
 

 

 
 

 UNIVERSIDADE FEDERAL DO RIO GRANDE DO NORTE 

PRÓ-REITORIA DE PÓS-GRADUAÇÃO 

PROGRAMA REGIONAL DE PÓS-GRADUAÇÃO EM 

DESENVOLVIMENTO E MEIO AMBIENTE/PRODEMA 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

A PARTILHA DE ALIMENTOS ENTRE FAMÍLIAS DE 

PESCADORES DO LITORAL POTIGUAR SOB A 

PERSPECTIVA DA ECOLOGIA HUMANA. 

 

 

 
 

 

 

MIKAELLE KALINE BEZERRA DA COSTA 

 

 

 

 

 

 

2013 

Natal – RN 

Brasil 



 

 

Mikaelle Kaline Bezerra da Costa 

 

 

 

 

A PARTILHA DE ALIMENTOS ENTRE FAMÍLIAS DE 
PESCADORES DO LITORAL POTIGUAR SOB A 

PERSPECTIVA DA ECOLOGIA HUMANA. 
 

 

 

 

 

 

 

 

 

 

 

Dissertação apresentada ao Programa Regional de 

Pós-Graduação em Desenvolvimento e Meio 

Ambiente, da Universidade Federal do Rio 

Grande do Norte (PRODEMA/UFRN), como 

parte dos requisitos necessários à obtenção do 

título de Mestre.  

 

 

 

 

 

Orientador: Prof.Dr. Priscila Fabiana Macedo Lopes 

 

 

 

 

  

 

2013 

Natal – RN 

Brasil 



 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
 
 
 
 

 

 
           Costa, Mikaelle Kaline Bezerra da. 
                 A partilha de alimentos entre famílias de pescadores do litoral potiguar sob a  
            perspectiva da ecologia humana / Mikaelle Kaline Bezerra da Costa.– Macaíba,  
            RN, 2013. 
         

                    106 f.  
        
                    Orientadora: Profa. Dra. Priscila Fabiana Macedo Lopes.                 
 
 
                    Dissertação (Mestre). Universidade Federal do Rio Grande do  Norte.  
             Unidade Acadêmica Especializada em Ciências Agrárias Campus Macaíba.   
             Programa de Pós- Graduação em Desenvolvimento e Meio Ambiente.          
 
                  1. Imprevisibilidade ambiental - Dissertação.  2. Dieta – Dissertação.     
          3.Altruísmo recíproco – Dissertação. 4.Dependência Pesqueira - Dissertação .  
           I. Lopes, Priscila Fabiana Macedo. II.Universidade Federal do Rio Grande do  
           Norte. III. Unidade Acadêmica Especializada em Ciências Agrárias Campus  
           Macaíba. IV. Título.      
 
     
              RN/UFRN/BSPRH                                                                            CDU: 504            

Divisão de Serviços Técnicos 
Catalogação da Publicação na Fonte. 

Unidade Acadêmica Especializada em Ciências Agrárias Campus Macaíba 
Biblioteca Setorial Professor Rodolfo Helinski 

 



 

 



 

 

  

AGRADECIMENTOS 

 

 Agradeço a CAPES pela concessão da bolsa e a UFRN que através do PRODEMA 
forneceu a oportunidade do desenvolvimento dessa pesquisa. 

 Agradeço em especial a Deus por estar presente na minha vida e sempre no controle de 
minhas decisões.  

 A minha família: meus pais Miguel e Luzia Costa, meu irmão Miklécio Costa, minha 
avó Astezia Damião e meus padrinhos Antonio e Maria Graciete Damião pelo amor 
incondicional, incentivo e confiança. 

 A minha orientadora, profª Priscila Lopes, por ter confiado em mim, controlado muitas 
vezes a minha ansiedade, e ajudado a construir com toda segurança a nossa pesquisa. Muito 
obrigada. 

 As famílias de Perobas, Touros/RN pela confiança e disponibilidade em participar 
voluntariamente dessa pesquisa. 

 
 A minha amiga Richelly Dantas por ser uma irmã para mim, incentivar e compartilhar 
comigo todos os momentos desse sonho e de tantos outros de minha vida, agradeço  também a sua 
família que se fez minha sempre que precisei. 
 
 A Clarissy Diniz, Francker Duarte, Gabriele Pereira, Juliana Ibiapina e Rafaela Maria, 
amigos conquistados durante esses dois anos de mestrado que estiveram sempre por perto 
dividindo conhecimento, aflições e alegrias. Muito obrigada.  
 
 A minha turma do mestrado pelos momentos compartilhados, por estarem sempre 
disponíveis a ajudar uns aos outros. E a todos os professores que nos favoreceram com 
conhecimento e experiências. 
 
 Ao grupo de estudo em ecologia humana que ao longo desses dois anos partilharam 
conhecimentos e experiências, contribuindo para o crescimento de cada membro do grupo e 
reciprocamente corresponderam a amizade doada. 
 
 A Bruno Albuquerque, Clarissy Diniz, Geovanine, Rafael Lopes (alunos da UFRN) e 
Miguel Costa (meu pai) pelas contribuições para o desenvolvimento da pesquisa. Muito obrigada. 
 
 A David e Erika (secretários do PRODEMA) pela eficiência e estarem sempre 
disponíveis a ajudar. 

 
 
 



 

 

PARTILHA DE ALIMENTOS ENTRE FAMÍLIAS DE PESCADORES DO LITORAL 

POTIGUAR SOB A PERSPECTIVA DA ECOLOGIA HUMANA. 

 

 

RESUMO: A partilha de alimentos é uma prática comum em pequenos agrupamentos, e é 

vista por muitos autores como um comportamento moldado pela evolução, cujos objetivos 

podem reduzir os riscos da falta de alimento em períodos de escassez, favorecer parentes e, 

indiretamente, a própria aptidão individual, evitar conflitos e mesmo estabelecer alianças e 

parcerias. Neste contexto, o presente estudo objetivou descrever a dieta e investigar as 

possíveis causas evolucionárias para o comportamento de partilha de alimentos entre 

famílias que vivem em uma vila de pescadores artesanais, embora comerciais, pertencente 

a Touros, Rio Grande do Norte (NE do Brasil), com alta dependência econômica e 

alimentar dos recursos pesqueiros, os quais são afetados pelas flutuações ambientais 

sazonais. O estudo foi dividido em duas partes, aqui apresentadas em dois capítulos 

distintos. Para o primeiro capitulo, foram acompanhadas 32 família divididas em dois 

grupos com 16 famílias cada: um dependente exclusivamente (DE) e outro não dependente 

exclusivamente (NDE) da pesca como atividade econômica. A dieta destas famílias foi 

registrada através de um recordatório de 24 horas, durante 10 dias consecutivos tanto no 

mês de janeiro (considerado localmente o mais produtivo para a pesca), quanto no mês de 

junho (considerado o menos produtivo para a pesca). A dieta e a partilha de alimentos das 

famílias DE foi comparada à das famílias NDE para os períodos de alta e baixa 

produtividade pesqueira. A comparação entre os dois grupos mostrou que ambos, 

independentemente de sua relação com a pesca, tiveram sua dieta e partilha diretamente 

afetadas pelo sucesso da pesca. No entanto, famílias DE tenderam a partilhar ligeiramente 

mais alimentos em períodos de alta produtividade e também estiveram sujeitas a uma dieta 

de menor qualidade em períodos de escassez do que famílias NDE. Um dos prováveis 

motivos para estas diferenças é o fato das famílias DE estarem mais sujeitas a 

imprevisibilidades ambientais: partilhar ajudaria a reduzi-las. Esta maior imprevisibilidade, 

associada a consequente menor renda, explicaria o consumo de alimentos de baixa 

qualidade nutricional em períodos de escassez. Para o segundo capítulo, apenas as famílias 

identificadas previamente como DE foram acompanhadas, embora neste caso o 

acompanhamento tenha se dado ao longo de sete dias consecutivos durante 12 meses entre 

setembro de 2011 à agosto de 2012 (os três dias extras nos meses de janeiro e junho foram 

descartados para este segundo capítulo), o que permitiu um registro temporal de toda dieta, 

partilha e produção pesqueira das famílias. Para investigar o comportamento de partilha de 

alimentos entre essas famílias foram testados modelos evolucionários de partilha como: 

seleção de parentesco, altruísmo recíproco, e roubo tolerado, além de aspectos físicos que 

podem indiretamente favorecer alguns dos modelos, como distância geográfica. Estes 

modelos foram utilizados com o intuito de explicar as estratégias utilizadas pelas famílias 

da vila para reduzir os riscos nutricionais causados pelo declínio sazonal do sucesso de 

captura. O acompanhamento anual das famílias DE mostrou que a partilha de alimentos dá-

se especialmente em função do altruísmo recíproco, e secundariamente em função da 

distância. Ou seja, famílias tenderam a partilhar com outras famílias que costumam 

retornar o favor, mas especialmente entre aquelas que se localizavam geograficamente 

próximas. Apesar da inserção comercial deste grupo, mecanismos basais, como altruísmo 

reciproco, ainda atuam, provavelmente porque as condições essenciais para a sua 

existência, como pequenos agrupamentos e interações repetitivas entre pares, ainda se 

mantenham. Isto sugere que o comércio em si e outras prováveis alterações 

socioeconômicas acarretadas por este não sejam necessariamente desruptores de 

mecanismos evolucionários de cooperação (ao menos para altruísmo recíproco), 



 

 

provavelmente desde que outras condições, como tamanho do grupo e interações 

constantes, sejam mantidas. Dessa forma, este estudo não apenas detalha como se dá a 

dieta de famílias costeiras influenciadas direta e indiretamente pela pesca, como também 

auxilia a entender os mecanismos de manutenção da cooperação entre humanos, no que diz 

respeito à partilha de alimentos. 

 

 

PALAVRAS-CHAVE: Imprevisibilidade ambiental, dieta, altruísmo recíproco, 

dependência pesqueira. 

 



 

 

FOOD SHARING AMONG FISHERS’ FAMILIES ON THE COAST OF RIO GRANDE 

DO NORTE UNDER THE HUMAN ECOLOGY PERSPECTIVE 

 

 

ABSTRACT: Food sharing is a common practice in small groups and it is understood by 

many authors as a behavior shaped by evolution, whose goals would be to decrease the 

risks of food shortage in harsher periods, to favor kin, and indirectly, favor one’s own 

individual fitness, to avoid conflicts, and even to establish alliances and partnerships. In 

this context, the current study describes the diet and investigates the food sharing behavior 

among families from an artisanal, but commercial, fishing village in the municipality of 

Touros, Rio Grande do Norte State (NE Brazil) with a high dependency on fishing 

resources affected by seasonal environmental fluctuations. The study was divided in two 

parts, here presented as two distinct chapters. For the first chapter, 32 families were 

sampled, after being divided in two groups of 16 families each: one exclusively dependent 

(FD) and another non-exclusively dependent on fisheries (NFD) as its main economic 

activity. The diet of these families was registered through the 24h- recall method along 10 

consecutive days per month both in January (locally considered the most productive month 

for fisheries) and in June (considered the least productive month for fisheries). The diet 

and food sharing of the FD families were compared to the NFD for the high and low 

fisheries productivity period. This comparison showed that both groups, regardless of their 

dependence level on fisheries, have their diet and food sharing directly affected by the 

fisheries success. However, FD families tended to share slightly more food in periods of 

high productivity and they were also more subjected to a lower quality diet in periods of 

food shortage than NFD families. One of the likely explanations for such differences is the 

fact that FD families are more subjected to environmental unpredictability and sharing 

would help decrease such uncertainty. Such higher unpredictability associated to a 

consequent lower income would also explain the ingestion of lower nutritional quality food 

during shortage periods. For the second chapter, only the FD families were sampled, 

although in this case the sample took place along seven consecutive days per month during 

12 months, between September 2011 and August 2012 (the three extra sampling days in 

January and June were not considered in this chapter), which allowed the register of diet, 

food sharing and fisheries along the whole year. To investigate the food sharing behavior 

of these families, some evolutionary models were tested, such as kinship selection, 

reciprocal altruism, and tolerated theft (or tolerated scrounge), besides physical aspects that 

could indirectly support some of these models, such as geographical distance. These 

models were used with the intent of explaining the strategies used by these families in 

order to decrease the nutritional risks brought about by fisheries seasonal fluctuations. The 

results showed that FD families shared food mostly due to reciprocal altruism, and, 

secondarily due to the distance between households. Families tended to share more and 

more often with families that paid their favor back, but especially with those that were 

living geographically close. Despite the commercial insertion of this group, basal 

mechanisms, such as reciprocal altruism, still work, probably because the essential 

conditions for its continuation are still there, such as living in small groups and having 

repetitive interactions between cooperative pairs. This suggests that commerce, with all of 

its likely associated socioeconomic changes, is not necessarily a disruptor of evolutionary 

cooperation mechanisms (at least for reciprocal altruism), probably as long as other 

conditions, such as group size and constant interactions, are kept. As such, this study not 

only details how the diet and food sharing of coastal families are affected directly and 

indirectly by fisheries, but it also helps understand cooperation maintenance mechanisms 

regarding food sharing. 



 

 

 

KEY-WORDS: Environmental unpredictability, diet, reciprocal altruism, fisheries 

dependence. 
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1.0-INTRODUÇÃO GERAL 

 

 A necessidade humana de obter alimentos conduz o homem a buscar alternativas 

que equilibrem eficiência e risco para definir as estratégias necessárias obter alimentos e 

manter um estado nutricional adequado, adaptando-se às flutuações ambientais, e 

consequentemente aumentando a probabilidade do indivíduo sobreviver às adversidades 

ambientais (ISACC, 1978). 

No entanto, resta ainda ao ser humano lidar com a estocasticidade ambiental e todas 

as incertezas associadas à obtenção de alimento. Uma das formas de se reduzir esta 

variabilidade na aquisição de alimento é através da partilha de alimentos, que é definida 

como uma transferência voluntária do alimento de um possuidor para um receptor que tem 

interesse no alimento (FEISTNER & MCGREW, 1989). A partilha de alimentos é um 

comportamento frequente entre diversas espécies animais e prática universal entre 

humanos (BETZIG & TURKE, 1986). A partilha reduz os efeitos das variações dos 

recursos dentro de um grupo, aumentando a estabilidade quantitativa entre os indivíduos: 

quanto maior o pacote adquirido por um membro, maior espera-se que seja a taxa de 

distribuição, diminuindo as discrepâncias de valores entre doador e receptor 

(WINTERHALDER, 1986).  

Outros mecanismos, como incluir o consumo de alimentos normalmente ignorados; 

aumentar a área de procura por recursos em áreas de maior disponibilidade (HALSTEAD 

& O’SHEA, 1982), enviar membros mais frágeis da família para áreas de menor risco, 

entre outros, também podem ser empregados para lidar com a estocasticidade. No entanto, 

neste trabalho o enfoque será dado exclusivamente na questão do compartilhamento de 

alimentos e as razões evolutivas para o mesmo, utilizando como pano de fundo teórico a 

Ecologia Humana.  

A ecologia humana, em interação com outras áreas do conhecimento, vem dar 

suporte a compreensão das estratégias utilizadas pelo ser humano diante da estocasticidade 

ambiental para obter alimento e garantir a sua sobrevivência.  Neste contexto, mostra-se 

como uma ferramenta teórica adequada à investigação de uma questão abordada ao longo 

das últimas décadas (GURVEN et al., 2000), mas ainda mostra lacunas especificas, como 

por exemplo como a partilha de alimentos se dá entre grupos humanos com inserção 

econômica no mercado (KOSTER, 2011). 

 

1.1-A perspectiva evolutiva na explicação da partilha de alimentos 
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 Dentre grupos humanos e não humanos, a partilha de alimentos quando analisada 

sob a perspectiva da ecologia evolutiva humana, parece estar condicionada a busca de um 

benefício futuro, seja através do favorecimento de parentes (seleção de parentesco) ou 

através do recebimento de alimento, em quantidade equivalente, em momento simultâneo 

ou não (altruísmo recíproco) (KAPLAN & HILL, 1985), ou ainda em troca de uma outra 

moeda, como parceiros sexuais ou aliados políticos  (BLIEGE BIRD & BIRD, 1997). 

Assim, vê-se as trocas de alimentos como atividades de natureza estratégica, projetadas 

para diminuir as chances de não obtê-lo em algum outro momento ou projetadas para 

beneficiar os seus próprios genes, garantindo deste modo o aumento do fitness individual 

(TRIVERS, 1971). 

 Há diversos modelos teóricos propostos que buscam explicar as tendências da 

partilha de alimentos dentro e entre grupos (KAPLAN & HILL, 1985). De fato, análises 

recentes mostram que várias das alternativas propostas por estes modelos podem atuar de 

forma concomitante numa mesma população (GURVEN et al., 2000; KOSTER, 2011). 

Abaixo, são analisados alguns dos principais modelos, que serão considerados ao longo 

dessa dissertação. 

 

1.1.1 Seleção de parentesco 

 O direcionamento do alimento adquirido a consanguíneos é uma forma de 

beneficiar indiretamente seus próprios genes, garantindo assim aumento do fitness 

individual. Estudos evolucionários revelam que o grau de parentesco pode ser o argumento 

base para a partilha de alimentos, e que essa ocorra para beneficiar os descendentes, com o 

custo de doar menor que o beneficio para o receptor, vezes o coeficiente de parentesco 

(HAMILTON, 1964; HAMES & MCCABE, 2007; KOSTER, 2011). Ou seja, quanto 

maior o grau de parentesco, maior o benefício para o doador em se compartilhar.  

 A partilha entre parentes não é feita de forma aleatória. Além do grau de 

parentesco, estudos sugerem que critérios como idade e sexo também sejam relevantes 

(KAPLAN & HILL, 1985). Alguns estudos mostram que os indivíduos mais jovens, ou em 

idade reprodutiva, são mais beneficiados na partilha, principalmente com alimentos doados 

por seus pais (KOSTER, 2011). Isso se daria porque jovens possuem um maior potencial 

reprodutivo, portanto aumentam-se as chances da perpetuação gênica do doador, como 

também pela alta capacidade de converter a energia dos alimentos consumidos em fitness 

para novas capturas (ALLEN-ARAVE et al., 2008). Porém, destoando destes achados, a 

mãe costuma atuar mais fortemente como receptora, superando o número de eventos de 



18 

 

 

 

partilha entre pai e filhos, filhos e pai, ou entre irmãos (KOSTER, 2011). O favorecimento 

de mães parece se dar em função do investimento parental, valor reprodutivo feminino, e 

pelo fato das mulheres estarem relacionadas à distribuição do alimento dentro do núcleo 

familiar, aumentando as chances de reciprocidade (BLIEGE BIRD, 2007; GURVEN et al., 

2001).  

 

1.1.2 Altruísmo recíproco 

 O altruísmo é definido como a intenção do individuo em querer beneficiar  um 

outro individuo, mas esperando o retorno do recurso partilhado no mesmo valor ou 

equivalente, mesmo que seja em um momento posterior, tornando-se um mecanismo 

vantajoso e atuando como um redutor de riscos futuros (TRIVERS, 1971). A quantidade 

do recurso retornado não precisa ser igual ao doado, contanto que o mesmo exceda o valor 

marginal do que foi doado, ou seja, o interesse em obter o recurso seja elevado no 

momento da troca (GURVEN, 2004). O atraso temporal acaba desvalorizando 

gradativamente o recurso anteriormente partilhado (KOSTER, 2011). Existem muitas 

evidências teóricas que revelam a existência dessa estratégia entre comunidades, porém 

empiricamente existe dificuldade em se constatá-la decorrentes da demora no retorno 

(GURVEN et al., 2000). Além disso, torna-se basicamente impossível determinar 

quantitativamente a existência de altruísmo quando a moeda devolutiva é diferente daquela 

primeiramente partilhada, como o recebimento de apoio político ou parceiros em troca de 

alimentos (KOSTER, 2011). No entanto, quando há troca em moedas diferentes, alguns 

autores preferem denominar a estratégia de Troca, ao invés de altruísmo recíproco 

(KAPLAN & HILL, 1985).  

 

1.1.3 Roubo tolerado 

 A captura de um grande pacote de recurso que é de interesse público em momento 

esporádico (imprevisível) pode levar ao chamado roubo tolerado. A prática não implica em 

roubo propriamente dito, mas na partilha de um recurso que aparentemente seria mais 

vantajoso ao doador mantê-lo para si. Essa estratégia de partilha é considerada vantajosa ao 

doador desde que as necessidades do núcleo familiar do proprietário sejam primeiramente 

supridas, seguindo uma curva de consumo decrescente, em que continuar consumindo não 

seja mais benéfico (BLIEGE BIRD & BIRD, 1997).  

 Doar o excedente aos membros externos diminui os custos de conflitos na defesa 

do pacote (não necessariamente físicos). Além disso, a distribuição do alimento é capaz de 
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promover um equilíbrio quantitativo entre membros externos, mantendo o fitness coletivo, 

e consequentemente aumentando a probabilidade de novas conquistas e subsequentes 

partilhas, sinalizando o altruísmo recíproco (WINTERHALDER, 1996).  

 

1.1.4 Sinalização custosa 

 Esta estratégia é conhecida também como princípio da desvantagem (ZAHAVI, 

1977). Nela, um indivíduo se arrisca na captura de um recurso “caro” de interesse coletivo, 

expondo ao público as suas habilidades e a sua capacidade de obter esse recurso, mas por 

fim compartilha a sua aquisição com outros indivíduos (BLIEGE BIRD et al., 2001). 

Apesar de parecer realmente desvantajoso, esse método é avaliado como conveniente, pois 

os doadores sinalizam as suas habilidades diante de um grande público, podendo ser 

compensados com status social, ou atração de parceiros sexuais (GURVEN & HILL, 

2009). Embora este método esteja sendo brevemente apresentado aqui, o mesmo não será 

testado ao longo dessa dissertação. De fato, a comprovação deste método é difícil de ser 

feita em campo e geralmente está relacionado com o altruísmo recíproco (GURVEN, 

2004).   

  

1.2-Ecologia humana e proteína animal 

 Dentre os alimentos a serem partilhados por uma população destaca-se a carne 

(proteína animal) como um recurso que sofre variações quantitativas de acordo com as 

flutuações ambientais. Essas flutuações podem gerar uma instabilidade sobre o estado 

nutricional e a qualidade de vida, como também sobre a sustentabilidade de uma 

determinada população (HANAZAKI & BEGOSSI, 2003). 

 A carne tem um grande valor comercial, e na dieta humana é importante na 

formação e manutenção dos tecidos e na metabolização de energia necessária para as 

atividades diárias (HAMES, 1987; MORAN, 2010). Assim, a ecologia humana pode 

elucidar mecanismos de interações entre o ambiente e a dieta de uma determinada 

população, principalmente quando se tem como base a disponibilidade de alimentos locais 

(HANAZAKI & BEGOSSI, 2003; MACCORD & BEGOSSI, 2006). 

  O ser humano depende da disponibilidade do recurso no meio ambiente, embora 

isso não implique que ele o consuma em quantidades equivalentes ao que se encontra 

disponível (HAWKES et al., 1982). Tanto a caça quanto a coleta e extração de animais 

silvestres são atividades imprevisíveis, embora mantenham relação com a sazonalidade 
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(GURVEN & HILL, 2009), o que exige um investimento energético na captura desses 

alimentos, mas sem garantias de sucesso (BLIEGE BIRD et al., 2002). 

 A partilha de recursos valiosos como a carne é de difícil compreensão 

evolutivamente, a menos que se investiguem as possíveis estratégias de compensação a 

curto ou longo prazo para o fitness do doador (PATTON, 2005).  

  

1.3- Riscos e a pesca. 

 Os humanos devem equilibrar efetividade, eficiência e risco ao determinar suas 

respostas aos estresses ambientais. Esse equilíbrio se faz necessário para determinar as 

estratégias precisas para obtenção de recursos, e implica em certa flexibilidade 

comportamental e/ou fisiológica. Essa flexibilidade pode ser tratada como a capacidade 

adaptativa às flutuações ambientais, e quanto mais adaptada uma espécie estiver ao meio 

que está inserida, maiores as chances de sobrevivência de seus indivíduos (KORMONDY 

& BROWN, 2002; MORAN, 2010). Por exemplo, a existência de sazonalidade ambiental 

requer adaptações especificas no comportamento de grupos humanos que dependem 

diretamente do meio natural para obtenção de recursos alimentares (KORMONDY & 

BROWN, 2002). Estas adaptações podem ser de ordem comportamental (ex.: alteração das 

estratégias de exploração de recursos) ou mesmo adaptações na dieta, para que haja 

compensação nutricional na ausência/excesso de um alimento (MORAN, 2010). 

Evidentemente, a sazonalidade influenciaria também no comportamento de partilha 

(WINTERHALDER, 1986).  

 Dentro desta perspectiva, destaca-se a pesca de subsistência, a qual é caracterizada 

como uma atividade humana de obtenção de recursos, marcada pela imprevisibilidade 

ambiental natural, agravada por fatores de ordem antropogênica, como a pesca predatória e 

a sobrepesca, atividades que podem contribuir com a extinção de importantes espécies, 

gerando consequências ambientais e sociais (ALDON et al., 2011). 

 

1.4-Pesca e partilha de alimentos 

  A atividade pesqueira é importante na sustentação de diversas atividades 

econômicas, mas, em diversos locais encontra-se ameaçada, em função de fatores como 

sobrepesca (BURBRIDGE et al., 2001), destruição de zonas costeiras (MACCORD & 

BEGOSSI, 2006), e poluição (ALDON et al., 2011). Ainda, o crescimento urbano 

desordenado pode gerar mudanças nas práticas artesanais de pesca, alterando os hábitos 

tradicionais de pequenas populações e levando ao aumento da dependência de produtos 
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externos, podendo inclusive afetar o estado nutricional de uma população (MACCORD & 

BEGOSSI, 2006). 

 As mudanças naturais e antropogênicas podem alterar a vida de famílias que 

residem em comunidades de pesca artesanal, aumentando a procura por fontes econômicas 

mais estáveis. Podem surgir assim sub-grupos dentro da própria comunidade com graus de 

dependência pesqueira diferentes, que diante da insegurança na pesca, aumentam a procura 

por empregos assalariados permanentes que tragam a garantia de uma renda mensal estável 

(CAPELLESSO & CAZELLA, 2011). Nem sempre os efeitos são sentidos de forma 

drástica, o abandono da pesca e as mudanças nutricionais de comunidades tradicionais 

podem ocorrer gradativamente (HANAZAKI & BEGOSSI, 2003). 

  Para recursos que sofrem constantes variações, como a pesca, e são, portanto, 

considerados de alto risco, a partilha entre os indivíduos de sucesso e os de fracasso na 

captura pode atuar como um mecanismo para amortecer essas variações, porem ela só deve 

ocorrer quando há baixo custo de doar o excedente (BLIEGE BIRD et al., 2002; HAWKES 

et al., 2001; KAPLAN & HILL, 1985; WINTERHALDER, I986). Ainda, quando o núcleo 

familiar contém um número elevado de membros dependentes, a partilha poderá acontecer 

em menor quantidade, mantendo ao máximo recursos para a subsistência familiar 

(GURVEN, 2004). 

 Portanto, pescadores de subsistência e suas famílias, diante de sua alta dependência 

dos recursos extraídos do mar, podem estar vulneráveis às flutuações ambientais. Estas, ao 

promoverem alterações nos recursos marinhos, afetam o comércio de peixes, além de 

afetarem principalmente a alimentação das famílias que tem no pescado a garantia de uma 

fonte proteica, essencial à produção de energia para a execução de suas atividades 

(ALDON et al., 2011; MORAN, 2010).  

 Com base nas definições abordadas por Allen-Arave et al., (2008), Hames (2000), 

Hames & MacCabe (2007), Hamilton (1964), Kaplan & Hill (1985), Winterhalder (1996), 

e Koster (2011), os quais explicitam a perspectiva evolutiva sobre o comportamento 

humano e partilha de alimentos, o presente estudo parte do pressuposto que exista a 

partilha de alimentos entre famílias de pescadores de pequena escala. Para isso, uma 

comunidade pesqueira que têm sub-grupos com dependências distintas da pesca foi 

acompanhada, com o objetivo de se testar as seguintes hipóteses relacionadas à partilha de 

alimentos:  

 1) Dependência direta x indireta do recurso – Frequência: a partilha em grupos 

dependentes exclusivamente da pesca ocorre com maior frequência do que em grupos não 
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dependentes, já que os primeiros teriam menos alternativas econômicas e deveriam dar 

prioridade aos alimentos obtidos sem custos;  

 2) Dependência direta x indireta do recurso – Qualidade: Deve haver distinção 

entre os alimentos compartilhados entre dependentes e não dependentes da pesca, pois a 

quantidade partilhada pelo grupo dependente da pesca deve estar diretamente relacionada 

ao sucesso de captura do pescado.  

 3) Seleção de parentesco: parentes consanguíneos (pais, filhos, irmãos, etc.) devem 

ser os mais beneficiados; quanto mais elevado o grau de parentesco, maiores as 

quantidades trocadas e mais frequentes devem ser as trocas; 

 4) Altruísmo recíproco: as trocas entre famílias, descontando-se as relações de 

parentesco, devem ser relativamente igualitárias, com doadores e receptores alternando-se 

nestes papeis ao longo do tempo. O recurso trocado pode ser o mesmo ou não, desde que 

sejam recursos alimentares; 

 5) Roubo tolerado: algumas famílias com maiores necessidades calóricas devem 

receber mais alimentos, embora não retribuam de maneira igualitária. No entanto, este 

alimento só será doado quando o valor para o doador for menor que o valor para o receptor 

(quando houver excedente). 

   

 Não serão descartadas a possibilidade da existência de estocagem de alimento 

(armazenamento do alimento para consumo posterior, principalmente a carne) 

(HALSTEAD et al., 1982). 

2.0-PROCEDIMENTOS METODOLÓGICOS  

 

2.1-Delimitação e caracterização da área de estudo 

 O presente estudo foi desenvolvido em Perobas, uma vila praieira pertencente ao 

município de Touros, litoral norte do estado do Rio Grande do Norte (Figura 1), distante a 

87 km da capital do estado, Natal.  A sede do município (5º 11’ 56” S e 35º 27’ 39” W) 

apresenta uma população de 31.089 habitantes, em uma área de 840, 375km
2
 (IBGE, 

2010). O município tem clima tropical chuvoso, porém seco no verão (IDEMA, 2008).  

 Peroba está localizada aproximadamente a 12 km de Touros, o principal centro 

comercial local. Nesta vila residem 130 famílias e a maioria dessas famílias apresentam 

uma relação direta ou indireta com a pesca de subsistência, extraindo dessa atividade 

recursos marinhos necessários para alimentação e/ou comércio. Os pescadores locais 

utilizam como ferramentas principais de captura as redes de arrasto e pequenas 
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embarcações conhecidas como “paquete”. Destacam-se como espécies de maior valor 

comercial o camarão (Xiphopenaeus kroyeri e Litopenaeus schimitti), e peixes maiores de 

20 cm são considerados nobres [ex.: carapeba (Diapterus rhombeus), salema (Archosargus 

rhomboidalis), pampo (Trachinotus carolinus), sanhoá (Genyatremus luteus), barbudo 

(Polydactylus oligodon)], Os inferiores a 20 cm [sardinha cascuda (Harengula clupeola), 

sardinha lombo azul (Opisthonema oglinum), cundunga  (Stellifer stellifer), bagre fita 

(Bagre marinus), coró branco (Pomadasys corvinaeformis)] são os de baixo valor 

comercial e geralmente utilizados no consumo das próprias famílias.  

 

 

Figura 1: Localização da área de estudo, sinalizados a direita os grupos utilizados na 

pesquisa (DE: dependente exclusivamente; NDE: Não dependente exclusivamente, da 

pesca), em Perobas no município de Touros/Rio Grande do Norte-RN (Brasil). 

 

 

2.2-Métodos 

 2.2.1-Escolha das famílias 

 Foi realizada uma visita prévia a Perobas no mês de junho de 2011 para definir as 

famílias que teriam suas dietas acompanhadas. Foi dada preferência a sub-agrupamentos 
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espaciais naturais dentro da vila (uma ou poucas ruas), devido à dificuldade temporal de se 

acompanhar a partilha e a dieta de todas as famílias simultaneamente.  

 Dessa forma, foram escolhidos dois grupos com 16 famílias cada: um dependente 

exclusivamente (DE) e outro não dependente exclusivamente (NDE) da pesca como 

atividade econômica. Estes dois grupos representam aproximadamente 25% do número de 

famílias que residem em Perobas.  

 O primeiro grupo (DE) foi acompanhado ao longo de todo o trabalho (12 meses de 

coleta de dados) e abordado em ambos os capítulos desta dissertação. Já o segundo grupo 

(NDE) foi acompanhado apenas nos meses de janeiro e junho de 2012, e está descrito e 

analisado no capítulo 1 dessa dissertação. 

 

 2.2.2 Aplicação das entrevistas 

 A todas as famílias foi aplicado um questionário social (Julho de 2011), assim 

como entrevistas semiestruturadas (de Setembro de 2011 e Agosto de 2012), devidamente 

aprovados em janeiro de 2012 pelo Comitê de Ética Humana da Universidade Federal do 

Rio Grande do Norte (UFRN) com o CAAE-0232.0.051.000-11 (Apêndice 1). 

 O questionário social (Apêndice 2) foi aplicado ao responsável pelo núcleo familiar 

(Figura 2A), o que são adultos casados, descendentes dependentes deles e alguns parentes 

mais velhos vivendo na mesma residência (GURVEN et al., 2001), que aceitaram  

participar do estudo. Para cada família foi traçado o perfil sócio-econômico, buscando a 

interação genealógica entre estas e informações sobre a pesca.  

 Após o levantamento do perfil familiar, as famílias foram codificadas e foram 

preparadas as matrizes de observação de partilha de alimentos para o cruzamento dos 

dados obtidos a partir das entrevistas diárias, segundo metodologia descrita em Hames 

(2000). 

 A estrutura da entrevista foi definida após um teste piloto (Figura 2B) realizado em 

agosto de 2011 no grupo DE (Apêndice 3). Só então foi iniciada a coleta de dados, a qual 

resultou em um registro temporal ao longo de doze meses (setembro de 2011 a agosto de 

2012), durante sete dias consecutivos em cada mês, prevendo percorrer todas as variações 

ambientais e/ou sociais ocorridas ao longo dos meses. 
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Figura 2: A)aplicação do questionário social; B) aplicando entrevista piloto. 

 

 As entrevistas foram realizadas com as mulheres responsáveis pela família (Figura 

3A), sempre após o almoço, a fim de registrar e quantificar os alimentos partilhados. Além 

disso, foi realizado um histórico de todo o alimento (kg) consumido nas três principais 

refeições pelas famílias nas últimas 24h, assim como a quantidade (kg) de pescado 

capturado, mantendo paralelamente o registro de informações e observações focais (e.g.: 

acompanhamento de alguns desembarques pesqueiros) possibilitando um maior respaldo 

aos resultados. 

 O questionário social e as entrevistas diárias também foram aplicados ao grupo 

NDE, porém apenas nos meses de janeiro e junho de 2012. Esses meses foram escolhidos 

por serem considerados como mês bom (MB) e mês ruim (MR) para a pesca 

respectivamente, pelo grupo DE nos questionários anteriormente aplicados. O 

acompanhamento da dieta e da partilha do grupo NDE foi realizado durante dez dias 

consecutivos nestes dois meses (para o capitulo 2 os três últimos dias excedentes em 

janeiro e junho foram excluídos das análises do grupo DE) e contou com o auxílio de outra 

pesquisadora, o que permitiu acompanhar aos dois grupos DE e NDE simultaneamente 

(Figura 3B). 

A B 
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Figura 3: A) aplicando entrevista a responsável pela família;  B) Aplicando entrevista 

a responsável pela família no grupo NDE.  

 

 Para esse comparativo temporal e de dependência pesqueira o estudo abordou a 

doação de alimentos, eventos (nº de vezes que o alimento foi citado) e quilogramas (kg), 

dentro de cada grupo e entre eles, com enfoque no número de eventos  e quilograma de 

proteínas de origem animal consumidas em cada família.  A proteína animal foi 

classificada por tipo (carne, frango, ovos, embutidos, peixe pequeno, peixe grande e 

outros). O número de doações de qualquer tipo de alimento foi também relacionado à 

quantidade (kg) de peixes capturados por cada grupo e em cada período. 

 

 

 

 

A B 
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Abstract: This study compared the consumption of animal protein and food 

sharing among fishers’ and non-fishers’ families of the northeastern Brazilian 

coast. The diet of these families was registered through the 24-h recall method 

during 10 consecutive days in January (good fishing season) and June 2012 (bad 

fishing season). Fish consumption was not different between the fishers’ and non-

fishers’ families, but varied according to fisheries productivity to both groups. 

Likewise, food sharing was not different between the two groups, but food was 

shared more often when fisheries were productive. Local availability of fish, more 

than a direct dependency on fisheries, determines local patterns of animal protein 

consumption, but a direct dependency on fisheries exposes families to a lower 
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quality diet in less productive seasons. As such, fisheries could shape and affect 

the livelihood of coastal villages, including fishers and non-fishers families. 

 

Key-words: artisanal fisheries, fisheries unpredictability, risk, diet, animal protein, 

human ecology. 

 

1.0-INTRODUCTION  

Human beings have always exposed themselves to the unpredictability and 

risks associated to fishing, hunting and gathering, investing energy when foraging 

for their own and/or their group subsistence due to the need to keep their 

homeostasis and their reproductive capacity (Betzig and Turke, 1986; Bliege Bird 

et al., 2002). The high dependency on natural resources, especially in more 

isolated societies, leads humans to define strategies to obtain food that balance 

effectiveness, efficiency and risk when determining their responses to 

environmental stresses. Such flexibility can be understood as an adaptive capacity 

to environmental fluctuations, and the more adapted a species is to its 

environment the higher the probability that its descendants will survive 

environmental hardships (Kormondy and Brown, 2002; Moran, 2010; Winterhalder, 

1986). 

The last decades have witnessed a growth in studies that approach the 

strategies used by humans to assure a relatively steady food supply, especially in 

societies that depend directly on natural resources. These studies explore labor 

division (e.g. societies where women are responsible for food gathering and men 

for hunting and fishing) (Moran 2010), the cooperative acquisition of food and 
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animal husbandry (Gurven, Hill, and Jakugi 2004) and also food sharing patterns 

(Gurven and Hill, 2009).  

Food sharing, defined as the donation of food from one household to 

another (Feistner and McGrew, 1989), can be seen as one of the physical and 

cultural ways to connect local people to their land, and in some instances, to their 

wildlife (Garibaldi and Turner, 2004). According to many authors, food sharing 

favors community relationships by strengthening social and kin ties (Feenstra, 

1997; Loring and Gerlach, 2009). Another point of view suggests yet that food 

sharing happens more commonly with foodstuff that is unpredictably acquired, 

such as game and fish, and that requires an intense energy investment (Gurven 

and Hill, 2009). The exchange of resources originated from hunting and fishing, for 

example, is seen by many authors as a way to decrease the risk of not having 

meat in the future (Bliege Bird et al., 2002). This brings up an especially interesting 

situation to the understanding of the evolution of cooperation among human 

beings, by allowing the test of hypotheses such as kin selection (the direct benefit 

of relatives) and reciprocal altruism (Allen–Arave, Gurven, and Hill, 2008).  

Moreover, in hunter-gatherer and fishing societies not only are some 

foodstuff donated more often than others (e.g. the ones with variable return, such 

as meat), but there is also a direct relationship between the package size (how 

much food was hunted, gathered or extracted in one event) and the donated 

amount (the bigger the food package, the larger the amount given) (Bliege Bird 

and Bird, 1997; Hawkes, O’Connell, and Rogers, 1997; Winterhalder, 1986). 

Besides, some members of the group can be favored more or less not only 

because of their kin status or reciprocity history, but also due to their reproductive 

potential, in which younger individuals get more food (Allen–Arave, Gurven, and 
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Hill, 2008). Another possibility is that donation could, in fact, be hiding the interest 

of getting back something other than food in the future (Bliege Bird and Bird, 

1997): there could be an exchange between different currencies, such as food for 

work or political allies (Koster, 2011). 

Environmental fluctuations can also indirectly affect the food search 

behavior. Food sharing, stocking and migration are seen as advantageous 

strategies to assure a steadier food supply in uncertain environments 

(Winterhalder, 1986). Food sharing and stocking, for example, could partially 

mitigate the lack of a resource spatially or temporally unavailable (Andras, 

Lazarus, and Roberts, 2007).  

Subsistence and small-scale fisheries are characterized by natural 

environmental unpredictability that can subject fishers to an unstable economy. 

Due to that, fishers are sometimes denied basic rights, such as access to health 

benefits and education, which might worsen their poverty (Allison et al., 2012). 

However, small-scale fisheries could also prevent fishers from getting into deeper 

deprivation by helping them maintain their livelihoods through an easy access to 

fishing grounds and to their free common property or, in some cases, open access 

resources (Béné, MacFadyen, and Allison, 2005). The environmental 

unpredictability, on its turn, can be made even worse by anthropogenic effects, 

such as overfishing (Burbridge et al., 2001). In coastal communities, fishing 

resources are essential as food and income sources, and, as such, impacts on 

these resources have consequences to food security and to the local 

socioeconomics (Chatterjee, Fernandes, and Hernandez, 2012; Mulyila, 

Matsuoka, and Anraku, 2012). Such impacts reflect on the livelihood of the fishers’ 

families by leading them, for example, to look for more stable economic 



35 

 

 

 

alternatives, resulting in groups with different levels of fisheries dependency in the 

community (Capellesso and Cazella, 2011). If, on the one hand, this situation can 

imply in local socioeconomic changes, on the other hand it shows itself as a 

unique chance to understand how these changes would affect food consumption 

pattern and food sharing, especially of fish. 

Based on that, this study investigated the animal protein consumption by 

two distinct households groups (fisheries and non-fisheries dependent), being 

expected that fishers’ families would ingest fish more often and in higher amounts 

than the non-fishers’ families, and that this pattern would be affected by seasonal 

fisheries productivity. The origin of the food consumed by these same groups was 

also analyzed, being expected a higher prevalence of externally acquired food in 

the diet of non-fishers’ families. Some food sharing hypotheses were also tested: 

1) food sharing among the fishers’ families should be directly related to the 

frequency and amount of food caught, varying with the fishing period; and 2) food 

sharing should be more frequent and the amount of shared food larger among 

fishers’ families than among non-fishers’ families, as the first ones directly depend 

on an unpredictable resource (fish) and are more likely to be poor, hence sharing 

could reduce such variation and add to food security.  

Understanding such aspects can help clarify the understanding of livelihood 

strategies of human groups with distinct dependencies on a natural resource used 

for food, who are subjected to stochastic factors but who need to keep a steady 

supply of animal protein in the family. Moreover, this study can also shed some 

light, although indirectly, in the understanding of food sharing patterns, considering 

the direct or indirect relevance of an important but unpredictable natural resource. 
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2.0-STUDY AREA 

Perobas is a coastal fishing village belonging to Touros municipality (5º 11’ 

56” S and 35º 27’ 39” W), on the northern coast of Rio Grande do Norte State, 

Brazil (Figure 1). The climate in the region is tropical rainy, with dry summers 

(IDEMA, 2008). 

.  

 

 

 

 

 
 
 
 
 
 
 
Figure 1: Map showing the study area, the coastal village of Perobas (Rio Grande 
do Norte state, Brazil), highlighting the two groups considered in this study (FD – 
fisheries dependent; NFD: non-fisheries dependent). 

 

About 130 families live in Perobas and most of them have a direct or 

indirect dependency on fisheries, using fish resources for consumption or 

commerce. This village was chosen for offering ideal conditions to compare food 

intake and food sharing between families who still directly depend on fisheries and 

the ones that do not, but who are both spatially concentrated on a clearly defined 

area. Such arrangement allowed following the food in the village with some 

relatively certainty, from the time it was acquired to its distribution. 

The local fishers use small bottom trawl and gillnets, and go out for fishing 

in small paddled boats or non-motorized rafts. The main species caught in the 
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area are white shrimp and fish, which are divided into two categories: high priced – 

the ones that grow more than 20 cm long (e.g. Silver mojarra – Eucinostomus 

argenteus, Seabream - Archosargus rhomboidalis, pampo - Trachinotus carolinus, 

Grunt - Genyatremus luteus, and Littlescale threadfin - Polydactylus oligodon), and 

low priced species (e.g. Sardines - Harengula clupeola and Opisthonema oglinum, 

Little croaker - Stellifer stellifer and Roughneck grunt - Pomadasys 

corvinaeformis). These species were identified on site by an ichthyologist (G.A 

Alves) and some specimens were brought to the laboratory to have their 

identification confirmed with the support of fish identification keys (Figueiredo and 

Menezes, 1978; Figueiredo and Menezes, 1980; Figueiredo and Menezes, 2000). 

 
3.0-METHODS 

The households were chosen based on the identification of natural spatial 

sub-groups in the village, each with one or a few streets, in order to facilitate the 

register of the daily food sharing and diet of the families. Two groups with 16 

families each were chosen: the fisheries dependent (FD) and the non-fisheries 

dependent (NFD). In fact, the NFD implies in a non-direct dependency on 

fisheries: although they can eventually fish and/or sell their catch, fisheries are not 

their main economic activity. These two groups represent approximately 25% of 

the total number of families living in Perobas, and although they can have different 

economic activities, there can be kin ties between families of both groups.  

A pre-questionnaire was applied to all these selected households to identify 

its socioeconomic features and to gather information about fisheries, in order to 

characterize the homogeneity of the group. After that, these households were 

coded and had their diet and food sharing registered through a standard protocol. 

The data was put on observational matrixes, according to a methodology adapted 
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from Hames (2000). All the procedures were approved in January 2012 by the 

Ethics Committee of the University of Rio Grande do Norte (CAAE-

0232.0.051.000-11). 

This protocol was defined after a pilot test in August 2011, applied with the 

FD group. After that, the sampling was done along 10 consecutive days in January 

and June 2012, chosen for being locally considered a good (GM – dry period) and 

a bad month (BM – rainy period) for fishing, respectively, by the FD group during 

the pre-questionnaire phase. Good and bad months were then defined according 

to fishers’ local perception, who see dry months as more productive than rainy 

ones.  

The protocols were filled in after lunch, with the support of the household 

women, as they are responsible for the food preparation in the village. The 24-h 

recall method was used to gather information on the three main meals of the day 

(dinner, breakfast and lunch), registering the types of food consumed, the 

approximate amounts eaten (in kg), as well as the amount of fish caught in the 

previous day, if any. Any animal protein that was donated or received (in number 

of events and amounts in kg) within and between groups was also registered. The 

animal protein was classified in beef, chicken, egg, processed meat (sausages, 

cold cuts and canned beef/tuna), high and low-priced fish and others. Animal 

protein was chosen as the item to be followed in the food exchanging analysis for 

being considered an unpredictable resource, thus, more likely to be subjected to 

food sharing (Hawkes, O’Connell, and Jones, 2001). 

Fish landings were also directly observed whenever possible to confirm the 

estimates given by the fishers, as well as food sharing events. In these cases, the 

researcher would take note of the amounts of fish landed or the amounts of food 
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shared and compare them with the estimates provided by fishers or household 

members.  

3.1-Characterization of the groups 

The average number of individuals per household was of 5.4 (FD) and 5.2 

(NFD). In the FD group, bottom-trawl nets were the main fishing gear (n=13 

households), while in the NFD only five families had fishing gear or equipment 

(beach seine net=2; rafts=3), although such equipment was never used to provide 

the main source of income. In the NFD group, income comes mainly from 

commerce (n=6), retirement funding (n=5) and domestic services (n=5), such as 

working as maids or housekeepers. The income of the two groups varied between 

the two periods, GM (FD = R$ 562±213; NFD = R$ 655±264) and BM (FD = R$ 

402±304; NFD = R$ 485±970), with the NFD group always showing a higher 

average income (Mann-Whitney test: GM: U=70.5; P=0.0302; BM: U=48.0; 

P=0.0026).  

In the beach-seine fishery, six fishers (household heads) who own their 

boats and nets hire other fishers to work together with them. The outcome of this 

fishery is separated: high priced fish and shrimp are usually destined to 

commerce, while the rest can be consumed by the fishers’ families or donated. 

The money made from each fishing event (if any) is shared in six parts, as the 

owner of the net has the right to keep two parts for himself for the maintenance of 

the gear. The net owner is also responsible for selling and dividing the money. The 

sale is done on the beach to middlemen or regular people, usually based on an 

auction. The fishers’ wives also fish, especially the low-priced species as they can 

be caught from the shore or very close to it. These fish, especially for being the 
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low-priced kind, are usually consumed by their families. The women are also 

responsible for storing the fish, by freezing or mostly salting it. 

Fishers that use rafts work in pairs and they set apart a little part of the 

money made (defined according to the need) to maintain the boat and buy gas to 

cook their food while fishing. The remaining of the profit is shared equally in two.  

3.2-Statistical analyses 

To analyze the food sharing and intake within and between groups (FD and 

NFD) in the different periods (GM and BM), all kinds of animal protein were 

considered, although a more detailed focused was given to fish protein, through 

specific and separate analyses.  

To verify if the number of times the households consumed animal protein 

was different between the groups (FD and NFD) in the two periods (GM and BM), 

a contingency Chi-Square was performed (one for each period). After observing a 

significant Chi-Square, a partitioning chi-square was used to identify differences 

between the categories, when a visual inspection of the frequency distribution was 

not sufficient for that (Goodman, 1971). 

A two-way ANOVA was performed to analyze if the average amount of low 

priced and high priced fish consumed by the households would vary according to 

the dependency level on fisheries and according to the period of the year. Another 

two-way ANOVA was performed to investigate whether there was any difference 

on the average amount of food shared between the groups (FD and NFD) and 

between the two considered periods (GM and BM). 

A Spearman correlation was used to investigate if there was any positive 

correlation between the amount of caught fish (kg) and the number of food sharing 
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events in the two groups (FD and NFD) and in the two considered periods (GM 

and BM). 

Finally, both groups (FD and NFD) were compared (frequency) in relation to 

their main food origin (commerce, donation, stored fish, fresh fish, other stored 

food - mainly chicken, canned beef and canned tuna) and if these sources would 

change according to the period of the year (GM and BM), through a Chi-Square 

test, followed by a Partitioning Chi-Square.   

 The software R (Team 2009) and Bioestat 5.0 (Ayres, 2007) were used for 

the statistical analyses and figures. 

 

4.0-RESULTS 

4.1-Diet 

A total of 993 events of animal protein consumption (459 meals with fish) 

were registered during the study. Both groups, fisheries dependent and non-

dependent, consumed animal protein more frequently in January, the more 

productive month for fisheries (Table 1). 

Table 1: Frequency of protein consumed by the groups (FD: fisheries dependent; 

NFD: Non-fisheries dependent) in a good month (GM) and in a bad month (BM) for 
fishery; and average of kilogram of fish consumed per family in a good and bad 
month for fishery. Data were obtained using the 24-hour recall method on the 
Brazilian northeastern coast. 

Periods Events of protein 
consumed 

Average of fish (kg)  
consumed per families 

Frequency 
 

  FD NFD FD NFD For groups  

GM 294 266 3,0 3,0 1 

BM 229 204 2,7 1,7 0 

 

There was no difference between the households of the two groups in 

terms of frequency of animal protein consumption (χ2 =0.022; P=0.8827; d.f.=1; 

n=32). However, the groups slightly differed in relation to the kind of animal protein 

they consumed (χ2 =11.127; P=0.0845; d.f.=6; n=32). The difference between the 
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groups was due to more events of consumption of processed meat by the FD 

families (Processed meat: FD=13,6%; NFD=4,25%; χ2
Processed meat

 =9.8794; 

P=0.0017; d.f.=1; n=32) (Figure 2). Fish was consumed slightly more often by the 

FD group (Low-priced fish: FD=35,4%; NFD=32,1%; High-priced fish: FD=13,2%; 

NFD=11,5%), but this was a non-significant difference. 

 

Figure 2: Percentage (%) of events with protein consumption per type: A) fisheries 

dependent (FD) in a good month for fishery (GM); B) non-fisheries dependent 
(NFD) in a good month for fishery (GM); C) Fisheries dependent (FD) in a bad 
month for fishery (BM); D) non-fisheries dependent (NFD) in a bad month for 
fishery (BM). Data were obtained using the 24-hour recall method on the Brazilian 
northeastern coast. PM= processed meat; LPF= low-priced fish; HPF= high-priced 
fish. 
Regarding the amounts of fish ingested, approximately 272,59 kg of fish was 

estimated to be consumed by the studied households, from which 69% (n=189,19 
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kg) were classified as low-priced species and the remaining as high-priced 

species. On average, the families consumed 2.63 kg of fish per family per day, 

considering all the diet events sampled in the study. Although families that depend 

directly on fisheries consumed slightly higher amounts of fish than the ones that do 

not (low-priced: FD=58%; NFD=42%; high-priced fish: FD=51%; NFD=49%, 

n=189.19 kg), there was no significant difference in the consumption of low and 

high priced fish between these two groups, neither were these fish consumed in 

different proportions in the two sampled seasons (F=4.3844; d.f.=1.4; P=0.1038; 

n=8).  

Even though the diet did not vary between the groups or across periods, 

fisheries varied between the periods. For example, in January, the productive 

month, 1069.20 kg of fish were caught by these families, an average of 33.41 kg of 

fish per fishing event (±102.58 kg), but in June, the least productive month of the 

year, 482.80 kg of fish were caught by these same families, representing an 

average of 15.08 kg per fishing event (±37.74 kg) (Figure 3). 
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Figure 3: A and B) Kilogram of fish caught and kilogram of fish consumed for 

fisheries dependent (FD) and non-fisheries dependent (NFD) families in a good 
and in a bad month for fishery, respectively; C and D) Kilogram of fish caught and 
amount (kg) of food shared among fisheries dependent (FD) and non-fisheries 
dependent (NFD) families in a good and in bad month for fishery, respectively. 
Data were obtained using the 24-hour recall method on the Brazilian northeastern 
coast. 
 
4.2-Food sharing 

 A total of 81 events of food sharing was observed (GM=47; BM=34). Of 

these, fish was donated 28 times in the productive month for fisheries and 14 

times in the less productive month (Table 2). The average number of food sharing 

events, calculated across families, that included meat was relatively low, both in 

the productive month for fisheries (FD: 3.1 and NFD: 1.7), and in the month 
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considered least productive (FD: 2.75; NFD: 2.0). The amounts donated were not 

different between the households that were dependent and not dependent on 

fisheries (F=0.090; P=0.766; d.f.=1; n=32). Also, no difference was observed 

between the amounts donated in the most and least productive fisheries periods 

(F=0.266; P=0.610; d.f.=1; n=32).  

 Even though no significant correlation was observed between the number 

of times the fishers of the studied households went fishing and caught something 

(n=103) and the number of food sharing events (n=81), there was a slight 

tendency of increase in these events in January, the good month for fisheries 

among the households that depend on fisheries (Table 2). Such slight increase 

was also observed when the correlation was performed between the total biomass 

of fish caught and the number of food sharing events, in this case, for both groups 

(fish biomass: January – FD=993.7 kg; NFD=75 kg; June - FD=456.8 kg; NFD=26 

kg) (Table 2). Although incipient, the success of fisheries could slightly affect food 

sharing in the village, with a few more food sharing events among the households 

that directly depend on fisheries when there is more fish. 
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Table 2: Spearman correlation between 1) the number of fishing events and the number of food sharing events and 2) between the 

amount (kg) of fish caught by local fishers included in the study and the number of food sharing events for the two groups 
considered in this study (FD: fisheries dependent; NFD: non-fisheries dependent) in the two periods sampled, which represent high 
and low fisheries productivity (GM: good month - January; BM: bad month - June). Data were obtained using the 24-hour recall 
method on the Brazilian northeastern coast. 

 
 

 

 

 

Spearman Correlation 

  1) Nº fishing events and nº food sharing events 2) Amount of fish (kg) and nº of food sharing events 

Month Dependency (rs) (p) (n) fishing 
(n) food 

sharing 
(rs) (p) (n) fishing 

(n) food 

sharing 

GM FD 0.4605 0.0726 50 26 0.4428 0.0858 995 26 

GM NFD 0.3082 0.2455 11 21 0.4753 0.0627 75 21 

BM FD -0.0847 0.7552 34 22 -0.1489 0.5820 457 22 

BM NFD -0.0157 0.9538 8 12 -0.1134 0.658 26 12 
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4.3-Food origin 

Households that directly depend on fisheries obtain their animal protein from 

different sources than the households that do not, considering the number of events 

(χ2 =23.712; d.f.=4; P<0.0001; n=10) 

Such difference was mostly due to the fact that households that depend 

directly on fisheries got more of their animal protein from their daily fisheries, a free 

but uncertain source of protein (January FD: 10,8%; NFD: 1,8%; June FD: 8,5%; 

NFD: 1,3%; χ2
Fresh Fish

 =4.060; P=0.0439; d.f.=1; n=10), while the households that do 

not depend on fisheries consumed more stored protein, externally acquired and 

usually more expensive meat, such as chicken, canned tuna and canned beef 

(January FD: 8%; NFD: 26%; June FD: 5,4%; NFD: 29%; χ2
Stored protein

 =16.835; 

P=0.0001; d.f.=1; n=32) (Figure 4).  
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Figure 4: Percentage (%) of events with protein consumption per origin: A) fisheries 
dependent (FD) in a good month for fishery (GM); B) non-fisheries dependent (NFD) 
in a good month for fishery (GM); C) fisheries dependent (DF) in a bad month for 
fishery (BM); D) non-fisheries dependent (NFD) in a bad month for fishery (BM). Data 
were obtained using the 24-hour recall method on the Brazilian northeastern coast.  

 

The consumption of animal protein acquired outside the village was more 

common to the FD group, when both periods were considered (FD: 45,2%; NFD: 

28,1%), while 5% and 11% corresponded to the purchase of some sort of fish, in the 

fisheries dependent and in the non-fisheries dependent group, respectively. From the 

animal protein coming from some food sharing event (FD: 7,3%; NFD: 7.1,%), 70% 

were fish or fish part for both groups. 

 

5.0-DISCUSSION 

5.1-Diet 

The occurrence of fisheries in a coastal community, as shown in this study, 

goes beyond its immediate relevance for the subsistence and source of income to 

families that depend directly on this activity: fisheries play a role on the food security 
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of the whole village, understood as access to food that fulfill not only nutritional needs 

but also diet preferences (FSN Forum, 2007). For example, the local diet of both 

groups is affected by the fish seasonal availability. In January for example, a 

productive month for fisheries, households with and without active fishers (regardless 

of being FD or NFD) increased their fish consumption. A previous study had already 

suggested that fisheries productivity would play a role in the diet of fishers’ famil ies, 

but it did not investigate the effects of this activity on the diet of non-fishers’ families 

(MacCord and Begossi, 2006). Fish is a source of calories to millions of poor people, 

meaning the ones who are vulnerable to environmental, health or educational risks 

(Béné, MacFadyen, and Allison, 2005). The studied families are indeed subjected to 

environmental fluctuations that threaten their diet and income (health and education 

were not considered), so fish could potentially be supplying part of both groups’ 

needs, slightly more, but not significantly, to the FD families, who also happened to 

be poorer.  

 However, Béné, MacFadyen, and Allison (2005) suggest that many fishers’ 

families do not necessarily consume the protein they obtain from fish, as this would 

preferentially be redirected to commerce. Instead, such families would acquire 

cheaper but lower quality protein for their diet. This could explain partially what was 

observed in this study: although fish consumption varies with the availability of fish 

gathered from fisheries, the ingestion of processed meat is higher among fishers’ 

families. Still, higher-priced fish are also consumed by these same families, counting 

against this hypothesis. In this case, the fishers’ families could be ingesting lower 

quality protein especially when they cannot fish. Fisheries unpredictability, associated 

with the lack of alternative sources of income, would direct these families to buy 

whatever they can afford to supply their protein needs in harsher times. This 

hypothesis would be supported by the fact that families that do not depend on 
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fisheries, have a higher average income and perform other economic activities, 

consumed less processed meat, which is usually cheaper, than the fishers’ families.  

Another point to consider is the fact that it is possible that fish availability 

affects the price of other locally available types of protein: when fish is abundant, the 

search for other types of protein might decrease, decreasing their price as well. This 

hypothesis deserves to be investigated, as it could confirm an even stronger link 

between fisheries and food security, with fish availability affecting the market price for 

alternative sources of protein. 

The widespread dependency on fisheries observed in this study should be 

positively interpreted, especially in rural areas where other nutritious food and 

employment alternatives may not be easily available. Fish could be the means to 

achieve what has been called “subsistence affluence” in rural areas (Bell et al., 

2009), by helping to support food security and local livelihoods. This dependency is 

likely to happen in hundreds of small-scale fishing communities along the Brazilian 

coast and also inland, which are usually underdeveloped and marginalized areas, 

counting on a great degree on the direct exploitation of fishing resources (Diegues, 

2008). In such villages, as the studied one, fish provides important and essential 

nutrients, while sometimes it also represents the main source of income, representing 

the means to acquire other foods (Garcia and Rosenberg, 2010). 

5.2-Food sharing 

 The sharing of animal protein was relatively low in both groups, probably 

because households store some fish by freezing and salting it. Also, sharing did not 

differ between the months with different fisheries productivity, which could also be 

attributed to the low number of observed sharing events (n=81). Qualitative 

information gathered on fisheries suggests that fisheries in general are not that 

productive, compared to other similar villages in the same region, where larger 
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amounts of fish are landed daily (Silva, 2010). The average amount of fish separated 

for consumption was very similar between groups and between periods, which was 

also observed when the frequency of food sharing events was compared. However, 

the fish consumption decreased slightly among the non-fisheries dependent 

households when fisheries were worse, followed by an increase in the number of 

food sharing events.  

Food sharing, especially of fish, was slightly more common in the productive 

month for fisheries and such trend between fishing and donation could be suggesting 

that families tended to donate food when they exceeded their household needs. 

However, this must be carefully investigated, ideally with a larger sample size, as the 

correlations between fishing and food sharing were only marginally significant (Table 

2, P<0.1).  

Even though the reasons for food sharing in this study can only be speculated, 

as it was not designed to investigate its underlying causes, it is worth noticing that 

about 70% of all the animal protein donated to the households came from fisheries, 

suggesting that the most unpredictable resource is the main one being shared. In the 

future, it will be worth investigating though a larger database if fish is indeed being 

donated more often to the FD families. Studies have shown that sharing, when there 

is available surplus, can increase the chances of receiving protein back in the future, 

thus potentially alleviating the natural fluctuation in animal protein acquisition (Bliege 

Bird et al., 2002; Gurven, 2004). A study done with the Achuar, Quichua, and Zapara 

speakers in Conambo, indigenous communities of horticultural foragers in the 

Ecuadorian Amazon, showed that meat sharing is more common at times of surplus 

to alleviate the failure differences in hunting success among foragers (Patton, 2005).  

5.3-Food origin 
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The animal protein ingested by the studied families had multiple origins and 

varied according to the level of fisheries dependency. The fisheries dependent 

households, as expected, consumed fresh fish more frequently than the non-

dependent ones, which reinforces the role still played by fish on the food security of 

these families. However, both groups depended mainly on the local market for their 

protein supply (except for NFD in GM). Another study done on the Brazilian coast 

showed that fishing communities were undergoing a process of substituting locally 

acquired food, mostly fish, for external products, namely canned tuna due to its low 

price. The authors concluded that such diet changes are correlated to urban 

development and the arrival of a better established commerce (Hanazaki and 

Begossi, 2003). 

 In this study, households that did not depend exclusively on fisheries and had 

better incomes could afford market-purchased food significantly more often than the 

other households. Acquiring food through commerce, if the family has the means for 

it, could be an alternative to reduce the local unpredictability in food gathering. 

Among the Huaorani, in the Ecuadorian Amazon, commercialization of their food 

surplus is a strategy to reduce risk: families that commercialize their meat surplus 

can afford food that can be stocked (e.g. rice and canned tuna). In this case, the 

families first separate what they need, share part of the meat with other families of 

the same village and then sell the remaining, making sure that the purchased food 

remains in the household (Franzen and Eaves, 2007).  

Increasing inclusion of market products in the local diet could also suggest 

changes in resource availability. In another study done with fishers’ families in Brazil, 

the inclusion of meat from commerce in the local diet was, at the time, a relatively 

new strategy representing a shift from a higher to a low dependency on natural 

resources (MacCord and Begossi, 2006). In this mentioned study, the diet of these 
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fishers’ families went through a sharp transition along one decade, mostly because 

there was a decrease in fisheries productivity probably due to industrial overfishing in 

the region. The lack of alternatives to obtain free and healthy protein seemed to have 

forced families to increase their dependency on food acquired externally. In the 

studied region, so far no long-term study has been done to show overfishing effects 

on small-scale fisheries. However, one study that considered all the commercial 

fisheries in the Brazilian Northeast suggested that this is one of the few areas in 

Brazil (Rio Grande do Norte state) where fisheries are still focused on top predators, 

which could suggest a relatively healthy system (Freire, Christensen, and Pauly, 

2008). 

 

6.0 CONCLUSIONS 

 This study showed how the level of dependency on a source of animal protein 

(fisheries) could affect local strategies used by coastal artisanal fishing communities 

to assure such supply. Fisheries as a main economic activity, in opposition to 

activities not related to the direct extraction of natural resources, did not affect much 

of the strategies used by the studied households. For example, both groups had their 

diets and sharing subjected to the environmental fluctuation in the local fish 

availability. Also, non-fishers families, despite consuming fish regularly, ingested a 

lower amount of fish in the period, and such fish was mostly from donation. Finally, 

food sharing was not different between groups that depended and that did not 

depend on fisheries.  

 Although shedding light on some aspects, other questions remain unanswered 

and deserve further investigation, such as if there is a preference for locally produced 

protein, if households are indeed abandoning fisheries towards other economic 

activities that can provide a more stable income, if fisheries are undergoing some 
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changes with likely consequences on fishers’ families diets, and the possible effects 

on health and local economy of the insertion of external food products in the daily 

lives of coastal fishing villages. Moreover, the reasons for sharing food in this case is 

not clear, although there are studies suggesting an array of explanations, such as kin 

selection (Kaplan and Hill 1985), tolerated theft (Winterhalder, 1996), and reciprocal 

altruism (Allen–Arave, Gurven, and Hill, 2008). Future studies could fulfill some of 

these gaps in the understanding of the relationship among economic shifts, resource 

extraction, human behavior and diet and health of communities undergoing such 

changes. However, this study reinforces the relevance of fisheries to the food 

security and livelihood of coastal villages in tropical developing countries, going 

beyond its effects on families that directly depend on this activity. The pattern 

observed here is likely to repeat in many other places where fish not only feeds 

people, but, by being a main source of income, also provides the means for acquiring 

other types of food. 
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ABSTRACT: This study evaluated the food sharing behavior of small-scale coastal 

commercial fishers’ families from the Brazilian northeastern coast to test evolutionary models 

of kin selection, reciprocal altruism, tolerated theft and proximity. We registered the 

frequency, proportion and estimated monetary value of the food that16 households received or 

donated, in addition to their fishing production. We used a 24h recall method over seven 

consecutive days during 12 months, divided by summer and winter. A total of 427 food 

sharing events were recorded, equivalent to 178 kg of food estimated in R$ 1.265,00 total. 

Reciprocal altruism was the best predictor of food exchange, especially in the winter, when 

the fishing production was lower, and sharing occurred mainly among households that were 

closer to each other. This study provides evidence that mechanisms that explain food sharing 

among relatively isolated groups also apply to market-integrated groups. 

 

Key-words: reciprocal altruism, evolutionary human behavior, risk reduction, families, 

fisheries. 
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1.0-INTRODUCTION 

 Human beings, especially those in small, isolated settlements, may show behavioral 

mechanisms intended to decrease the unpredictability of obtaining food (Bliege Bird et al. 

2002). Among the mechanisms that could decrease the chance of shortfalls are: sending 

household members elsewhere in harsh times (Winterhalder 1986), theft (Bliege Bird and 

Bird 1997), storage, exchange and food sharing (Kaplan and Gurven 2005).  

 Food sharing is characterized by the voluntary transference of food from the donor to 

the recipient (Feistner and McGrew 1989). Studies among horticulturalists, hunters and small-

scale producers have showed that the exchange of food among different households could 

reduce the risks of food shortage or lack of specific nutrients (Hawkes et al. 2001, Ziker 

2003). There is also evidence that food sharing could have other functions such as benefitting 

relatives, acquiring social status, establishing political allies or even accessing sexual partners 

(Gurven and Hill 2009).  

To understand food sharing behavior and its variations among societies, multiple 

evolutionary behavioral models have been used, including kin selection, reciprocal altruism 

and tolerated theft (Hames and McCabe 2007). Evolutionary approaches are seen as an 

alternative or complement to pure cultural models because similar food sharing behaviors can 

be observed across different species, where culture does not necessarily play the only role 

(Jaeggi and Van Schaik 2011). 

 Even though most of the studies using evolutionary models to explain food sharing 

have focused on communities that live totally or partially isolated (Gurven et al. 2001, 

Gurven et al. 2000b), there is also evidence that communities with some degree of 

commercial insertion share food. The Dolgan and the Nganasan, small native groups in 

Siberia, maintain a system of food sharing essential to nutritional well-being, re-established 

after the end of communism, when goods got pricier (Ziker 2007). Market integration is one 

of the consequences of the industrialization and urbanization of areas that until recently had 
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multiple isolated native communities, such as South America. Commerce can reduce 

environmental unpredictability by making products ready for consumption easily available.  

On the other hand, it can be costly to extract natural resources and engage in trade to convert 

them into more desirable products, like money. Even partially market-integrated groups have 

a new set of decisions to consider when extracting natural resources, among them, if it is 

worth sharing, with whom and when. 

 Hence, being in an urban setting with commercial insertion could potentially lead food 

sharing behavior to a different path than that of isolated communities. Small coastal fishing 

villages in developing countries are good case studies to investigate such question, as these 

fishers depend on unpredictable resources for their livelihoods (Kawarazuka and Bené 2011), 

and need to adapt and create strategies that smooth out the effects of resources 

shortages(Franzen and Eaves 2007).  

 This study investigates what explains food sharing among fishers’ families with 

market insertion on the Brazilian coast, testing the behavioral models of kin selection, 

reciprocal altruism, and tolerated theft, besides testing the effect of distance, a practical 

restraint on sharing, between households. The first three models draw on the evolutionary 

theory. It is expected that market insertion is not enough of a force to disrupt the evolutionary 

reasons for food sharing in poor and vulnerable places, such as small fishing villages, where 

livelihoods are still fragile due to limited and unpredictable income. 

 

1.1-Hypotheses 

1.1.1- Kin selection 

 Kinship is supposed to be one of the main reasons behind food sharing, as the direct 

transference of food to kin is expected to indirectly benefit the donor’s genes, by increasing 

his own individual fitness. For that, the donation cost must be smaller than the benefit for the 

receptor times the coefficient of relatedness between the two individuals (Hamilton 1964, 
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Hames and McCabe 2007, Koster 2011). Hence, the higher the relatedness between the donor 

and the receptor, the greater the intrinsic benefit for the donor for sharing his food.  

Here, only exchanges between distinct households (and not within) were considered. It 

was expected that the higher the average coefficient of relatedness between households, the 

greater the negative disequilibrium in sharing. This means that closer relatives were expected 

to receive more food than more distant ones, without necessarily reciprocating.  

 1.1.2 – Reciprocal altruism 

 In evolutionary ecology, altruism is defined as the intention of an individual to benefit 

another, but expecting a return of the shared resource in the same currency value or 

equivalent, even if not at the same moment (Trivers 1971). Altruism could work as a future 

risk minimizer mechanism. The amount of resource paid back does not need to be equal to the 

amount donated, as long as it exceeds the marginal value of what has been donated, which 

means that the interest in obtaining the resource increases at the time of the exchange (Gurven 

2004). Such increase would happen because the delay between the exchanges gradually 

devalues the resource previously ceded (Koster 2011). Although there is some evidence that 

this sort of delayed reciprocal altruism happens among human groups, the time passed 

between the exchange events make it difficult to empirically observe the payback (Gurven et 

al. 2000a). Here, in order to confirm reciprocal altruism it was expected that dyads of 

exchanging families shared similar amounts or values of food and/or similar frequencies of 

exchanges, not necessarily on a daily basis but on a monthly and/or annual basis. 

 1.1.3 – Tolerated theft 

 Catching a large resource package (e.g.: a large animal) of public interest (e.g.: protein 

in a shortage moment or when there is disequilibrium in the hunting success among 

individuals) gets the attention of people who have not succeed in acquiring food or a specific 

type of food (e.g.: animal protein) on a given day, and it can result in the so-called tolerated 

theft. This behavior does not necessarily mean that food is actually stolen, but that the donor 



66 

 

 

 

is sharing a resource that he could do better off keeping it for himself and his family. For 

example, the donor could store the leftover of a large animal for future consumption, but 

instead, he shares the surplus. This sharing strategy can still be advantageous to the donor as 

long as he first attends to the needs of his household. From that point on, the resource value 

follows a decreasing consumption curve in which keeping eating it does not imply significant 

fitness increase for the donor (Bliege Bird and Bird 1997), although the resource value is still 

high for the ones with no food. Donating the leftover decreases the costs of defending the 

package. Moreover, sharing the leftover helps reach a quantitative equilibrium among 

collectors, increasing the probability of future sharings, which in the long term could lead to 

reciprocal altruism(Winterhalder 1996).  

In fisheries, tolerated theft would be more expected when fishers’ success are more 

variable. In this case, theft could be identified through the donation of food to families that are 

more likely to be in disequilibrium, such as larger families or families with a larger number of 

dependents - children and elderly (Gurvenet al. 2001; Hames and McCabe, 2007). Here, the 

tolerated theft hypothesis would be supported if larger households received food more often 

and in larger amounts and reciprocated less often and in smaller amounts (Bliege Bird and 

Bird 1997). Unpredictable periods (rainy season) were also expected to increase the frequency 

of tolerated theft by increasing the variability and discrepancy in the fishing success between 

families. 

1.1.4-Distance 

 Distance has been demonstrated to affect sharing, especially among relatives (Ziker 

2007; Patton 2005; Hames and McCabe 2007). Although families tend to be favored in 

sharing, such favoring is affected by the geographical distance between the households, with 

relatives living further away from each other exchanging food less often and in lower 

proportions (Hames and McCabe 2007; Nolin 2010). Regardless of being a relative, living 

closer would allow a household to know the needs of another better, besides offering a chance 
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to establishe trust between them. Hence, here it was expected that sharing would happen more 

frequently and in larger proportions among closer households, reinforcing any of the 

evolutionary models tested.  

 

2.0 – STUDY AREA 

Perobas (5º11’56” S, 35º27’39” W) is a costal village with 130 families on the 

Brazilian northeast (Figure 1). Most of these families depend directly and indirectly on 

fisheries for their livelihoods (Costa et al. 2014). Fisheries are done mostly with beach seine 

nets and the use of small motor-powered rafts. Local fishers divide their catch in high priced 

species (e.g., Western Atlantic seabream – Archosargus rhomboidalis and Florida pompano- 

Trachinotus carolinus), which are mostly commercialized and low priced ones, which are for 

consumption (e.g., sardines – Harengula clupeola and Opisthonema oglinum). 

 The fish is landed on the beach and the part destined to commerce is sold on site 

through a local auction system. The money made is mostly used to acquire other sources of 

cheaper protein (canned beef or low quality cold cuts) (Costa et al. 2014) or to maintain boats 

and gear. The fish that is not sold is taken home for consumption and/or sharing. 



68 

 

 

 

 

Figure 1: The coastal village of Perobas (NE Brazil). The lower right shows the settlement of 

the families included in the study. The symbol on top left shows where the closest commercial 

establishments are. 

3.0- METHODS 

The families (n=16) were chosen based on a natural grouping in the village, with 

houses separated between 10 and 500 m from each other. This group was formed by related 

and unrelated families whose main economic activity was fisheries. The predominant 

residential pattern was avunculocal, where the couple lives with or next to the husband’s 

mother’s brother (husband’s paternal uncle) (Ember 2010). The choice of these families 

allowed following all the food sharing occurring within the group, their fisheries and their 

diet. 

The distance between the households was dealt in the study as categories, following an 

adaptation of the method used in an Aché indigenous reservation in Paraguay (Gurven et al. 
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2001): 1 = 10-100m; 2 = 101-200m; 3 = 201-300m; 4 = 301-400m; 5 = 401-500m; 6 = over 

500 metros(representing limits outside the settement). 

The families’ diet and food sharing were followed along seven consecutive days per 

month, between September 2011 and August 2012, which resulted in 84 sampling days. This 

period was divided in rainy (Sep-Nov 2011, Jun-Aug 2012) and dry season (Dec 2011 – May 

2012), according to the information found in the literature as well as the fishers’ local 

perception, who see rainy months as less productive than dry ones  (Costa et al. 2014).Every 

sampling day the researchers filled a protocol using the 24-h recall method, in which the 

interviewed person listed the items and estimated the amount of food consumed and donated 

in the last three main meals (breakfast, lunch and dinner). The interviewee was always the one 

responsible for preparing and sharing the food in the household. If fishing happened during 

this 24h period at that household, the main fisher was also interviewed about the total catch 

(kg), fish category (high or low-priced), amount sold and money made, amount brought home 

and/or donated and number of fishers in the crew. Fish landings that happened during the day 

(from 8am to 6 pm) were also sampled in these same days to confirm the information 

gathered through the 24-h recall method, besides allowing the observation of fish trade.  

The amounts of food estimated by the interviewed person was standardized in 

kilograms, while their price in the Brazilian currency (Real – R$) was monthly estimated at 

the auctions (fish) or at the closest commercial establishment to the families. Whenever the 

food donated was acquired at the local commerce, its price was confirmed with the donor.  

The families were codified with letters (A to P) and the data was inserted into sharing 

observations matrixes, which allowed crossing the information gathered daily and monthly 

during the studied period (Hames 2000). The coefficient of relatedness and the average 

relatedness among households were established for all the studied families using DESCENT, 

version 0.2. (Hagen 2005).  
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The specific balance, the long term difference between resource donations and 

receptions, was calculated for each pair of exchanging families. Such difference can be 

positive, negative or zero, the latter implying a perfect balance (Hames and McCabe 2007; 

Gurven et al. 2001). To establish the specific balance one has to calculate, for example, the 

number of food donation events from A to B minus the donations from B to A. 

The family need was also calculated. For that, first it was established the proportion of 

consumers in relation to producers (C:P) in each household. Consumers were defined as 

people living and feeding in the household who do not provide for the family nutrition and 

income, while producers do. Families with a high C:P, usually the ones with more children, 

are the ones in greater nutritional need and with more difficulties in obtaining foodstuff 

(Hames and McCabe 2007). Here, C:P was calculated as the rate between the number of 

consumers per meal every day for the number of producers in the household.  

Giving intensity and receiving intensity were defined, respectively, as the amount of 

food given or received between distinct households (Hames and McCabe 2007).  

3.1 – The sample population 

 The studied families had on average five people per household: less than 2 children 

under 12 years old (1.6), 3.1 adults and 0.25 people over 65 years old. There were also 1.3 

producers per household, mostly fishers, and 1.6 consumers, on average.  

 Only three of these families owned their boats (families A, D and G), while the 

remaining fished with beach seine in a cooperative way. Beach seine fishing demanded on 

average five fishers. The owner of the seine (families F, J and P) got twice as much fish as the 

others, if he fished; otherwise fish was shared equally. Such arrangement happens because the 

owner is responsible for maintaining the net and commercializing the fish. 

3.2 – Statistical analyses 

 Seasonal variation – Before performing the tests regarding the models approached in 

this study, it was investigated if season really played a role in food sharing, as seasonal 
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variation affects fish availability. If so, the models tested would have to consider the 

seasonality as well. For that, a chi-square was calculated to test if there was any difference 

between the frequencies of different types of food from donation, between rainy and dry 

months. To test if the average amount and value of the different kinds of food from donation 

varied between the same periods, a two-factor ANOVA, with a t-test a posteriori, was 

performed (factors: periods and food types). A one-way ANOVA with a t-test a posteriori, 

was performed to investigate if the average amount of fish biomass caught by the families 

varied among them within each period. 

 Kin selection - Spearman correlations were used to test if: 1) the higher the relatedness 

coefficient, the smaller the specific balance between dyads, as it would be worth for the donor 

to benefit close relatives without expecting an equivalent payback; 2) the higher the 

relatedness coefficient, the higher the frequency and the amount of food shared between 

dyads. 

Reciprocal altruism - Spearman correlations were used to test if: 1) the higher the 

frequency and the amount of food donated to a household, the higher the frequency and the 

amount of food received from that same household. Only the followed dyads were considered. 

Tolerated theft - Spearman correlations were used to test if: 1) the larger the catch, the 

higher the frequency and the amount of food donated, considering the seasonal variations 

(rainy and dry season); 2) the greater the C:P of a household, the more food that household 

received; and 3) the higher the number of people in a household, the more food that household 

received. 

Distance  - A Spearman correlation was used to test if the frequency and amount of 

food exchanged decreased with the distance. A Mann-Whitney test was used to verify if the 

median amount of food exchanged between relatives varied according to the distance.  

Integrating - Finally, a Multivariate Canonic Correlation was used to simultaneously 

test if the dependent set of variables representing “food payback” (frequency, amount and 
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food value) related to the independent variables distance between households, average 

coefficient of relatedness, family size, and the set of variables representing food received 

(frequency, amount and value). This analysis was run separatedly per season. 

 All the tests were done using the software BioEstat 5.0 (Ayres et al. 2007). 

 

4.0- RESULTS 

4.1 – Food consumption and sharing 

 Along the sampling period, the families ingested 2714 kg of food (grains, produce and 

animal protein) in 4194 meals. Most food items not acquired from donation came from local 

commerce (61%), with the exception of fish, which came mostly from their own fishing 

(87%). Fish was either consumed fresh (35% of the meals that included fish were consumed 

within 24 h after being caught), salted or frozen (52%) (Figure 2). 

 These families also exchanged food 427 times, equivalent to 178 kg of food, at a cost 

of R$1.265,00 (US$ 676,00, US$1,00 = R$ 1,87 considering the average dollar price for the 

studied period). For these same days, the sampled fishers caught 2500 kg of fish, which 

amounted to R$ 11.800,00 (US$ 6.310,00). Of all the food sharing events, 55% happened 

between households being followed (n=233), while the remaining were done with non-

sampled families living in the community. 



73 

 

 

 

  

Figure 2: A) Percentage (%) of events (frequency); B) Amount in Kg and C) Value (Brazilian 

currency Real - R$) of food consumed during the rainy and dry months, according to the type 

of food, including those items received as donations by the fishers’ families.  

 

 No difference was observed in the frequency of food received as donation (receiving 

intensity) between the rainy and dry season and among the food categories (χ
2
=2.205; 

p=0.5310; df=3; n=8). However, the amount of food (kg) consumed that came from donation 

varied between the seasons and among food categories (seasons: F=12.0860; p=0.0384; df=1; 

categories: F=18.0632; p=0.0198; df=3), with more donated food being ingested in the rainy 

season, especially fish and vegetables (t= 5.420; p= 0.0123) and other meats and vegetables 

(t= 7.000; p= 0.0060) (Figure 3). The average value of the food donated did not vary between 

seasons (periods: F=0.4883; p=0.5371; df=1; categories: F=0.7644; p =0.5850; df=3). 

Produce was donated more often than animal protein in both seasons. 
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Figure 3: Observed food sharing events, along 12 months. A) Frequency of food sharing 

events; B) Amount of food shared (Kg), and C) Value of the food shared (Brazilian currency 

Real - R$).  

Families caught on average more fish in the dry (2.3 kg of fish/fishing trip) than in the 

rainy season (average of 1.4 kg fish/fishing trip).  

 

4.2 – Kin selection 

 The crossing of the 16 families resulted in 48 related dyads. Despite the visual trend, 

especially in the rainy season (Figure 4), the relatedness degree between families living in 

separated households did not result in any correlation with specific balance (Rainy - events: 

rs= -0.3880; p=0.0909; Kg: rs= -0.3425; p= 0.1393; R$: rs= -0.3754; p= 0.1028; n=20; Dry 

season - events: rs= -0.3853; p=0.2715; Kg: rs= -0.5148; p= 0.1278; R$: rs= -0.0329; p= 
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0.9281; n=10). Although statistically non-significant, non-relatives tended to receive on 

average more food in weight that the amount they paid back (Figure 4).  

 

Figure 4: Distribution of the average specific balance, according to the degree of relatedness 

between exchanging dyads for: A) frequency of food sharing events; B) amount in Kg of food 

shared; C) value of the food shared (Brazilian currency Real - R$). Dark bars represent the 

rainy months and the light grey ones represent the dry months.  

Likewise, a higher degree of relatedness did not mean that food was shared more often 

or in larger amounts between relatives from different households, in neither of the seasons 

(Annex 1). Again, unrelated families benefitted more often from donations, regarding 

frequency of donation events, amount and value of food donated (Annex 2). 

 

4.3-Reciprocal altruism  

A 
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 Contrarily to expectations, there was no significant correlation between food donation 

and food receiving events (frequency, kilogram or monetary value) among exchanging dyads 

in neither of the seasons (all p > 0.1). Although not seen in the correlations, the visual 

inspection of food shared suggests that families tended to make more equally balanced 

exchanges during the dry and more productive season (kg) (Figure 5). This tendency is 

reinforced by the averages of specific balance for both periods, as the rainy season balance is 

further away from zero, the perfect specific balance (Specific balances - rainy season: events= 

-1.36; kg= -2; value= -3.5; dry season: events= -1.2; kg= -0.8; value= -3.8). 

 

Figure 5: Food given and received: A) number of events; B) kilogram C) monetary value 

(Brazilian currency, Real – R$) shared among fisheries dependent families throughout the 

rainy season (September, October, November, June, July and August) and the dry season 

(December, January, February, March, April and May) in Perobas, Brazil’s northeast. 
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4.4- Tolerated theft 

 The dry season, where there was a higher abundance of food, was the period when the 

families donated more food (rs=0.1936; P=0.0144; n=159) and more often (rs=0.1687; 

P=0.0334; n=159) (Figure 6) (Annex 3). However, food was expected to be more valued by 

others when it was scarce, which would happen in the rainy season.  

 

Figure 6: Correlations between fishing catch and food sharing: A) frequency of food 

exchange; B) amount of food donated; C) value of the food donated (Brazilian currency Real - 

R$), along the rainy season (September-October 2011, June-August 2012) and dry season 

(December 2011 to May 2012). 

 

Households showed no homogeneity in their catch success, some families consistently 

caught more fish than others in both seasons (rainy season: F= 2.1102; P = <0.001; n=16; dry 

season: F= 2.2333; P= 0.0589; n=16) (Annex 4), and such difference was especially marked 
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in the rainy season. This means that different households could have adopted different 

strategies of sharing or not within each season, which they did. Some of the most vulnerable 

households, the ones that fished less, sometimes donated more than others that did better (e.g.: 

a comparison between families H and L, annex 4). However, as a whole, families did not 

donate more when they fished more, which would have confirmed the first hypothesis of 

larger catches implying more and larger donations (Annex 4). 

Part of the differences in fishing success between families could be explained by the 

fishing gear used. For example, family A, who useda boat, had the highest average catches in 

the rainy season (18.6 kg/trip), and Family P, who fished with beach seines, had highest 

catches in the dry season (69.5 kg/trip).  

 Contrarily to expectations, households with higher Consumer:Producer actually 

donated more expensive food (R$) in periods of poor fishing (rainy season) (rs=0.8951; 

p<0.0001). In fact, having more consumers in a family did not affect the donations they 

received in any fashion (Table 1). On the other hand, larger households did receive more food 

(kg) in the dry season, period of highest fishing productivity, but they also donate more food 

in the same period (Table 1). 

 Hence, tolerated theft was only partially confirmed, as larger families tended to 

receive more. However, as these families also tended to give more food in the productive 

season, it is not possible to ignore the occurrence of some reciprocity, at least for these 

families. 
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Table 1: Spearman correlation between the proportion of consumers and producers (C:P) and food donation; C:P and food received as donation 

number of people in the household and food donation (frequency, amount and value); number of people in the household and food received as donation 

(frequency, amount and value). The data refer to 16 fishers’ families sampled on the Brazilian northeastern coast (Perobas village).  

  Rainy season Dry season 

Variables  Categories Rs P n rs P n 

C:P of the donating 

household x food donation 

Frequency -0.0092 0.9593 33 0.1502 0.5519 18 

Amount (Kg) 0.0604 0.7384 33 03115 0.2081 18 

Value 0.8951 <0.0001* 33 0.2429 0.3314 18 

C:P of the receiving 

household x food received 

Frequency 0.1041 0.5639 33 0.1202 0.6346 18 

Amount (Kg) 0.0823 0.6489 33 -0.0097 0.9695 18 

Value 0.1323 0.4630 33 -0.1243 0.6231 18 

Number of household 

members x food donation 

Frequency -0.2139 0.2319 33 0.2450 0.3271 18 

Amount (Kg) -0.2463 0.1670 33 0.4658 0.0513* 18 

Value -0.2985 0.0915 33 0.3084 0.2130 18 

Number of household 

members x food received 

Frequency 0.0944 0.6014 33 -0.3201 0.1953 18 

Amount (Kg) -0.0412 0.6014 33 -0.4083 0.0925 18 

Value -0.0497 0.7835 33 -0.3262 0.1863 18 
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4.5-Distance 

 No correlation was observed between food donation and distance between 

households regarding the frequency of events (Annex 5), although there was a slight 

tendency for giving more food in the rainy months to closest households (R$: rs= 

0.2654; p=0.0652; n=49). On the other hand, the closer the households, the more food 

was paid back (kg) in the rainy period (kg: rs= 0.2721; p= 0.0585; n=49) and the more 

expensive such food item was in the dry period (R$: rs= 0.4336; p=0.0117; n=33).  

4.6-Integrating models 

The multivariate canonical correlation between variables that could explain 

donation (distance, average relatedness, donation frequency, amount donated, value 

donated, number of receivers) and variables related to food payback (frequency of 

returns, amount returned, value returned) between diads showed a high, but non-

significant correlation in the rainy season (Rc = 0.7095; χ
2
= 26.1878; df=18; p=0.0955). 

In the dry season, this correlation was highly significant (Rc =0.9607; χ
2
=54.0711; 

df=18; p<0.0001). In general, people tended to pay back equivalent amounts, frequency 

and value of food. Also, the distance covered by a family to share food with another 

was significantly longer if the food was to be given to a related household (rainy season: 

126 m ± 146 m, U=59; p= 0.0044; dry season: 85 m ± 134 m, U=29.5; p= 0.1754) than 

to a non-related one (rainy season: 24 m ± 22 m; dry season: 22 m ± 20 m) (Annex 6). 

 

5.0-DISCUSSION 

5.1- Food sharing and consumption  

Food sharing was frequently seen among the studied group of fishers, and such 

behavior, even if representing small portions of food, helped to diversify the types of 

food consumed by each household. The frequency of which food sharing happened was 
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higher in the rainy season, and increased gradually from June to November, as the 

shortage of fish also increased. In the rainy season fruits were the main items 

exchanged, a relatively cheap (or free) resource that could partially meet the families’ 

nutritional needs during the harsher periods when less protein is available. 

For the ingested food not originated from donations, the consumption of market-

originated food was high, except for fish. The fish consumed by the families came 

mostly from their own stock (salted or frozen) or from donations, regardless if it was a 

season when fresh fish was more thoroughly available. Stored fish was in 65% of non-

donated meals of the dry season, representing 72% of the total amount in kilograms of 

consumed food. Cultural habits favoring dry fish, developed for example to endure food 

shortage periods, could explain its consumption along the year, regardless of the local 

abundance of fish. 

5.2-Kin selection 

 The correlation between the average coefficient of relationship and specific 

balance showed that food exchange among relatives happened unevenly regarding the 

frequency and cost of the exchanged food: the higher the coefficient of relationship, the 

lower the food payback. This inequality between what is donated and received back in 

the future has already been argued in other studies as an expected situation among 

relatives (Hames 1987), as the donor gains by benefitting his genes through close 

relatives (Hamilton 1964). However, this did not mean that the average coefficient of 

relationship made closer related families receive more food, or more often or of higher 

value than the others, although such nepotistic behavior would be expected (Ziker and 

Schenegg 2005). It only made relatives pay back less often than the unrelated ones. 

 In the present study, kinship was not a strong predictor of food sharing. In fact, 

favoring of relatives is not unanimous in the literature. For example, while among the 
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Dolgan people in Russia, the presence of a relative in another household was a strong 

determinant for food exchange (Ziker and Schnegg 2005), among the Ye’Kwana people 

in Venezuela, the degree of relatedness was as a weak criterion to explain food 

exchange (Hames and McCabe 2007). In the latter study, however, relatedness was 

probably supporting other models, such as reciprocal altruism, as this was even stronger 

among kins. 

 5.3-Reciprocal altruism 

 When the exchanges events were analyzed without considering any additional 

factor (e.g.: relatedness or distance), it was observed that dyads did not exchange food 

in an equivalent way, at least not to be statistically significant. On the other hand, there 

was some tendency of having more balanced exchanges over the months of the dry 

season.  

In this study, it was observed that when donations were reciprocated, most of 

them tended to happen in a relatively short period (interval of one week). This is not to 

say that they did not happen over longer periods of time, since the sample design was 

limited to only one week per month. In fact, there is some evidence in the literature 

suggesting that longer periods of observation yield better estimates of food payback 

(Patton 2005). On the other hand, longer periods also imply devaluation of the donation 

(Bliege Bird et al. 2002, Hames and McCabe 2007), so that reciprocity is indeed mostly 

expected to happen within short periods, while the donor can still remember what and 

how much he gave.  

It is believed that altruistic behavior in food exchange is related to the risks of 

environmental variation affecting food acquisition (Ziker and Schnegg 2005), which 

here would restrict exchange occurrences mostly to the period of highest fishing 

unpredictability, the rainy season (also a tolerated theft hypothesis, see below). Helping 
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a neighbor in a moment of shortage gives the donor the expectation of an equivalent 

return when the situation is reversed (Halstead and O’Shea 1989). However, the 

reciprocity observed in this study mainly happened in the dry and less unpredictable 

season, which does not support the idea that people would be sharing to reduce their 

own risks of food shortage.  

5.4-Tolerated theft 

 According to the expectations for tolerated theft, donations should have 

increased during periods of resource shortage (rainy season), as this would generate a 

higher interest in what has been acquired by others, consequently increasing pressure on 

the package owner (Bliege Bird and Bird 1997). This is not to say that donations were 

not expected in the dry season, as for example, in this specific study, there was a 

constant imbalance in the catch between families, which was just made worse in the 

rainy season. Perhaps the constant asymmetry in the catch allows a constant, but low 

occurrence of tolerated theft, not easily detected by simple correlations.  

Also contradicting the tolerated theft hypothesis, the families with a larger 

number of consumers did not receive more food than others. The needs of a receiving 

household is a relevant criterion to confirm tolerated theft, especially regarding the 

proportions of food donated in moments of catch imbalance (Hames and McCabe 

2007). The only piece of evidence that could suggest the occurrence of some tolerated 

theft in the community was the fact that larger families were donated more food in the 

dry season. However, in this same period, these larger families also donated more food. 

Hence, here it is hard to separate what is tolerated theft and what is reciprocal altruism.  

  

5.5-Distance  

 The spatial proximity among household dyads did not affect food donations. If 
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observed, such behavior would have supported the tolerated theft hypothesis, since the 

neighbors, by being able to observe more directly the catch success and food 

availability, could put pressure on someone’s acquisition (Nolin 2010). Only a slight 

tendency was observed in the rainy season, when higher cost food tended to be donated 

to closer households mostly composed by the head of thehousehold donor’s first degree 

nephews or nieces.  

On the other hand, distance was positively correlated to food payback in 

kilograms in the rainy season, and also positively affected the payback in monetary 

value of food in the dry season. Hence, donating to closer neighbors increases the 

chance of reciprocal altruism. 

5.6-Integrating models 

 The integrated analysis of relatedness average, food donations, distance and 

number of receivers per family showed that almost all of these criteria (exception: the 

receiving family size) significantly affect the frequency of food donations, as much as 

donated quantities and related costs, in the rainy season. Thus families who lived nearer, 

with higher kinship average and especially who had made previous donations tended to 

be favored. 

 Distance, in times of greatest difficulty, acts as reinforcement to the 

evolutionary models explaining food sharing. A relative who lives near and has 

previously shared food is more likely to receive food than another with the same kinship 

relationship but who lives further and/or has not previously shared food. In a study 

about food exchange among families in indigenous communities in Conambo, Ecuador, 

it was also seen that the exchange of resources with highest local interest, such as meat, 

happened mainly among spatially close families (Patton 2005). Greater distances imply 

greater physical displacement and fatigue, which would reduce the chances of 
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reciprocity in the future, since there would be higher energy consumption in food 

exchange. For example, a fishing village in Indonesia with multiple geographical 

barriers, such as houses hard to access, made exchanges among relatives very unlikely 

(Nolin 2010). According to this author, nearer neighbors are preferable as exchange 

partners due to the lower cost for resource transportation and due to a better control of 

exchanges as a function of the most frequent interactions. 

 However, it is noteworthy that, although the number of related families living 

within a radius of 500 m was greater than the number of non-related ones, the average 

people walked in order to exchange among relatives was greater than in exchanges with 

non-related families. The integrated analysis showed that choosing one or another 

model to explain food sharing may not be the best approach, as things may happen in an 

interrelated way. Perhaps living close to a relative is also a strategy to increase the 

certainty of receiving benefits or their paybacks (Hames and McCabe 2007), which 

shows at once the relevance of kinship and reciprocal altruism. 

 

6.0-CONCLUSIONS 

 In this study, food exchange in a group varied according to fishing fluctuation, 

even for those resources that are acquired from local markets or other sources, as during 

fish shortage other foodstuff becomes relevant for consumption and exchange (Costa & 

Lopes, 2014). Also, people seem to have a higher control over frequency of donation 

than over the value of the food exchange or the amount, as it is probably easier to 

remember to have given something, instead of remembering its cost or its weight.  

The observed food exchange seems to happen due to multiple integrated reasons, 

as the models when analyzed in an independent fashion showed little support. Kinship 

selection was not a strong force on its own, as there was even a slight tendency of 
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benefiting non-relatives more than their own kins. However, it should be noticed that 

kins were less likely to pay back than non-kins. Similarly, reciprocal altruism did not 

show a good explanation for sharing, despite a slight tendency of more balanced 

exchanges in the productive season. Finally, the tolerated theft hypothesis was not fully 

supported either, as the favoring of families with greater C:P was not confirmed. Larger 

families were more benefitted though in the dry season, but this is also when these same 

families donated more food. When only distance was analyzed, shorter distances 

between households favor exchanges, mainly food payback, which could support the 

altruism reciprocal hypotesis. Being close and interacting constantly with each other 

would create appropriate conditions for the evolution of cooperation (Axelrod and 

Hamilton 1981), because it allows neighbors to follow closely their peers’ catches and 

to claim the return of what was previously donated. 

The best answer was found in the multivariate analysis, where it was seen that 

families who made previous donations were more favored than others. This favoring, 

however, would be even more likely if, besides being a reciprocated household, it was 

also a related one, living nearby. Hence, reciprocal altruism associated to kinship 

selection, reinforced by geographical proximity, seem to be the best explanation for the 

studied community. 

Despite the commercial insertion of this group, basal mechanisms, such as the 

studied evolutionary models, reinforced by distance between sharing households, still 

work, probably because essential conditions for their existence remain, such as small 

groups, repetitive interactions among peers and food shortage risks. This suggests that 

moderner life, measured here through commerce and its consequent socioeconomic 

changes, is not necessarily a disruptor of evolutionary cooperation mechanisms. Also, 

the fact that donations increase if some relative lives nearby and has reciprocated before 
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suggests that the evolutionary explanation for food sharing may not be so clearcut, 

multiple models may reinforce each other. 
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9.0 -ANNEX 

Annex 1: Spearman Correlations between frequency, amounts and monetary value of shared food and 

average people’s relatedness, food outputs (donation) and payback (reception). All the food sharing 

events registered along 12 months are considered here. 

Spearman Correlation 

Categories Variables 

Rainy season Dry season 

rs P n rs p  n 

Average relatedness x 

Giving intensity 

Events 0.6438 <0.0001 672 0.5278 <0.0001 672 

Kg 0.6209 <0.0001 672 0.5228 <0.0001 672 

Value 0.0595. nr 672 0.5373 <0.0001 672 

Average relatedness x 

Receiving intensity 

Events 0.6152 <0.0001 672 0.5167 <0.0001 672 

Kg 0.5837 <0.0001 672 0.5059 <0.0001 672 

Value 0.5558 <0.0001 672 0.4966 nr 672 

(nr) no result 
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Annex 2: Distribution (%) of food donation according to the average degree of 

relatedness: A) average frequency of donations; B) average amount of food donated; C) 

average value of the food donated (Brazilian currency Real - R$). 

 

Annex 3 – Spearman Correlations between frequency of fishing trips or return (Kg) of the fishing trips 

and frequency, amounts and monetary value of shared food. All the food sharing events registered daily 

along 12 months are considered here. * shows the significant correlations. 

Spearman Correlation 

  Rainy season Dry season 

Categories rs p n rs p  n 

Fishing trips  Food sharing 

frequency 

0.079 0.253 208 -0.033 0.676 159 

Fishing trips Food sharing (Kg) 0.109 0.114 208 -0.032 0.691 159 

Fishing trips Food sharing ($) 0.124 0.074 208 -0.030 0.707 159 

Fish catch 

(Kg) 

Food sharing 

frequency 

0.014 0.839 208 0.169 0.033* 159 

Fish catch 

(Kg) 

Food sharing (Kg) 0.083 0.234 208 0.194 0.014* 159 

Fish catch 

(Kg) 

Food sharing ($) 0.029 0.678 208 0.115 0.150 159 

$ fish catch Food sharing 

frequency 

0.084 0.199 208 0.007 0.934 159 

$ fish catch Food sharing (Kg) 0.095 0.172 208 -0.015 0.853 159 

$ fish catch Food sharing ($) 0.100 0.149 208 0.042 0.598 159 
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Annex 4: Descriptive statistics of the fish catch (kg) per household in the rainy and dry season, followed 

by donations shown as number of times each family gave food (events), total amount given (kg) and total 

value of the donation. Donations are shown as percentage of the total given by all families. 

 Rainy     Dry     

 

Average (±S) N Events Kg R$ Average (±S) N Events Kg R$ 

A 18.6* (12.4)  13 9 12 25.9 (12.3) 
 

15 9 11 

B 7.6 (11.3)  2 1 1 3.3 (4.5) 
 

5 0 0 

C 4.3 (3.5)  1 0 0 7.4 (11.6) 
 

0 0 26 

D 9.8 (11.0)  4 5 6 17.6 (19.6) 
 

2 1 1 

E 20.5 (25.5)  7 19 4 35.3 (43.1) 
 

22 39 21 

F 12.3 (14.3)  7 17 38 15.3 (16.5) 
 

3 3 1 

G 10.8 (15.1)  1 0 0 8.8 (10.0) 
 

2 0 0 

H 4.7 (5.9)  21 8 13 1.3 (2.0) 
 

7 1 1 

I 3.6 (5.0)  10 5 8 9.0 (12.7) 
 

3 3 3 

J 15.4 (12.6)  12 7 6 16.2 (26.0) 
 

18 33 24 

K 3.3 (4.8)  2 1 1 4.6 (10.2) 
 

0 0 0 

L 16.1 (19.0)  6 5 3 14.6 (7.6) 
 

8 4 3 

M 2.2 (2.3)  5 3 4 1.4 (1.7) 
 

3 1 0 

N 9.1 (8.0)  3 1 1 16.6 (15.8) 
 

5 3 2 

O 2.4 (3.2)  1 1 0 5.3 (6.1) 
 

0 0 2 

P 8.8 (10.2)  5 17 3 69.5* (110.6) 
 

7 5 2 

Total 897  100 99 271 1511  60 79 167 

*Families that presented the highest average catch per season 
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Annex 5: Spearman correlation between distance among households for sharing food in terms of frequency, amounts and financial value of food donated and received by 

families. 

  Rainy season Dry season 

Variables  Categories rs P n rs P n 

Distance x donation 

Frequency 0.2406 0.0958 49 0.2442 0.1707 33 

Amount (Kg) 0.2248 0.1203 49 0.2207 0.2171 33 

Value 0.2654 0.0652 49 0.2414 0.1758 33 

Distance x reception 

Frequency 0.2358 0.1028 49 0.2686 0.1306 33 

Amount (Kg) 0.2721 0.0585 49 0.2916 0.0995 33 

Value 0.2358 0.1028 49 0.4336 0.0117 33 
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Annex 6: Canonical correlation matrix. The independent variables used are distance, average relatedness, 

intensity of donations (frequency, amount and value), while the dependent ones are intensity of return 

(frequency, amount and value), for both the rainy and dry months.  

(ns) non-significant 

 

 

 

Variables Rainy months Dry months 

Independent Dependent Rc P N Rc P N 

Distance Return frequency 0.158 ns 49 0.246 ns 33 

Distance Returned kg  0.333 <0.05 49 0.281 ns 33 

Distance Returned value (R$)  0.240 ns 49 0.480 <0.01 33 

Average relatedness Return frequency 0.226 ns 49 -0.091 ns 33 

Average relatedness Returned kg  -0.119 ns 49 -0.191 ns 33 

Average relatedness Returned value (R$)  0.064 ns 49 -0.252 ns 33 

Donation frequency Return frequency 0.546 <0.01 49 0.126 ns 33 

Donation frequency Returned kg 0.262 ns 49 0.153 ns 33 

Donation frequency Returned value 0.248 ns 49 0.110 ns 33 

Amount donated Return frequency 0.273 ns 49 -0.049 ns 33 

Amount donated Returned kg  0.504 <0.01 49 -0.005 ns 33 

Amount donated Returned value 0.221 ns 49 -0.044 ns 33 

Value donated (R$) Return frequency 0.410 <0.01 49 -0.025 ns 33 

Value donated (R$) Returned kg  0.274 ns 49 0.024 ns 33 

Value donated (R$) Returned value (R$)  0.514 <0.01 49 0.003 ns 33 

Nº of receiveres Return frequency -0.182 ns 49 -0.158 ns 33 

Nº of receivers  Returned kg -0.094 ns 49 -0.147 ns 33 

Nº of receivers Returned value -0.197 ns 49 -0.167 ns 33 
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4.0-CONSIDERAÇÕES FINAIS 

 

 Perobas é uma pequena vila no litoral potiguar que têm a pesca como principal fonte 

de renda para a maioria de suas famílias.  Dela, no entanto, os pescadores extraem não apenas 

o que vai ser comercializado, mas principalmente o que vai alimentar suas famílias.  

Diariamente estes pescadores enfrentam a imprevisibilidade na captura do pescado, fazendo-

se necessário o uso de estratégias como a partilha de alimentos a fim de mitigar os efeitos 

provocados na nutrição familiar.  

 Este estudo avaliou primeiramente os efeitos da produtividade pesqueira sobre o 

consumo e partilha da proteína animal dentro da vila, comparando a dieta de dois grupos com 

distinta dependência dos recursos pesqueiros (dependente exclusivamente da pesca e o não 

dependente da pesca) para a renda familiar. Foi observado que o nível de dependência de uma 

fonte de proteína animal (pesca) pode afetar as estratégias locais usadas por comunidades 

costeiras que praticam a pesca artesanal como forma de garantir esse fornecimento. 

Curiosamente, ambos os grupos, independente de serem diretamente dependentes da pesca, 

tiveram as suas dietas e partilhas submetidas à flutuação ambiental na disponibilidade de 

recurso pesqueiro local. Além disso, as famílias não dependentes exclusivamente da pesca, 

apesar de consumirem peixe regularmente, ingeriram uma menor quantidade de peixes, e 

estes foram principalmente provenientes de doação. A partilha de alimentos, em termos de 

números de vezes e quantidades partilhadas, não diferiu entre os grupos que dependem e que 

não dependem da pesca. No entanto, os dois grupos partilharam diferentes tipos de alimentos, 

com aqueles que dependem da pesca partilhando especialmente o peixe. 

No segundo capitulo, foram testados modelos evolutivos que pudessem explicar o 

porquê da partilha de alimentos ainda ocorrer, mesmo em uma comunidade que já tenha uma 

boa inserção comercial. Foi possível observar que apesar do número elevado de parentes 

dentro do grupo, parentes não são especialmente beneficiados durante a divisão de alimentos, 

o que vai de encontro ao primeiro modelo evolutivo testado, a seleção de parentesco. Embora 

partilhas ocorram entre parentes, doações para núcleos familiares não aparentados foram 

maiores tanto em frequência de eventos quanto em proporções de alimentos doados.  

Famílias que mostraram reciprocidade foram, no entanto mais favorecidas, o que 

sugere a existência, de altruísmo recíproco.  Esse foi observado na doação de alimentos 

diversos, mas principalmente na troca daqueles que podem suprir as necessidades proteicas 

em períodos ruins para a pesca.  



96 

 

 

 

 Não é possível afirmar a existência do roubo tolerado, mas a distância entre as 

famílias exerce funções de pressão e controle nas decisões de partilha. Famílias que moram 

próximas daquelas que obtêm maior sucesso de pesca no dia tendem a ser mais favorecidas no 

momento da partilha. No entanto, a distância tanto pode ser um mecanismo de controle de 

produtividade e pressão sobre os maiores produtores (roubo tolerado) como uma forma de 

facilitar as interações e manter controle das quantidades capturadas, o que seria mais um 

suporte à hipótese do altruísmo reciproco. 

 Apesar do esforço realizado nesse estudo ainda existem lacunas a serem preenchidas, 

como por exemplo, uma maior compreensão se há ainda uma preferência pelo consumo da 

proteína animal capturada localmente, ou se as famílias estão realmente abandonando a pesca 

por outras atividades econômicas que podem proporcionar uma renda mais estável. Além 

disso, apesar de evidências que favoreçam a hipótese de altruísmo reciproco, não foi possível 

descartar totalmente a existência de roubo tolerado. Outros mecanismos, como sinalização 

custosa ou troca, que representaria a troca de um recurso de difícil captura por um outro como 

parceiros e aliados, também não foram investigados. Estudos futuros poderão preencher 

algumas dessas lacunas na compreensão da relação entre mudanças econômicas, extração de 

recursos, comportamento humano, dieta e saúde das famílias submetidas a tais mudanças. No 

entanto, este estudo reforça a importância da pesca para a segurança alimentar e a subsistência 

das vilas costeiras, indo além de seus efeitos sobre as famílias que dependem diretamente 

dessa atividade. 
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APÊNDICE 1 

 

 

UNIVERSIDADE FEDERAL DO RIO GRANDE DO NORTE 

Centro de Biociências/Depto. de Botânica, Ecologia e Zoologia 

Programa de Pós-Graduação em Desenvolvimento e Meio Ambiente 

 

 

 
Prezado Participante, 

 
Este é um convite para você participar da pesquisa “PARTILHA DE ALIMENTOS ENTRE 

FAMÍLIAS PESQUEIRAS DO MUNICÍPIO DE TOUROS/RN: O QUE EXPLICA ESSE 

COMPORTAMENTO NO LITORAL POTIGUAR” que é coordenada pela Professora da UFRN, 

Priscila Fabiana Macedo Lopes, e pela mestranda responsável Mikaelle Kaline Bezerra da Costa. 

Sua participação é voluntária, o que significa que você poderá desistir a qualquer momento, 

retirando seu consentimento, sem que isso lhe traga nenhum prejuízo ou penalidade. 

Essa pesquisa tem como objetivo principal: Investigar a partilha de alimentos entre as famílias 

pesqueiras da comunidade de Perobas/Touros-RN, considerando a relação de parentesco e os riscos 

ambientais. 

O mar é um ambiente imprevisível, e o que ocorre nesse ambiente pode influenciar muitas 

vezes na quantidade e na qualidade do pescado, refletindo diretamente na sobrevivência das famílias 

que dependem diretamente da pesca. Contudo a realização desse estudo poderá relacionar a variação 

da influência ambiental e social sobre a pesca ao longo de um ano, como também identificar se a 

partilha de alimentos é utilizada como estratégia para a sobrevivência das famílias principalmente em 

períodos difíceis para a pesca.  

Caso decida aceitar o convite, sua participação envolverá a aplicação de um único questionário 

sociocultural e de entrevistas, essas serão realizadas mensalmente por um período de 12 meses, 

durante sete dias consecutivos em cada mês. As famílias serão visitadas diariamente ao longo de uma 

semana, registrando-se e quantificando-se o que foi doado e recebido em forma de alimento, as 

quantidades estimadas e a origem do alimento, além de um registro de toda a alimentação e pescado 

num período de 24 horas. 

Os riscos envolvidos com sua participação será o mínimo possível, pois danos a integridade 

física, moral, psíquica e/ou intelectual dos participantes, serão evitados, pois respeitaremos a liberdade 

de expressões sociais, culturais e espirituais, evitando qualquer interferência nas atividades 

desenvolvidas pelas famílias. 

A sua participação no presente estudo será fundamental, pois sua participação vai colaborar 

para identificação das estratégias atualmente utilizadas pelas famílias para garantir a sua sobrevivência 

e a relação das mesmas com os recursos marinhos, sendo assim, diante das necessidades locais 

identificadas, você e sua comunidade poderá ser beneficiada com o desenvolvimento de novos estudos 

que aprimorem as estratégias utilizadas, na busca do bem estar social e ambiental da comunidade, 

além de servir como referência para outras comunidades que possuam famílias em condições 

ambientais e sociais semelhantes. 
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Todas as informações obtidas serão sigilosas e seu nome não será identificado em nenhum 

momento, os dados serão guardados em local seguro e a divulgação dos resultados será feita de forma 

a não identificar os voluntários. 

 

Se você tiver algum gasto que seja devido à sua participação na pesquisa, você será ressarcido, 

caso solicite. 

Em qualquer momento, se você sofrer algum dano comprovadamente decorrente desta 

pesquisa, você terá direito a indenização. 

Você ficará com uma cópia deste Termo e toda a dúvida que você tiver a respeito desta 

pesquisa, poderá perguntar diretamente para Mikaelle kaline Bezerra da Costa, no telefone (84) 

8839-9293, email mikaellecb@gmail.com ou no endereço: Rua-Martelo agalopado, 1010, Nova 

Natal, bairro: Lagoa azul, 59138-380. 

 Dúvidas a respeito da Ética desta Pesquisa poderão ser questionadas ao Comitê de Ética em 

Pesquisa da UFRN no endereço: Campus Universitário, Av. Senador Salgado Filho, s/n, bairro: 

Lagoa Nova, Natal, 59078-970, e-mail cepufrn@reitoria.ufrn.br ou pelo telefone: (84) 3215-3135. 

 

Declaro que compreendi os objetivos desta pesquisa, como ela será realizada, os riscos e 

benefícios envolvidos e concordo em participar voluntariamente da pesquisa “PARTILHA DE 

ALIMENTOS ENTRE FAMÍLIAS PESQUEIRAS DO MUNICÍPIO DE TOUROS/RN: O QUE 

EXPLICA ESSE COMPORTAMENTO NO LITORAL POTIGUAR” 

 

 

Participante 

Nome:__________________________________________________________idade:_______; 
Sexo:____. 

 

Assinatura do participante: __________________________________________. 

 
 

Pesquisador Responsável: 

Nome: Mikaelle Kaline Bezerra da Costa- (84) 8839-9293 

Assinatura do responsável pela pesquisa: ____________________________. 

Cidade:_________________________, Data: ___/___/___. 
 

 

 

 
 

 

 
Pesquisadora responsável: Mikaelle Kaline Bezerra da Costa 

Telefone: (84) 8839-9293 

Endereço: Rua:Martelo agalopado, 1010, Nova Natal, bairro: lagoa azul, 59138-380, e-mail: 
mikaellecv@gmail.com 

 

Comitê de Ética em Pesquisa da UFRN 

Telefone: (84) 3215-3135 
Endereço: Campus Universitário, Av. Senador Salgado Filho, s/n, bairro: Lagoa Nova, Natal, 59078-

970, e-mail cepufrn@reitoria.ufrn.br   
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APÊNDICE 2 

 

QUESTIONÁRIO SOCIOCULTURAL 

Comunidade:_______________________________________________________Data:___/_

__/___  

Rua:______________________________________________________________________ 

Nº____ 

Entrevistado 

(a):__________________________________________________________Idade:____ 

 

Escolaridade:            (    ) Sem escolaridade             (    ) 2 grau completo 

                                 (    ) 1 grau incompleto            (    ) superior incompleto 

                                 (    ) 1 grau completo               (    ) superior completo 

                                 (    ) 2 grau incompleto 

                   

1) Responsáveis pela casa: 

_______________________________________________________________________

_______________________________________________________________________

______________ 

2) Há quanto tempo você mora na comunidade?______________ 

3) Sempre nessa rua? Sim (  ) Não(  ) 

4) Quantas pessoas moram em sua casa?______ São o que de você? 

_______________________________________________________________________

_______________________________________________________________________

______________ 

5)Você é casado (a): sim (  )   Não (  ) 

6)Possui Filhos? 

Sim ( )  quantos: meninos____ meninas ____         Não(  ) 

Todos moram com você: sim (  )    Não(  ) 

5) Têm parentes morando na comunidade? 

Sim (  )              (  )pais, (  ) filho (a), primo (a) (  )  outros(  )__________ 

Não (  ) 

6) Esses parentes moram na mesma rua que você? Sim (  )    Não(   )  

7) Você ou alguém da casa pesca? Sim (  ) Não (  )   

8) O pescado é utilizado para alimentação da família? Sim (  ) Não(  ) 

9) Procuram guardar o que é pescado para consumir em outras épocas? 

Sim (  ) salgando ( ) Congelando(  ) outros:__________ 

Não (  ) 

 

10) Costuma dividir os alimentos que conseguem com outras famílias?  

Sim (  )  Não(  ) 
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Geralmente o que?_____________________________________________ 

Com quem?___________________________________________________ 

11) Costuma receber alimentos de outras famílias? 

Sim (  )  Não(  ) 

Geralmente o que?_____________________________________________ 

De quem?_____________________________________________________ 

12) Quais são os peixes mais pescados? 

_________________________________________________________ 

13) Quais os melhores meses para pescar?__________________________ 

14) Quais os piores meses para pescar?_____________________________ 

15) Você conta com a ajuda de alguém para o trabalho na pesca? 

Sim (  )     Não (  )                      É  seu parente?  Sim (   ) Não(  ) 

16) Vocês contam com a ajuda financeira de alguém que não mora na comunidade? 

 Sim (  )  quem? ________________________        Não (  ) 

17) Vocês praticam a agricultura? 

Sim (  ) Planta o que?_________________________________________      Não (  ) 

18) Vocês criam algum animal para alimentar a sua família?  

Sim (  ) Qual(is): _____________________________________________ 

Não (  )  
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APÊNDICE 3 
ENTREVISTAS 

 

Comunidade:_______________________________________________________Data:____/___/____  
Rua:______________________________________________________________ Nº_____ Casa: ___ 

Entrevistado:____________________________________________________________Idade:______ 

 

1) JANTAR DO DIA ANTERIOR                                                          Data 

____/____/_____ 

 
a)Quantas pessoas jantaram ontem em sua casa?________ 
b)Dessas pessoas que jantaram, alguém não mora na sua casa? Sim( ) não( ) é o que seu? 

__________________________________________________________________________________

__________________________________________________________________________________ 

 
c)O que vocês comeram e beberam ontem no jantar? 

COMIDA Quanto? 

kg 

Tinha 

em 

casa? 

Teve que 

comprar? 

Recebeu 

de 

alguém? 

De quem? 

É o que 

seu? 

Onde 

mora? 

Quanto 

recebeu?  

kg 

        

        

        

        

        

        

 

d) O que vocês receberam deu para dividir para todos que estavam em casa? 

Sim (  )  Não (  ) quem comeu?__________________________________________________ 

 

e) Ontem vocês receberam alguma outra comida, de outras pessoas que não moram em sua casa, que 

vocês não comeram no jantar? 

Sim (  )  Não  (  ) 

O que? Quem deu? Quanto?kg Porque não comeu? 

    

    

    

 

f) Ontem depois do almoço ou no jantar vocês deram alguma comida para outras pessoas que 

não moram em sua casa? Sim (  )  Não (  ) 

O que? Para quem? É o que seu? Quanto?kg 

    

    

    

 

2) HOJE PELA MANHA E NO ALMOÇO                                                 Data____/____/____ 

 

a)Quantas pessoas comerão hoje em sua casa?________ 
b)Dessas pessoas que comeram alguém não mora na sua casa? Sim ( ) não( ) é o que seu? 

__________________________________________________________________________________

__________________________________________________________________________________ 
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c)O que vocês comeram e beberam  hoje pela manhã  e no almoço? 
 

COMIDA Quanto? 

kg 

Tinha 

em 

casa? 

Teve que 

comprar 

Recebeu 

de 

alguém? 

De quem? 

É o que 

seu? 

Onde 

mora? 

Quanto 

recebeu?  

kg 

        

        

        

        

        

        

 

d) O que vocês receberam deu para dividir para todos que estavam em casa? 

Sim (  )                Não (  ) quem 
comeu?_________________________________________________________ 

 

e) Hoje vocês receberam alguma outra comida, de outras pessoas que não moram em sua casa, que 
vocês não comeram? 

Sim (  )  Não  (  ) 

O que? Quem deu? Quanto?kg Porque não comeu? 

    

    

    

 

f) Hoje vocês deram alguma comida para outras pessoas que não moram em sua casa? 
Sim (  )  Não (  ) 

O que? Para quem? É o que seu? Quanto?kg 

    

    

    

 

3)PESCA 

a) Pescou hoje? 

Sim (  ) Não (  ) Por que?________________________________________________________ 

 

 

 

 

Quem 

pescou com 

você? 

É o 

que 

seu? 

O que 

pescaram? 

Quanto? 

Kg 

O pescado 

foi dividido?  

Com 

quem? É o 

que seu? 

Você ficou 

com 

quanto?kg 
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ANEXO 1 

 

 

Revista: Ecology of Food and Nutrition  

http://www.tandfonline.com/action/authorSubmission?journalCode=gefn20&page=instruction

s 

 

 

Preparation of Manuscripts 

  

All parts of the manuscript should be typewritten, double-spaced, with margins of at least one 

inch on all sides. Number manuscript pages consecutively throughout the paper. Although 

manuscript length may vary according to the type of paper or subject matter, Ecology of Food 

and Nutrition publishes manuscripts that are generally in the range of 6,000–7,000 words 

(including all supplementary materials). Authors should also supply a shortened version of the 

title suitable for the running head, not exceeding 50 character spaces. Each article should be 

summarized in an abstract of not more that 100 words.  Avoid abbreviations, diagrams, and 

reference to the text. Authors are reminded that publications reporting results from research 

involving human subjects are required to include a statement in the Methods section of their 

manuscript that the study protocol has been approved by an Institutional Review Board (IRB) 

in the Institution where the study was conducted. Furthermore, such a statement should 

include documentation that informed consent was obtained from the study subjects or their 

parents when children are involved. 

 

Authors are responsible for obtaining permission to reproduce copyrighted material from 

other sources and are required to sign an agreement for the transfer of copyright to the 

publisher. As an author, you are required to secure permission if you want to reproduce any 

figure, table, or extract from the text of another source. This applies to direct reproduction as 

well as "derivative reproduction" (where you have created a new figure or table which derives 

substantially from a copyrighted source). All accepted manuscripts, artwork, and photographs 

become the property of the publisher. 

  

Illustrations 

  

Illustrations submitted (line drawings, halftones, photos, photomicrographs, etc.) should be 

clean originals or digital files. Digital files are recommended for highest quality reproduction 

and should follow these guidelines: 

300 dpi or higher 

sized to fit on journal page 

EPS, TIFF, or PSD format only 

submitted as separate files, not embedded in text files 

Color illustrations will be considered for publication; however, the author will be required to 

bear the full cost involved in color art reproduction. Color art can be purchased for online 

only reproduction or for print + online reproduction. Color reprints can only be ordered if 

print + online reproduction costs are paid. Rates for color art reproduction are: Online Only 

Reproduction: $225 for the first page of color; $100 per page for the next three pages of color. 

A maximum charge of $525 applies. Print + Online Reproduction: $900 for the first page of 

color; $450 per page for the next three pages of color. A custom quote will be provided for 

color art totaling more than four journal pages. Good-quality color prints or files should be 

provided in their final size. The publisher has the right to refuse publication of color prints 

deemed unacceptable.  
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Tables and Figures 

  

Tables and figures should not be embedded in the text, but should be included as separate 

files. A short descriptive title should appear above each table with a clear legend and any 

footnotes suitably identified below. All units must be included. Figures should be completely 

labeled, taking into account necessary size reduction. Captions should be typed, double-

spaced, on a separate sheet. 

  

References. Ecology of Food and Nutrition  uses the Chicago Manual of Style, 15 th ed. The 

full list of references should be collected at the end of the paper in alphabetical order. In the 

text, references should be cited by author’s last name and date of publication in parentheses 

(Smith, 1979). 

Journal: Annegers, J. F. (1974). Protein Quality of West African Foods. Ecology of Food and 

Nutrition , 3, 125-130. 

 

Book: Hill, A.B. (1989). Statistical Methods in Clinical and Preventative Medicine . New 

York: Oxford University Press. 

 

Chapter in a Book: Ruffner, J. D., and W. W. Steiner (1973). Evaluation of plants for use in 

critical sites. In Ecology and Reclamation of Devastated Land , ed. R. J. Hutnick and G. 

Jones, pp. 3-12. New York: Gordon and Breach  

 

Proofs and Reprints 

  

The corresponding author will receive proofs, which should be proofread and returned within 

48 hours of receipt. Corrections are limited to printer’s errors–no substantial author’s changes 

will be made. The corresponding author of each article will receive up to 3 free bound copies 

of that particular issue. Additional copies of the issue and/or additional offprints of individual 

articles may be ordered from Taylor & Francis by using the link to the offprint order form 

included with page proofs. 
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ANEXO 2 

Revista: Human Ecology 

http://www.hunter.cuny.edu/humaneco/instructions-for-contributors 

 

 

All manuscripts should be submitted to the Human Ecology online submission and review 

system, Editorial Manager. Note that PDF files are NOT supported for purposes of 

submission. 

Submission is a representation that the manuscript has not been published previously and is 

not currently under consideration for publication elsewhere. A statement transferring 

copyright from the authors (or their employers, if they hold the copyright) to Springer will be 

required before the manuscript can be accepted for publication. The necessary forms for this 

transfer are available on the Editorial Manager web page. Such a written transfer of copyright, 

which previously was assumed to be implicit in the act of submitting a manuscript, is 

necessary under the U.S. Copyright Law in order for the publisher to carry through the 

dissemination of research results and reviews as widely and effectively as possible. 

In order to provide timely review and publication, articles will be considered in three 

categories: 

 Feature Articles, not to exceed 10,000 words 

 Research Reports, not to exceed 7000 words 

 Brief Communications, not to exceed 5000 words 

While all submissions are externally peer reviewed, the turnaround time for research reports 

and brief communications is usually shorter. However, it should be emphasized that the 

standard of scholarship and research is the same for all submissions. 

Illustrations (photographs, drawings, diagrams, figures and charts) should be numbered in 

consecutive Arabic numerals. The captions for illustrations should be on a separate page and 

include corresponding author's name. Consult Editorial Manager for specific rules regarding 

submission of photographs. Either the original drawings or high-quality photographic prints 

are acceptable. Identify all with author's name and number of the illustration. 

When your submission is accepted and forwarded to production, you might wish to send us 

photos for possible selection as the Cover Photo of that issue. You will retain all rights to 

these photos. 

Each table should be on a separate sheet of paper, numbered and include corresponding 

author's name. 

 

Style Guide: In general, Human Ecology follows the recommendations of the Style Manual 

for Biological Journals, published by the American Institute of Biological Sciences, and it is 

suggested that contributors refer to this publication. The style guide used by the American 

Anthropologist is also acceptable. When in doubt, authors should refer to recent issues of 

Human Ecology for guidance. The journal is closely edited for clarity of language and favors 

a concise presentation. Contributors are strongly urged to have their submissions read by an 

experienced copy editor or proof reader. Manuscripts with serious language or style issues 

may be returned to authors for further work which can occasion delay in publication. 

Language and Style: Submissions should be in English and avoid unnecessary technical 

terminology and discipline-related jargon. Papers should be concisely and clearly written and 

thus readily accessible to all scholars. Politically or ideologically loaded terminology is 

always inappropriate. 

Reprints and Page Charges: The journal makes no page charges. Reprints are available to 

authors, and order forms with the current price schedule are sent with proofs. 
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Publication: All accepted papers are subject to final review by editors in the copy editing 

process. All accepted and copy edited manuscripts will go to production and will be published 

electronically (Online First) prior to the paper edition (unless the author prefers otherwise). 

Final author and editor proof reading will occur after the manuscript is sent to production. 

 

Permissions: All inquiries regarding copyright release or permission to reprint should be 

addressed to the Springer office at permissions@springer.com. All other questions should be 

directed to the Human Ecology editorial office which can be reached by email at 

humaneco@hunter.cuny.edu.  

English Language Editorial Services: Human Ecology is committed to publishing high quality 

manuscripts in English. Springer is pleased to offer Human Ecology authors the opportunity 

to have their submissions reviewed by an independent language editing service either prior to 

submission or upon advice from reviewers or editors. The following contractors have been 

selected specifically for their English as a second language capabilities and years of 

experience with scientific manuscripts. Interested authors should contact any of the following 

contractors for manuscript assistance; authors are responsible for all payments to these 

contractors. Please note that the use of editing services does not automatically ensure final 

acceptance. 

 


