneroperatedour-person crew; C500/person and C500 for
the boat share)At adock priceof C80 to C100/basket, delivery to Poza Vem®l thebestcase
scenariofor pangasdefined in Chapter {calm seasthick blooms closeo shore,one hourfill
times well-maintainedengine$, two-thirds of the basket/dock price®mbinationsresulted in a
profit above the minimum acceptable levet Tuapibasedfishermen taking one trjpand all

combinations resulted in a profit for two tripgable7).

Gl
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Tuapi JPF C$/Basket

Tuapi 40 50 60 70 80 90 100 110 120
120 | 4266 | 5466 | 6666 | 7866 | 9066 | 10266 | 11466 | 12666 | 13866
110 | 3866 | 4966 | 6066 | 7166 | 8266 | 9366 10466 ]11566 | 12666
100 | 3466 | 4466 | 5466 | 6466 | 7466 | 8466 9466 10466 | 11466
90 | 3066 | 3966 |4866 |5766 | 6666 | 7566 |8466 |9366 | 10266
80 | 2666 | 3466 |4266 |5066 |5866 | 6666 | 7466 |8266 | 9066
70 | 2266 | 2966 | 3666 | 4366 |5066 | 5766 |6466 |7166 | 7866

60 2061 | 2661 | 3261 | 3861 | 4461 | 5061 5661 6261 | 6861
50 1661 | 2161 | 2661 | 3161 | 3661 | 4161 4661 5161 | 5661
40 1261 | 1661 | 2061 | 2461 | 2861 | 3261 3661 4061 | 4461
30 861 | 1161 | 1461 |1/61 | 2061 | 2361 2661 2961 | 3261
20 |461 |661 |861 1061 | 1261 | 1461 1661 1861 | 2061

# Baskets

Table7: Costbenefit analysis for Tuapi panga fishermen participating in the Tuapi fisletween 2013 and 2015

The yellow line signifiesthe cut-off between one trip and twdhe Iolded box reresents the typical range of dock

prices reported by informant fishermen. Red shaded boxes mean that the dock pricedodskation does not yield

the minimum acceptable @2,500 for a crew of fourincluding boat shareNegative values in red signifyat
fishermen would lose money based on the-base scenaridSource: dock price ranges and panga capacity were
derived from fisherman and panga operator interviews in 2017 and 2018. Cells are calculated using distance and fuel
burn data calculated ifable2 as well as the formula reported im&pter 2)

Evenfishermenbased inBilwi or Krukira, who had to commute several kilometers to Tuapi
before they could even collect jellyfisbould make an easy proftkiven the best case scenario,
these fishemanwould have realized aacceptable income for over half of the combinatifmns
one trip, andor situations where a second trip was possiblethalcombinations would have
resuledin a profitabove the acceptable le@lables8 and9). Large bloons or small blooms, it
was easy for panga crews to make money collecting jellyfish in Tpepiarily because of the
proximity of the JPFs to the se@neBilwi fisherman characterizg@llyfish collectionin an
interviewas fAscoopi ng mo nbecauseniuwas sofeagifatrenbrushe 201y

Fahrenbruch 2018, 224).



159

Tuapi JPF C$/Basket
Pto.
Cab. 40 50 60 70 80 90 100 110 120

120 | 4098 | 5298 | 6498 | 7698 | 8898 | 10098 | 11298 | 12498 | 13698
110 | 3698 | 4798 | 5898 | 6998 | 8098 | 9198 | 10298 | 11398 | 12498
100 | 3298 | 4298 | 5298 | 6298 | 7298 | 8298 | 9298 10298 | 11298
90 |2898 |3798 | 4698 | 5598 | 6498 | 7398 | 8298 9198 10098
80 |2498 | 3298 | 4098 | 4898 | 5698 | 6498 | 7298 8098 8898
70 | 2098 | 2798 | 3498 | 4198 | 4898 | 5598 | 6298 6998 7698

60 | 1893 | 2493 | 3093 | 3693 | 4293 | 4893 | 5493 6093 6693
50 |[1493 | 1993 | 2493 | 2993 | 3493 | 3993 | 4493 4993 5493
40 |1093 | 1493 | 1893 | 2293 | 2693 | 3093 | 3493 3893 4293
30 |693 993 1293 | 1593 | 1893 | 2193 | 2493 2793 3093
20 | 293 493 693 | 893 1093 | 1293 | 1493 1693 1893

# Baskets

Table8: Costbenefit analysis foBilwi panga fishermen participating in the Tuapi fishéstween 2013 and 2015

The yellow line signifiesthe cut-off between one trip and twdhe kolded box represents the typical range of dock
prices reported by informant fishermen. Red shaded boxes medmetidatck price/baskeonbination does not yield

the minimum acceptable of C2,500 for a crew of fancluding boat shareNegative values in red signify that
fishermen would lose money based on the-base scenaridSource: dock price ranges and paocgpacity were

derived from fisherman and panga operator interviews in 2017 and 2018. Cells are calculated using distance and fuel
burn data calculated in Takiteas well as the formula reported in Chapter 2.

Tuapi JPF C$/Basket

Krukia 40 50 60 70 80 90 100 110 120
120 3666 | 4866 | 6066 | 7266 | 8466 | 9666 | 10866 | 12066 | 13266
110 3266 | 4366 | 5466 | 6566 | 7666 | 8766 | 9866 | 10966 | 12066
100 2866 | 3866 | 4866 | 5866 | 6866 | 7866 | 8866 | 9866 | 10866
90 2466 | 3366 | 4266 | 5166 | 6066 | 6966 | 7866 |8766 | 9666
80 2066 | 2866 | 3666 | 4466 | 5266 | 6066 | 6866 7666 | 8466
70 1666 | 2366 | 3066 | 3766 | 4466 | 5166 | 5866 6566 | 7266
60 1461 | 2061 | 2661 | 3261 | 3861 | 4461 | 5061 5661 | 6261
50 1061 | 1561 | 2061 | 2561 | 3061 | 3561 | 4061 |4561 |5061
40 661 | 1061 | 1461 | 1861 | 2261 | 2661 | 3061 |3461 | 3861
30 261 | 561 861 1161 | 1461 | 1761 | 2061 2361 | 2661
20 61 261 461 661 861 1061 1261 | 1461

# Baskets

Table9: Costbenefit analysis for Krukira panga fishermen participating in the Tuapi fifledween 2013 and 2015

The yellow line signifiesthe cut-off between one trignd two.The lolded box represents the typical range of dock
prices reported by informant fishermen. Red shaded boxes mean that the dock priceddskation does not yield

the minimum acceptable of C2,500 for a crew of faoocluding boat shareNegdive values in red signify that
fishermen would lose money based on the-base scenarigSource: dock price ranges and panga capacity were
derived from fisherman and panga operator interviews in 2017 and 2018. Cells are calculated using distagce and fu
burn data calculated in Takiteas well as the formula reported in Chapter 2.
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JPF Operation in Tuapi

The production of salted jellyfish ifiuapi and other communitiegssimilar tothatof other
JPFswvorldwide(seeChapter %. After the jellyfish wee offloaded athe JPF, they werdransferred
to theseparatorgpreparadora3 to becleaned and sepated into belland oral armgFigure 2
d). As highlighted above, almost alif the separators were womeiith an average age of 32.
Separators enjoyeasigood deabf flexibility in their work, which was attractive to the women and
secondary students of Tuapi. Otd&Fworkers,most of whom were men, were paidetwage
and were expected to work regular etgbur shifts anévenovertime when productiowas high.
In contrast, he separatoreered f | e x eessvmopvéreopaid by the number of baskets they
filled with bells and oral arm%A separatorcould go to the plant anseparate a few baskets of
jellyfish and earn a little monewithout sacrificingtheir domestic or school obligatioiSuapi
Focus Group, December 2017

Pay rates for the separators and oth&ffworkers, like the fishermen, were impacted by the
competition between the JPFs.héh Jiang Seafood reopened the Tuapi iHPR013 they
negotiated with the community to pay separators C8/lamhke other workers C150/daywhen
the Poza VerddPF openedGIISA offered separators C10/baskatedthe other plant workers
C180/day to draw them awdom Jiang Unlike the fishermenTuapi JPRwvorkers did notvant
to go to Poza Verde because it whsut a hathour walkfrom town and not as convenieWwhen
MCASSA took over the Tuapi JPFin2@ , t hey ma tag &nd idres@dnde, SGNRAsS p
upped their paynd provided a truck to shuttle workeéo and from TuapiTuapi Focus Group,
December 2017 As with the dock prices, competiti@ventudly drovethe separatorgy in Tuapi

to C25/basket, and the salaries for other plant workers to C20@4ddyighest on the coast.
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Figure27: The JPF ProductionrBcess a capture of jellyfish at seby fishermenb. delivery of jellyfish tothe JPF
and payment to thiesshermerfor number of baskets filled; & d. separation andhitial cleaning of jellyfish; ewashing
and saling of the jellyfish oer the course of several days; f &macking of jellyfish in 18kg buckets and shipment
to the Pacific Coast via sesiruck. (Diagram SourceAuthor (2017/2018)xnd Larry Finley (2014)

Following the separatiorof the jellyfish the bells and oral arms were loaded separately into
large concrete basins and were washed with circulating water for approximately twoTthaurs.
jellyfish parts werehen transferred separatdty brining basins where they were treated with a
mixture of sal and alum for hout12 hours(no soda was usgdAfter this initial treatment, the
jellyfish partswere moved to larger tanks where they were further cured with salt andalum
three to four daygFigure 2°8). Thephysicaltasks of moving the jellyfisthrough the phases of
processingvere done by thea#ters(salterod while the curing processind the application of the
salt and alum weredirected by thgellyfish master(a foreign employee of the jellyfish processor

who had expertise in jellyfish progging.
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Whenthe jellyfish master determined thasuitable flesh firmnesand texturevas achieved
the jellyfish were packed in plas buckets with additional salt for shippiigigure 27f) Each
bucket was estimated to weigh about 18kg (Ubieta 2b08iter the buckets were packetiey
were loaded onto sernucksby the packergempacadores The salters and packers' work was
most physically demandingnd most were men witlin averageage of 25 yearshe lowestfor
all the positionsAfter the sens were packed, the buckets of salted jellyfigmetnauledoverland

to thePacificcoast where theywere shipped abrogéigure 27).

JPF-Tuapi Relations

The operatiomf the fisheryand working conditions in the JPFs, for the most part, desened
accetable to thdishermenworkers,and other community membetdowever, there were some
complaintsaboutworkers safety verbalabuse by théreignprocessors, and the use of Aooal
workers. In terms of workesafety, cannonball jellyfish secrete angent mucus when they are
disturbed, whichs thought to be a defense mechanism (Phjllgagk, and Koenel969).The
mucus carcause skin rasheand thesmell can causdight-headedness and naussanilar to
seasickness. JPF workénsTuapirecountedhatthey did not have personal protective equipment
in the early days of the fishergnd someeparators would get so sitkat they would need to step
away from the tables teomit before continuingThey recounted thahey would often return
homeafter work with badheadaches and rashes covering their hands and wristsponse, the
community demandedhe processors providerotective equipmenfor the workers. Te
processorsesponded by providingloves, masks, and hair covecsalleviate the sitationand

increase themerations' overall hygiene

17 For additional information on the physical characteristics of cured jellyfish, see Rudloe (1229, 21
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A second common complaint was the language barrier between the foreign staff and the local
workers. Some survey respondents mentioned that some of the foreign underlings in the Tuapi JPF
were verbally absive and became angry with the workers when they spoke Miskitu. None of the
foreign JPF operators spoke Miskitand their Spanish was limited (Tuapi Focus Group,
December 2017)Additionally, several respondesrteported that the operators would solszix
from women and sometimes underage girls in the commuriitgbehaviorappears to have been
limited to certainfimatcriadod ( p o o r ihdwidualg howewet thiswas not characteristic of
thegeneral working environmeritlost of the time, the f@igners kept to themselves and did their
cooking and cleaning in the JPF.

A third and possibly the mostgnificantcomplaintamong Tuapi residentgas the use of nen
local fishermen and JPWworkers. Laborhas historically been a limiting factor for exttiae
industries on the Miskitu Coast, atite jellyfish fisherywas no differentDuring the boom, the
JPFscould not fulfill their fishing andaborneeds with théocal Tuapi populatiomlone, sdhey
were forced to recrubutside the communityThe JHFs advertised by radio and word of mouth
and many fishermen and JPF workers traveled in from surrounding communities to work.

Despite the heavy participation of Tuapi men in the fishémgre are only eight pangas in
Tuapithatrepresented a fraction thfefleetof panga crewfom other fishing communities within
40km up-anddown the coasfrom Tuapi (Figure B8). The communities that sent the most
fishermen included Krukirdilwi, Wawabar, anthosearoundthePahra and Dakra Lagoons, and
Sandy Bay Sill, there were also accounts of fishermen from,Kif0 km to the northand
Wouhnta 60 km to the south.

Many JPF workers, mostly womenalso came from Krukira andilwi, but also inland

communities along th&ilwi-Waspanroad (Figure 28. Some outsidgpanga fishermen also



164

brought female family members to work in the JPFs while they collected jellyfish (Tuapi Focus
Group, December 2017These fishermeland workersvould often stay with family in Tuapi,
Krukira, or Bilwi during the season and return heit communities after (Tuapi Focus Group,
December 2017)T'he majority of income generated by fishermen and JPF workers fi@elgd

out of the communityith them althoughsome surelgtayed inTuapi
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Figure28: Map of Commuities that Sent Fishermen and JPF Workers to Turgmplefrom these communities
travelled to Tuapi to catch jellyfish or work in the JPSmurce: Tuapi Household Surveys and Interviews with Tuapi
JPF Workers.)
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Tuapi residents were not happy tiatlocal fishermen and workers dominated the fishery
but there was little they could do. One Tuapi Sindico did charge a fee of Ci%0/datside
fishermen in 2014however, this appears to have been atone event thawas not universally
enforced. Fishig by outsiders is a contentious topic in Tuapdother communities along the
coast (Stevens, Frank, and Krariei5. Somefishermerfiercely opposehe intrusion of outside
fishermenunder any circumstanceshile others take a more nuanced approadhat@ouns for
theseasonareas being fished, the number of outside fishermekjridef equipment being used,
andthe existence of anecipracity agreementsn terms of the jellyfish fisherymostresidents
understood that the community did not hélve pangasnd fishermeno supplythe JPFsalone
without outside participatiorif the JPFs were going to operate and provide employment for the
residents, they neededitside panga crews collect and delivesufficient quantities ofellyfish
(Tuapi Faeus Group, December 2017).

The influx of nonlocal andprimarily female workers causeglite a stir in the community
more so tharnhe influx of nonlocal malefishermen Tuapi women were jealous and afraid that
the outside women would steal their merg #mey resented that they had to wait to work behind
nortlocals (Tuapi Focus Group, December 201T). an attempt to maintain favor in the
community, boththe Golden Island International S.A. (ISA) andMariscos Central y America
del Sur S.A MCASSA) JFFs gave preference to Tuafishermen andvorkers over notocals
Tuapi,because oits experienced workforce, also became a source of trainers for othendBFs
several Tuapi women were recruited to wasktrailersn new JPFs in Bismuna and in Honduras
(Tuapi Focus Group, December 2017).

Some concerns were also voiced about leadership positions in the JPFs. Both GISSA and

MCASSA hired local administratorsupervisors and guardsvho could speak Miskitu and
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Spanish. Thirteen community members repowedking in these positions. The average age of
these individuals was 4#ér the administratorandsupervisorsand 47for the guardsthe oldest

of all the positions These positions were filled bgommunity elders or other individuals who
commanded respé could be trusted, and in some casesre nominated by the community.
During the offseason, when the JPFs were idled and foreign operators left for Managua or abroad,
much of the trust was put into $eindividuals' harglin terms of perational ledership positions

such ashe JPF managers and jellyfish mastleosyever these positions were universally reserved

for nonlocals, and there is no indication that Tuapi residents were trained on the broader operation
of the JPFor jellyfish markeing.

Severalrespondergalsocomplained that the JPFs did not pay enough. During the price war
betweenMCASSA andGlIISA, residents woulghlay one company off the othahen GISSA
raisedits prices, fishermen and workewgould turn aroundand pressured MCASS/A tdo the
sameFishermend i dndét want tdistantertcadeliger to TuadPF wnbess they got
paid more to do it. On the other sidé&F workers wanted MCASSA to pay more because they
di dnot want nmomdistant&@I8SAl plant evenwith a shuttle Both GIISA and
MCASSA began offeringfringe benefits to garner community suppdsbth processors gave
Christmas baskets to their workers anddh® mmu n i t ythiatnclededdsegar] flgur, oil, rice
andbeansandGIISA donatedmoneyfor the Tuapi baseball and softball teanRegardless hie
price war caused a lot of turmoil in the commupibeluding periodic protests that specifically
hutMCASSAG6s production 8ahd iR atry20l6idpipFecds hast e
Group,December 2017).

Overall, while afew survey respondents expressedieconcerns about working conditions,

language barriers, afhd behavigrthe gifts and employmewpportunitesendeagedthe JPFs to
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the community About88 percendf survey respondentgyreed that the relationships between the
JPFs and the community were gpadd93 percensaidthat thecommunitybenefited from the
JPFsThe highdock pricesandpay rates and fringeenefits that the community enjoydebwever,
werelargelyfueled byhigh demand for jellyfish and outsized jellyfish blooms, especia®pitv

Unfortunately therelationships souredhen thefisherybegan to fall apadfter mid2015

The Failure of the Tuapi Fishery: Conflicts and Contracts

Thebustof thejellyfish fishery began in 2015. That yeathird JPF was built by Alimentos
de Central America S.A. (ACASA) just south of Tuapi at the mouth of the RidRRkKFigure
29). Not much s known about ACASA. According to the landowner, the proprietor was Korean,
but the managefor the operation was Cuban. The fipaidits landrent through the beginniraf
2017; however, the JPF nev@rocessed a single jellyfisiAs of March 2018the JPF was

abandonedndthe landownehad not heard frorthe managein some time

Figure 29 The AbandonedRio Ruk RUKACASA JPF in November2017. The JPF was built by the processor
ACASA in 2015 but it never operate(Source: Authar2017;inset fromGoogle Earth2019).
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GIISA alsoshut dowrand abandonedh¢ Poza Verde JAR 2015 in large part because of an
internal conflict with a business partnBlicaraguariaw allows foreign companies to operate in
countrythrough local branches, jolenturesandwholly-owned subsidiarig§the enterprise has
a legal representativéiving there (Asamblea Nacional de Nicarag@®00) Although some
jellyfish processorshose to become legal residents themse(B8SA worked with a locaBilwi
partner According to Tuapi residents aride former managerthe partnersip worked well
initially butthings souredy 2015.Thelocal partnetried to pushGIISA out andpartner witha
differentoperatorfrom Mexico.GIISA brought the dispute to tlemmmunityand thecommunity
refused topermit the partnerto operate the JPKTuapi Focus Group, December 2017).
Neverthelss, in light of these problem@eak blooms, and declining demagi]SA decided to
pull outof Nicaraguaat the end of 2016Tuapi Focus Group, December 2017

After GISSAdepartedthe Poza Verde JPF wasquiredby anewprocessor called MarChina.
In aNovember 2017 nt er vi ew with the proprietordéds Nicat
she explained that the proprietor is Chinese and has warletlyfish processing in East and
Southeast AsiaHe fourd out about Poza Verde fmo his brotherwho was already working in
Nicaragua outside dhe fishing industry Unfortunately for Mar Chinathe firm hagprocessed
little if any jellyfish since taking overAs of March 2018, they were looking to expand rthei
capacity to process other speciesluding scaled fish, shrimp, fish maw, and sea cucumber

In November2017, the Tuapi JPFthe first JPF on th#iskitu Coast was abandoned by
MCASSA.MCASSAhadsigned a new fivgear lease with Tuajm early 2015after the booming
months of 2014The contract stipulated that MCASSA would pay the equivalent of/§i®&ah
land rent for the first twgears, and then $200/month until the end of the contract in 2020 (Richinal

2017). Unfortunatelythere washo productio in the JPFRafterlate2015. MCASSA nevertheless
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continued to pay theiland rent month after month, but in August 201fiey reached out to
community leaders and informed thénat they would no longer pay rent for a JPF that was not
operating. The comunity agreed to waivéhe rent through November hopes that conditions
would improve; however, they did not.

On November2'Y, MCASSA officials were supposetb meet with community leads in
Tuapi between 8:30 ar@l00 am to discusshe future of thelPF, but byabout 9:30am, it was
clear that they were not cominé. local elder and former MCASSA supervisoalled the
MCASSA bossat 1000 am. The bossit turned outwas in Managuand had no intention of
meeting them in Tuapi. He informélkle elderthat the firm would be breaking tinecontract and
abandoning the JPRIthough the bossinitially wanted to keep a portion of thmetal roofing
panels MCASSA ultimately decided to leave everything to the community and wash their hands
of it. In addition tothe JPFstrucure, they left behind several hundrd@ and 45kg bags of
industrialrock salt and a lesser mber of 25 kg bagsf alum (Figure30C and D).

On thedaythat MCASSA informed the community of its departutee community leaders
met to discus what to do with the abandoned JPF. Some of the more enterprising members
suggested that the community advertise 3R€&locally or online to see if they could attract a
different processoito come in and opergtéhis isa common practice among Chinesafeod
traders (Fabiny2016;Fabinyiand Liu 2016). Others wanted to deconstthetJPFand divide the
materals among the community membexdew that the community knethe JPF was abandoned
some leaders feared that community members would lodPBea nd t hey di dndt war
hire and pay foguards.

The leaders called a meeting the communal assembtie next morning to discuss the

situation. In the meeting, a compromise decision was nhadebags of salt would be divided
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amongst the commmity members at a rate about 15 bags per househote metal roofing
panels would be sold to raise money for the commanstyurches and elderly, and the wooden
structure of theliang Seafooéxpansion all the JPB walls, and theseparatingableswould be
disassembled arthe lumberdistributedto thecommunity. The core of the originRBSA JPF
including the first processing tan&ad the dockwould remain intact itase grocessocould be
found tooperate it.

Despite the investments in theRIBy three different jellyfish processors, to tlesidentsof
Tuapi, the JPRvas little more than concrete and plumbing covered by a sheet metal mecd.
wasno local market for jellyfish ando implicit value for households; jellyfish only had a value
if and when the processors gave it valghout the processors, local artisanal fishermen had no
access to foreign markets or the means of produdtik@ any other specialty tool, the JPF became
virtually worthless the minute those with the knowledgencial resources, business networks,
andprocessingxpertisdeft. Formostresidents, there was more utilitarian value in the materials
of theJPFthan the hope of finding a ngwvocessoto operate it

The community was mobilizeaVer the next weellisassembling th&PF,and dividing roofing
panelswood and salt/alunbags(Figure A-B). The whole procedelt like afire-saleat times
as residents jockeyed for their part and elders monitored and made sure that things were orderly
and that any figts were quickly resolvefFigure 3F). Some people grabbed woqarchased
roofing panelsor both and stuck them under their houseslater usehowever,manyused the
materialsto repair or augmertheir homesteadtading to a small butoticeablebuilding boom
in the community Families patched holes their walls or roofs, someonstructechew fagons
(clay ovens) oadditionsto their homesand someised the wood teepairthefencing around their

livestock pens or dooryard gardens. Some ofdbéng panels were used to finish the roof on the
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Moravian church sew kitchen and banquet arddany of the large support timbers were cut up

for firewood which is still a primary cooking fue(Figure 3E). As for the bags of salt, some
fishermen had amections to the sea cucumbishery and intended to #etheir salt to them.
Othersoutright refused to take any salt, not wanting the burden, and others took it just in case even
if they had no immediate plans. Much of the salt was later sold in gterfonths of 2018 to sea

cucumber fishermewho brought trucks ifrom Bilwi and went house to houbaying the bags

e

Figure 30: The Deconstruction of the Tuapi/MCASSA JPF. (A) Roofing panels were sold to raise money for the
community churches and elderly; (Bamilies weragiven 15 bags of sal{C & D) MCASSA left about two thousand
bags of saltand lesser amounts of alum in the JHE Many of the support timbers were cut up for firewood; (F)
Community leaders supervised the® Fdécenstruction to help keep things orde(Bource: Author, 2017)
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Figure31: The Partially @constructed Tuapi/MCASSA JhtLate November, 2017Source: Author, 2011nset
from Google Earth2019

| talked tothe TuapiSindicoa few days after the call with MCASSA aboutithdecision to
pull out. Herelatedt hat t he community wunderstood why t he
then they canot,nowor roa t8esaid that many veek upseattMCASSA
broke their contragtsaying,ii | think some i n tMCASSAcamemmwsedt y f e
ourlaborandour el | yf i s h, a(Ridhinat281€)n Thp community bald & fiwear
contract with MCASSA thatequired the firm tgpay the @mmunity a monthly rent of $200
through 2020in November 2017, about $5,200 remained in the confabtoand othershought
that MCASSAshould havepaid a least some of this money but t he community ¢

resourcesto litigate t in the cours. Therefore, te materials of the JPF wetbe settlement.
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Unfortunately the settlement meant the destruction of the productive value of the JPF and the
reduction of a facility that hadnce connected thesidentdo consumers on the other side of the

world to scrap and firewood (Figurd.3

ACCOUNTSOF THE JELLYFISH FISHERY INOTHER COMMUNITIES

This dissertation focuses heavily the jellyfish fishery's operatiom Tuapi however| also
visitedthree other JPEommunitiesincluding Krukira and Bismnain the RACCNand Haulover
in the RACCYseemap inFigure 1) Althoughthe relationships between the JRRd the workers,
fishermen, and the general Tuapi community were positive, this was not thencadle
communities. Competition between the PoX&erde and Tuapi JPFs drove tpe pay ratesand
dock prices tahehighest level®n the coast, and alsmcouraged thprocessorso provide fringe
benefits Other communities however,only had one JBFand their experiences were much
different Krukira, Haulover, and Bismun@ad a unique experierérom Tuapi and each

provides durtherlook into the operation and governance offisbery along the broader coast.

Krukira: Community Initiated Investment
A new JPF was builin 2015 aboutseven kilomeers north of Tuapiin the community of
Krukira bya processocalled China Nicaragua S.A. (CHINICSA). As opposediuapi andother
JPF communities where the processers sought out community sufnodata residentsactively
worked to find and solici processoto buildaJPF(Morris 2018. When the JPFs in Tuapi were
in operation, many Krukira residents traveled to Tuapi to work as JPF employees and as fishermen.

Unfortunately they had to pay the extteavelcost to get back and forth. According teetiong

ti me Sindico of Krukir a, Bul stram Morri s, ma n
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have aJPFof its own after all, there wre manyjellyfish and a population thdtad experience
with thefishery from their work in TuagMorris 2018).

At the height of the boonm 2014 community leaders, JPF workers, and fishermen lobbied
MCASSA officials in Tuapi to build a JPF in Krukira. MCASSA ultimately turned down the deal
but referred the idea to a contact interested in getting into the baisTiescontagbartnered with
a local Nicaraguan from Managua and formed CHINICSA. The proprietor did not speak Spanish
or Miskitu, so negotiations and relatiomsth the communitywere handled by the Nicaraguan
partner(Morris 2018).

The process of delaping the JPF begin in early 20Ibhe Nicaraguan partner traveled to
Krukira with SERENA and INPESCAo propose the project to the communal assenfgyin
Tuapi, the advisersould notprovideinformation to the community, and accordilmghe Morris,
the community did not have any interaction with them after the meeting. By this point, however,
community members already had a good deal of experience working in the jellyfish fishery in
Tuapi and they knew they wanted a JPRKiukira. The community agesd to lease CHINICSA
a onehectare ploa half kilometer south of towfor five years fo$3,500/yeatnderthe stipulation
that the firm hirdocals tobuild theroadto the site andhe 1600 sqg. metelPF (Figure2). Unlike
Tuapi, however the agreemerdtipulatedthat CHINICSA would only have to pay hathe rentif

there was no production.
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Figure32: The Krukira/CHINICSA JPF in Novembe2017. (Source: Author2017;inset fromGoogle Earth2016)

The JPF was significantboom for the community. Dock prices and pay rates were similar to
those in Tuapi; fishermen received between C80 and C100/baéKetworkers were p&
C$150/day and separators earned C20/basket. The JPF did not, however, provided any fringe
benefits likeChristmas baskets @portsteam sponsorshimand without competition, they likely
did not feel pressured to do ¢blorris 2018). The situation wasnevertheles$etter for the
communitybecause participantsddnot have to spend the morayd time travelingo Tuapi.The
KrukiraJ P Fcénstructiorboostedhe overallpercentage of dock price/basket combinatitas
yielded over the minimum acceptable incofram 50 percent to 67 percenthd income from

those combinationalsoincreasedon averagel4 perent compared to working in TuagR5
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percent for single tripshecause they didot have to burn fuel commuting 33 kilometeosind

trip (Table10).

Krukira
IPE C$/Basket

40 50 60 70 80 90 100 110 120

120 | 3930 | 5130 | 6330 | 7530 8730 |9930 |1113 1233013530
110 | 3530 | 4630 | 5730 |6830 | 7930 |9030 |10130 |11230| 12330
100 | 3130 | 4130 |5130 |6130 | 7130 |8130 |9130 10130 | 11130
90 | 2730 | 3630 | 4530 |5430 |6330 | 7230 |8130 9030 | 9930
80 |2330 | 3130 | 3930 |4730 |5530 |6330 |7130 7930 | 8730
70 |1930 | 2630 | 3330 |4030 |4730 |5430 |6130 6830 | 7530

60 | 1965 | 2565 | 3165 |3765 |4365 |4965 | 5565 6165 | 6765
50 | 1565 | 2065 | 2565 |3065 | 3565 |4065 |4565 5065 | 5565
40 | 1165 | 1565 | 1965 | 2365 | 2765 | 3165 | 3565 3965 | 4365
30 | 765 |1065 |1365 |1665 |1965 |2265 | 2565 2865 | 3165
20 | 365 |565 765 965 1165 | 1365 | 1565 1765 | 1965

Tablel10: Costbenefit analysis for Krukira panga fishermen participating in the Krukira fishe2§15 The ellow

line signifiesthecut-off between one trip and twdhe lolded box represents the typical range of dockegrieported

by informant fishermen. Red shaded boxes mean that the dock pricéfaashkimation does not yielthe minimum
acceptable of C2,500 for a crew of foimrcluding boat shareNegative values in red signify that fishermen would

lose money basedn the bestase scenarigSource: dock price ranges and panga capacity were derived from
fisherman and panga operator interviews in 2017 and 2018. Cells are calculated using distance and fuel burn data
calculated in Tablg, as well as the formula reped in Chapter 2.

# Baskets

The CHINICSA JPF was not spardibweverwhen the jellyfish boom began to busRidils.

The JPF only operated for about threenths inlate 2015and produced about three setmicks

of product.During a visit to the JPF in March 2018bserved about 100 buckets (800kg) of
salted jellyfish from the 2015 seasstll sitting in the JPFThe guard explained that a semailer
carries approximately 1,100 buckets and that the value oéth&ningbuckets (~$500) was too
little to judify the cast of shipping them out. As &pril 2018, therewas stillsome hopen the
communitythatthe JPF wouldeopen in the future. Unlike the ACASA and MCASSA JPFs in
Tuapi, CHINICSA wastill paying its rento Krukiraandemploying asroung man fron Matagalpa

to watch overand maintairthe JPF (Mrris 2018).
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Overall, the Krukira JPF isneexcelleh example otommunityled developmentCommunity
membergrom Krukiraparticipated heavily in the Tuapi fishery, and through this experience, they
saw tte benefits of the fishery and the job opportunities and logistical savingsKinakiea JPF
could offer. Despite a lack of technical advice, the community took it upon themselves to solicit a

processor to build 3PF, and they were successful.

Haulover: Distance, Dock Price Shifting, and Market Failure

A conflictive practice that was reported in all the communities | visited was the seasonal
fluctuation in dock pricevy the JPFsDrastic price fluctuationsn Hauloverin 2015led toa
conflict betweenithermen anICASSA that helped precipitate the failwiellyfish processing
that year Duringone of our researdstening sessiain Hauloverin March 2018,community
leaders recountethat the 2013 and 2014lock prices rangel between C80 and C10@4ket
similar to Tuapi In late 2015 however, jellyfish bboms were weakand MCASSA was not
processig enough to cover their costs. Thegd to make up for their losses by cutting tloek
priceby nearly half to betwee@50 andC60/basket(HauloverListening Session, March 2018)

Dock price shifting appears to have been a common practice among jellyfish prodesaors
2015 interview withPearl Lagoon Fisheries Technicixenia Gordonshe explainedhat dock
price shifting is a common JPF strategp cope withthe uncertainy of jellyfish blooms At the
beginning of the season, when uncertainty about thekthe blooms is high, processaedtheir
dockprices lowto reduce their exposure to a bust season, but as production iscldeakeprices
increaseto get fishermen excited and dralem away from catching other produdi§ordon
2016). Dock price shiftingis necessarypecause othe low-value/highvolume nature of the

product; JPFs need tprocess large quantitied jellyfish to make a prfit. As highlighted in
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Krukira, CHINICSAG6s mar gleftmearly,800 kg dtnishgdprodus n o u g h
sitting in an idled JPF becaug®y would have lost money shipping it olihis suggesithat JPFs
have a brealkeven pointbelow whichproduction results in a loss. Minimizing investmenthe
form of lower dock pricesarlyin the seasohmits JPFrisk if blooms are weak and productiisn
low. However, if blooms are largdPFs neetb raise dock pricegquickly to mobilize fishermen
before thebloomsdisappear

Unfortunately, while this strategy can redulféFcosts during weak jellyfish blooms,can
also createa negative feedback loop where weak bloonasl l® low productionwhich leads to
lower dock preces which discourage shemen from catching jellyfish, whickurther hampers
production(Gordon2016). The price cut in 2015 angered Haulover fishermet createducha
feedbacKoop. The fishermerargued with MCASSA that thé50-C60/basket dockgrice was not
worth the time anduel to get to and from the JPF. Unlike the JPFs in Tuapi, the Haulover JPF is
about 12km inland from the sea.i$hermen had to commute 20 to 30 minutes before they could
even begin searching for jellyfisandthen they had to haul their catbhck12 km to the JPRo
sell them Even with a C80 to C100/basket dock prides tmeant highefuel coss and a 16.8
percenfower average profit compared witluaptbased fisherme(irable 11).

Despite the high operating costsg situation was sustainable inl30and 2014t a dock price
of C80 to C100/baskefAssuming the bestase scenario, abobalf of the dock price/basket
combinations foione tripand all the combinations for a second tiipthis rangewould have
resuledin a profitabove the minimumelvel (Table 11). What was sustainable at a dock price of

C80to C100basket, howevemwasunsustainablat C50to C60basket
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\';IF? Elover C$/Basket
40 50 60 70 80 90 100 110 120
120 | 3210 |4410 |5610 | 6810 |8010 |9210 |10410 ]J11610| 12810
110 | 2810 3910 | 5010 16110 | 7210 |8310 |9410 10510/ 11610
100 | 2410 | 3410 |4410 |5410 | 6410 | 7410 | 8410 9410 | 10410
g 90 |2010 |2910 |3810 |4710 |5610 |6510 |7410 8310 |9210
=< 80 |1610 |2410 | 3210 |4010 |4810 |5610 |6410 7210 | 8010
2 70 |1210 | 1910 | 2610 |3310 | 4010 |4710 |5410 6110 | 6810
** 60 1605 | 2205 | 2805 | 3405 ]4005 | 4605 | 5205 5805 | 6405
50 1205 | 1705 | 2205 | 2705 | 3205 | 3705 | 4205 4705 | 5205
40 805 1205 | 1605 | 2005 | 2405 | 2805 | 3205 3605 | 4005
30 405 705 1005 ] 1305 | 1605 | 1905 | 2205 2505 | 2805
20 5 205 405 605 805 1005 | 1205 1405 | 1605

Table11: Costbenefit analysis for Haulover panfishermen participating in thedtilover fisherypetween 2013 and
2015 The yellow line signifiesthe cut-off between one trip and twdhe olded box represents the typical range of
dock prices reported bpformant fishermen. Red shaded boxes mean that the dock pricé/bask@ation does

not yieldthe minimum acceptable of C2,500 for a crew of fanrluding boat shareNegative values in red signify
that fishermen would lose money based on thedssst scenarig.Source: dock price ranges and panga capacity were
derived from fisherman and panga operator interviews in 2017 and 2018. Cells are calculated using distance and fuel
burn data calculated in Tal?eas well as the formula reported in Chaj&er

In the besttase scenariohé cutto C50to C6Qbasketwould havecut profits almostin half,

and only abousevenpercent of the basketock price combinations for one trip would have

resulted in a prit above the minimum level. Bratedoes increasto 83 percenfor a second

trip, but t is questionablein the case ofveak blooms, if a second trip would hasreenbeen

possiblegiven theincreased searcmnd collectiontimes. Additionally, profits would have likely

been reducedhoreduring weak bloms by increasefliel costsanddecreased yields caused by

morewater loss and spoilagkie to longer search and collection times

As highlighted in Chapter 5, artisanal fishermengaeeralistsand if theyc a n 0 t

mak e

catching jellyfish they will go for something elsén 2015,MCASSA listened to théishermen's

concernsand promised to raise the dock price back up to ©680100/basket when production

picked up. Unfatunately, this never happeahelhe blooms remained weake dock price stayed

mor
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low, and he fishermen refused to collect jellyfigthich led to the failure of locajellyfish fishery
operationghat yearHaulover Listening Session, March 2018).

The Haulover experience providaviewinto the operational strategies of the JPFs aed t
vulnerability to weak jellyfish blooms. Theock price shifting strategy appears to have been a
common practice, and it helpeddiwce JPFisk during weak blooms.nlHaulover however,it
discouragdfishermen from participatingThis accountdemonstatesthe impacthatdistancehas
on fishermends pr oftooweak bleomslondgehdestances meah mghar fad) i | i t
costs and travel timeand weak blooms mean increase searchcollectiortimes and fewer trips

all of whichstress profimargins and make fishermen more vulnerable to low dock prices

Bismuna: Conflict and Market Failure

Despite thedock priceconflicts that hampered fishery operasan Haulover, the most
contentious situatioon the coastnay have been in the communityBismuna. In 2013, a small
JPF was built in the community layrocessor called King International Trading S.A. (KINTRA).
In an interview with the former JPF manageimuapi in 2017, he explained that the proprietor,
like Moon International, hastared processing jellyfish in Mexico before coming to Nicaragua.
The mancame to Nicaraguanithe mid2000s to establish seafood export businessBilwi. He
eventuallyobtaired his Nicamguan residency and work perjrand advertisd on Facebook for
invesbrd According to the manager, the man establishedtagrahip with some investors fro
South Koreaand together they formed KINTR&.A. At first, KINTRA focused on buying and
processing sea cucumber, but the partners later decided to start a JPF.

Themanagera local Miskitu fishermarhelped KINTRA find Bismuna throughis contacts

in the fishing industry. Bismuna isear the Honduran border, batstill conneted to the road



181

network, and it€oncave castlineis known to create eddies thisap andaggregatgellyfish. The
manager and KINTRA officials traveled ®Bismunain early 2013to propose the project.
According toBismunaleadersno government advisors attended itieeting and n stark contrast
to T u a pexpergence KINTRA dictated its terms with a take it or leave it attituddf the
community wanted the JPEhey could takeKINTRAG ®ffer (Listening Session in Bismuna,
March 2018)This was the beginning of what would be a contentious relationship.

The community did want the warland theyapproved the construction of the JPF at the
northern edge of town along the ri&gure 3). Unlike in Tuapi, there was no negotiating dock
prices and pay rates. KINTRA dictated a dock price of C40/basket, a separator price of C7/basket,
and a pay ratef C90/day for the othelPFworkers the lowest of any JPF | investigated. The firm
justified the lowpay ratedy arguing that they had to pay higher transportation cosisipghe
product Bismuna is nearly 800 km frofAuertoCorinto on the Pacific cast Ni car aguads m.
port, about 200 km figher than Tuap{Seemap inFigure 1) Nevertheless, the C40/basket dock

price was impractical for most Bismuna #smen for reasons similar to those in Haulover.

Figure33: The Bismua/KINTRA JPF in March, 2018. (Source: Auth@018)


































































































































































