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Abstract 

Weather and climate forecasting is an essential feature of our quest to become a resilient society 

against extreme weather events that threaten the lives and livelihoods of marginalized peoples. 

Despite advances in weather forecasting technology, the uptake and reliability of weather 

forecasts is still low in Tanzania. There is a growing recognition of the role of local knowledge 

systems (LKS) of weather forecasting in managing weather and climate-related risks and in 

strengthening rural livelihoods in developing countries. I employed ethnography as a 

methodological and theoretical framework to explore how fishers’ LKS of weather forecasting 

empower decision- making in the diverse and complex fishing livelihoods of Mafia Island 

Tanzania.  

During my ethnographic fieldwork with Mafia Island fishers in 2019 and 2020, knowledge of 

weather prediction appeared to exist in a hierarchy among fishers and was intertwined with the 

Islamic lunar calendar, Indian ocean monsoon seasonality, and the social-cultural and 

geographical contexts of the island. Recently, climate change has made weather more 

unpredictable for fishers, creating a greater need for reliable weather information, but the state-

provided forecast does not meet this need.  

Findings address some theoretical issues in the anthropology of weather and LKS and the 

tensions between traditional and conventional weather forecasting, and its implication on 

fishing livelihoods. Due to the unreliability of weather information from the Tanzania 

Meteorological Authority (TMA), fishers feel the need to verify it by comparing it with their 

own LKS perceived accuracy.  The mismatch between LKS and conventional systems suggests 

that they should coexist complementarily. However, the increasing dominance of state-

sponsored conventional weather forecasts is devaluing LKS and threatening its inter-

generational transmission, hence a need to incorporate LKS into the value chain of weather and 

climate services and look at the wider spectrum of user-needs to strengthen weather and 

climate-sensitive livelihoods in Tanzania.  
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1 INTRODUCTION 

1.1 Introduction and Background 

This dissertation is an ethnographic study of local knowledge systems (LKS) of weather 

forecasting among fishing communities on Mafia Island, Tanzania. People and weather 

phenomena are infused in complex ways.  In the process of satisfying their needs and 

maintaining their survival, humans have had to interact with the natural world (Afolabi Ojo, 

1966) and always endeavoured to understand its conditions- that is whether it is hot or cold, 

wet or dry, calm or stormy, clear or cloudy, and what it can offer in terms of where, when and 

how to find shelter and produce food, be it hunting and gathering or growing crops and 

managing domesticated animals (Afolabi Ojo, 1966). Humans have moderated their lives 

depending on atmospheric conditions, which are generally understood as “weather”, and the 

practice of foretelling or foreseeing its course and impacts as “weather forecasting” (William 

et al., 1996). At the macro level it becomes climate, “the long-term atmospheric patterns of a 

given geographic area” (William et al., 1996). Today, weather and climate forecasting has 

become an essential feature of our quest to mitigate risks, especially in terms of livelihoods.  

From the earliest of times, humans would have been aware of weather and its changing nature 

and shaped their lives accordingly (Ki-Zerbo, 1981; Graham et al., 2002; Strauss and Orlove, 

2003; Rayner, 2009). Since then, people have endeavoured to predict weather, traditionally by 

relying on accumulated experiences of observing locally available weather signs/indicators and 

drawn these into cultural and religious philosophies and practices for centuries (Furley, 1954; 

Mapara, 2009; Kihupi et al., 2002; Makwara, 2013). In the history of weather forecasting, 

Aristotle was perhaps the first to document this in his treatise, “Meteorologica”, the ideas of 

the interactions between air, sun, and water (Furley, 1954) and later his student Theophrastus 
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compiled “The Book of Weather Signs” which contained a collection of weather lore and 

forecast signs (Hort, 1916). The book has influenced the search and practice of weather 

knowledge for more than 2000 years (Graham et al., 2002). Weather knowledge was one of 

the most important knowledge domains of the ancient civilizations that influenced politics, 

socio-cultural and economic structures (Rayner, 2009). For example, the Greek god Zeus, the 

supreme god, and ruler of Olympus, was known by such titles as Lord of the Sky, the Cloud-

gatherer, the Rain-god, and Zeus the Thunderer, based on his ability to manipulate weather 

(Graham, et al., 2002, Rayner, 2009). In ancient Africa, the famous god Sango or Jakuta, 

bringers of thunderstorms, lightening and squalls, was worshipped by the Yoruba and Oyo of 

Nigeria, the Agni of the Ivory coast, the Ga and Ashanti of Ghana, the Ewe of Togo, Tlaloc, 

Nut, and Set of Egypt (Afolabi Ojo, 1966), and Indra of India (Rayner, 2009) were all 

associated with weather phenomena such as rain, thunder, and lightning.  

However, beginning in the 19th century, local knowledge systems proved inadequate to predict 

future weather and gauge atmospheric conditions fully and accurately as meteorological 

phenomena became more chaotic and dramatic (Golinski,2003). For example, in eighteenth 

century Britain, talking about the weather was a ritual for ship and boat men especially after 

the dramatic event, famously known as the ‘Great Storm’ of 1703, which has never faded from 

English memory because of the magnitude of damage it caused to the lives of the entire 

population including the loss of thousands of people mostly seamen (Golinski, 2003). These 

events were widespread throughout the world and demanded some form of explanation from 

weather experts, hence a need for more advanced scientific ways of forecasting weather arose 

(Wiston and Mphale, 2018). Today, computer-assisted numerical weather predictions 

encompass the entire earth. Observing and measuring atmospheric conditions by satellite 

technologies has dominated the practice of weather forecasting (Frederick, 1989) and remains 

an imperative for the day-to-day operational responsibilities of meteorological authorities and 

meteorologists throughout the world (Graham et al., 2002).  
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The importance of reliable weather forecasts, especially in developing countries, cannot be 

overemphasized.  It is estimated that about 90 percent of all disasters in Africa, such as 

cyclones, floods, prolonged dry spells or droughts and landslides, are weather or climate 

induced and have cost the continent over 10 billion USD in just two decades (Waruru, 2017). 

Although there are many factors that make a bad weather event a real disaster, lack of effective 

preparedness and appropriate response measures, which include accurate predictions and 

timely communication of the event, contributes to making it a real disaster or making its 

impacts worse. In East Africa, including Tanzania, despite tremendous advances in weather 

forecast technology, there are still fundamental challenges limiting uptake and reliability of 

weather forecasts by users (Chengula and Nyambo, 2017). This can be partly attributed to 

inadequate technology to fully capture atmospheric, and sea (ground) surface weather data 

needed to accurately predict weather and climate over short and long-term periods (Mahoo et 

al., 2015; Waruru, 2017). Seasonal weather forecasts are also not widely used for smallholder 

livelihoods because they lack spatial (geographical) and sector specificity and, in some cases, 

tend to offer inaccurate forecasts or misleading advisories therefore making many lay users – 

especially fishers, farmers and pastoralists – sceptical of scientific predictions (Chengula and 

Nyambo, 2017). Other challenges include improper packaging and use of technology or rather 

vague language and untimely delivery to intended users (Kihupi et al., 2002; Low, 2009). As 

a result of the challenges of scientific weather forecasting, ordinary people, particularly in rural 

areas, have largely relied on local and indigenous knowledge systems (LKS) to predict 

impending weather not only by paying attention to the skies but also by observing a range of 

indicators, such as the behaviour of animals, birds, plants, and insects, and moderating their 

livelihood practices accordingly (Paolisso,2003; Kadi et al., 2011).  

There is a growing realization and agreement by scholars and international organizations 

working on weather and climate issues that LKS are still vital for our understanding of weather 

and climate and forecasting challenges in developing countries (Reyes-García et al., 2016; 
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Kalowale et al., 2014; Ford et al., 2016). However, each knowledge system has strengths and 

weaknesses (Berkes and Berkes, 2009; Chagonda et al., 2010), and therefore integrating LIKS 

and conventional weather forecasting science has become a central idea among many scholars 

(Kihupi et al., 2002, Kijazi et al., 2013, Makwara, 2013, Briggs,2013; Mahoo et al., 2015). 

Recent recognition of LIKS in weather and climate policy debate has been vivid in Assessment 

Reports (ARs) of the Intergovernmental Panel on Climate Change (IPCC) (IPCC ARs of 2007, 

2010 and 2014); the United Nations Framework Convention on Climate Change (UNFCCC) 

meetings (2010 and 2015); the Addis Ababa Action Agenda of the Third International 

Conference on Financing for Development in 2015; and the Scientific Advisory Board of the 

UN Secretary General in 2016 (UNESCO, 2017). However, studies have widely established 

that despite such recognition, in general practice, LIKS is suffering from marginalization in 

many cultures (Nakashima et al., 2018; UNESCO, 2017; Kim et al., 2017) partly because it is 

less documented and thus has been perceived as ineffective in development practice and 

interventions (Briggs, 2013).  

Nevertheless, much of the LKS studies have tended to focus on building up good practice at 

community level; and advocating for its integration with scientific knowledge, mainly in the 

areas of resource management and conservation, fishing, agriculture, and pastoralism (Berkes, 

2009). However, the deeper insights from the grounded perspectives of local people’s ways of 

knowing and using LKS to deal with problems are lacking, especially on weather and climate 

issues (Ingold, 2010; Briggs, 2013; Radeny et al., 2019). The Tanzanian coast, apart from 

having unique, vibrant, and diverse flora and fauna resources that support millions of people 

(Beymer-Farris et al., 2019), is home to strong coastal Swahili cultures with rich traditions, 

customs, and complex natural resources-dependent livelihoods (Briggs, 2005). The majority of 

LIKS studies of coastal peoples have largely focused on fisheries and marine resources 

biodiversity conservation and management (IUCN, 2004; Masalu, 2010; Moshy and Bryceson, 

2016). There are few studies that have related LIKS with weather and climate forecasting. 
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Moshy and Bryceson’s (2016) study of fishing peoples’ ecological knowledge of marine 

ecological changes on Mafia Island coastal Tanzania, has shown that local people’s 

understanding of the environment and the ocean lingers through [trans]cultural and traditional 

practices resulting from centuries of interaction with the external world. Moshy and Bryceson 

note that the increasing erosion of cultural traditions and practices threatens the disappearance 

of valuable LKS on the island. Within a broader attempt to understand how LKS of weather 

forecasting practices strengthen sustainable agro-fishing livelihoods on Mafia Island Tanzania, 

I applied qualitative approaches, particularly ethnographic methods, to explore the following 

key questions:   

1) What forms of LKS of weather and climate forecasting practices exist among fishers of 

Mafia Island and how is such knowledge preserved, disseminated, and used among the fisher 

community, and how is it transferred across generations on Mafia Island?   

2) How does the fisher community access, perceive and use the state-provided weather 

forecasts through the Tanzania Meteorological Authority (TMA) and what are the perceptions 

of meteorologists of LKS-based weather forecasts? 

3) What contributions does LKS of weather and climate forecasting have on policy frameworks 

to develop better forecasting and strengthen coastal livelihoods in Tanzania?   

 

 

1.2 The academic roots of the study  

Local knowledge systems (LKS) of weather forecasting generally fall under a broad theme of 

traditional ecological knowledge (TEK), cultural environmental knowledge, or local and 

indigenous knowledge (LIK), a body of knowledge that owes its origin to botanical sciences 

(Moller et al., 2009). Some scientists (Berkes, 2009; Mapara, 2009; Kim et al., 2017) have 
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argued that these concepts have been highly contested among scientists and in each discipline, 

where the concept is used, it has led to the production of different definitions and 

conceptualizations. Lack of universal agreement over the definition of traditional ecological 

knowledge is due to the ambiguous nature of the terms "traditional" and "ecological 

knowledge." According to Berkes (2009) the term "traditional" typically refers to cultural 

continuity derived from historical experience, but its interpretation can vary. Traditions are 

enduring adaptations to specific places, shaped by generations of experience, reflections and 

changing practices. However, the term "traditional" can be problematic as it may dismiss or 

denigrate knowledge holders deemed no longer "traditional" by outsiders in positions of power. 

To avoid this debate, some scholars prefer using the term "indigenous" instead, focusing on the 

authority and validity of those people who have, maintain, and adapt knowledge systems, 

without getting caught up in the concept of tradition. Central to unpacking the concept of 

indigenous knowledge systems, is the term ‘indigenous’; a highly contested concept which has 

been used in generic terms for many years in tune with the broad theme of traditional ecological 

knowledge (Medeiros, 2021). The United Nations systems for example, adopted a general 

understanding of the term ‘indigenous’ based on the perception of indigenous people as 

"groups of people whose social, cultural and economic conditions distinguish them from rest 

of the national community, and whose status is regulated wholly or partially by their own 

customs or traditions or by special laws or regulations." (World Bank, 1998 p.4).  

The generic use and diversity of the terms “indigenous”, and “knowledge” especially in 

academic and development discourse, has created confusions with other traditional knowledge 

streams that are often termed as ‘indigenous knowledge’ (IK) (Bruchac, 2014). The concept of 

"knowledge" can be understood differently in mainstream (western) and local or traditional 

knowledge systems. In local knowledge systems, as argued by anthropologists such as Geertz 

(1973), Smith (1999), and Berkes (2009), the understanding of "knowledge" is shaped by 
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specific cultural, social, and environmental contexts, and different communities may hold 

diverse perspectives on what it entails. In contrast, mainstream knowledge systems in the 

western context typically define "knowledge" as information or understanding acquired 

through experience, study, or investigation, and it is considered to be a true or justified belief 

(Smith, 1999). This definition emphasizes objectivity, empirical evidence, and logical 

reasoning. 

 

However, local knowledge systems approach knowledge differently. They often place more 

emphasis on practical experience, oral tradition, storytelling, and communal wisdom, rather 

than relying solely on scientific or academic validation. Local knowledge encompasses 

traditional practices, indigenous knowledge, and insights that have been passed down through 

generations, and it is deeply intertwined with the local culture, customs, and environment. It 

may prioritize aspects such as community cohesion, spiritual or ecological interconnectedness, 

sustainability, and adaptation to specific local conditions. Local knowledge also tends to adopt 

holistic perspectives that consider the interdependencies between humans, the natural 

world/environments, and the broader social fabric (Geertz, 1973; Sillitoe, 1998). After years of 

debates over the definition of the term indigenous, several suggestions that provide some 

alternative practical definitions that would fit in different contexts and purposes have been 

provided. These alternative concepts include ‘environmental knowledge’, ‘traditional or local 

knowledge’- which are further re-classified as ‘traditional ecological knowledge’ (Sillitoe, 

1998).  

In general, indigenous knowledge as a system is broadly understood as distinctive world views 

and philosophies held by people about their natural world, deeply interwoven with their cultural 

practices that determine their relations as humans with non-human entities in specific 
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geographic landscapes and ecosystems (Kresse and Marchand, 2009; Bruchac, 2014; 

Medeiros, 2021).  

However, there have been issues of imagination of indigenous peoples as primitive or 

unprogressive societies, which has created serious challenges for incorporating indigenous 

knowledge into development processes. In many communities that have previously suffered 

western colonialism, the knowledge was branded as superstitions and witchcraft (Medeiros, 

2021). This poisonous branding of indigenous peoples and knowledge systems was deliberately 

propagated by colonialists to damage its image to create space for western ideologies and 

knowledge systems to dominate (Cocks, 2012). In recent years, especially with increasing 

awareness of Indigenous Knowledge and the promotion of bottom-up approaches to 

development paradigms, acrimonious debates among researchers and indigenous peoples 

themselves over the correct conception of the term ‘indigenous’ that differentiate it from other 

terms used interchangeably has gained pace (Bruchac, 2014). Some indigenous peoples have 

resorted to legal action to avoid the use of this term to disassociate themselves from these 

negative connotations that have negative socio-economic and political implications (Mamo, 

2022).  

To avoid such confusions this study uses the term “Local Knowledge Systems (LKS)” to refer 

to the holistic knowledge and understanding of fishers and local people on Mafia Island about 

how natural weather and climate systems work and a repertoire of practices, skills, norms, 

rules, worldviews, and beliefs about interacting with the marine (ocean) and coastal 

environment and its resources to construct and moderate their day-to- day livelihoods (Orlove 

et al., 2002). Other researchers have referred to this knowledge as ethno-

meteorology/climatology (Nakashima et al., 2012; Lauer and Aswan, 2010; Nelson and 

Shilling, 2018) to mean all forms of knowledge that local people and/or indigenous people 

possess for understanding and predicting impending weather and climate in their locality.  



9 

 

1.2.1 LKS and the anthropology of climate and weather 

Anthropology and climate research has developed alongside one another. On one hand, the 

growing concern to explore climatic variability and its impact on policies and society has led 

to the expansion of interest in anthropological research on peoples’ beliefs and actions 

concerning weather and climate. Today, ‘ethnoclimatology’ and ‘ethnometeorology’ are 

common terms in the anthropological lexicon (Rayner, 2003). The theoretical contribution of 

local knowledge systems research on weather and climate to anthropology lies in its potential 

to enrich our understanding of human-environment interactions, cultural diversity, knowledge 

production, and resilience in the face of environmental change. 

Thus, the theoretical relevance of LKS studies of weather and climate to anthropology is 

significantly multifaceted. The first dimension is to cultural and environmental anthropology 

in which LKS of weather and climate provide insights into how different cultures perceive, 

understand, and interact with their environments. The rich ethnographic material describes the 

ways in which cultural beliefs, practices, and actions are shaped by, and respond to, local 

weather patterns, climatic variations, and ecological systems. The second dimension relates to 

systems of indigenous knowledge and cosmologies (Sillitoe,2007; Berkes,2009). LKS of 

weather and climate highlight the cosmological frameworks and indigenous ontologies that 

underpin our understandings of how indigenous and local communities conceptualize weather 

and climate phenomena, often blending ecological knowledge, spiritual beliefs, and social 

systems. This contributes to the broader field of indigenous studies and enriches discussions 

on alternative ways of knowing and understanding the world (Golinski,2003).  Thirdly, the 

study of local knowledge systems of weather and climate intersects with the field of the 

anthropology of science and technology studies, offering insights into the coexistence, 

negotiation, and potential collaborations between local knowledge systems and scientific 

approaches to weather and climate. This contributes to debates on epistemological pluralism, 
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the politics of knowledge production, and the integration of diverse knowledge systems in 

addressing climate change and related challenges. Fourthly, LKS research contributes more 

generally to climate change adaptation and resilience studies where it provides valuable 

insights into community-based adaptation strategies, resilience practices, and coping 

mechanisms in the face of weather extremes and climate change (Strauss and Orlove,2003). 

Anthropological research on these systems contributes to understanding how local 

communities have developed adaptive knowledge and practices over generations and how such 

knowledge can inform broader climate change adaptation efforts and polices (Rayner,2003; 

Whyte, 2018). 

 

1.2.2 The notion of knowledge systems in the field of anthropology 

Anthropological explorations of LKS date to the beginning of anthropology (Sillitoe, 1998) 

and most of the debates on indigenous knowledge have centered around what constitutes 

knowledge (Hobart,1995); and the role of (applied) anthropology in LKS research amidst 

competing interests on the field from other disciplines.  However, as noted by Bruchac (2014), 

early anthropological studies of Indigenous knowledge were intended to collect data that was 

useful to western colonial schemes, (Sillitoe,2006) and much of that work still misrepresents 

indigenous people (Briggs, 2005; Berkes, 2012). Ethnographic studies documented these 

knowledge systems and misrepresented them in a destructive and unethical way that damaged 

the integrity of knowledge communities and the principal tenets of Indigenous practices 

(Smith,1999) The debates among anthropologists studying indigenous knowledge studies 

(Smith, 1999) have given rise to discussions on how local knowledge systems (LKS) provide 

a comprehensive understanding of how communities perceive, experience, and tackle 

environmental challenges (Sillitoe, 2007; Berkes, 2009). These scholars have critically 

analysed the assumptions, power dynamics, and consequences associated with the 

conceptualization and framing of knowledge systems (Smith, 1999). For instance, Linda Smith, 
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an influential indigenous scholar and author of the book "Decolonizing Methodologies: 

Research and Indigenous Peoples," offers insightful perspectives on the issues surrounding 

knowledge systems within indigenous knowledge research. She contends that viewing 

indigenous knowledge as a uniform system may disregard the internal variations and 

complexities present within these communities. The power dynamics and representation of 

indigenous knowledge during the creation, validation, and presentation of knowledge have 

consistently undervalued the significance of LKS (Whyte, 2018). Emphasizing the importance 

of indigenous self-determination and control over the research process and the representation 

of their knowledge. Turner and Berkes (2006) highlight how indigenous communities assert 

and revitalize their own knowledge practices, challenging dominant narratives and frameworks 

through decolonizing methodologies. 

Anthropologists (e.g., Hobart, 1995; Strauss and Orlove, 2003; Orlove, 2003; Bruchac, 2014) 

concur on the necessity for anthropological intervention to shift away from extractive Western 

research paradigms and practices toward a more collaborative, reciprocal, and community-

driven approach to research. This approach empowers indigenous communities and respects 

their knowledge systems. These debates on indigenous scholarship have continued to call for 

corrections of these many distortions that early ethnographic studies made about local 

knowledge systems by recodifying the tenets of indigenous knowledge through deeper study 

and analysis in which indigenous peoples should be allowed to exert control over these analysis 

(Berkes, 2012) 

Currently, anthropologists and indigenous scholars (Berkes, 1999; Sillitoe, 1998, Kresse and 

Marchand, 2009; Medeiros, 2021) sees LKS as way of life or everyday practices rather than 

just a mental entity or set body of objective knowledge (which it does include). Anthropologists 

now emphasize ‘context’ and ‘place’ in LKS scholarship and analyses that go beyond mere 

geographical location to encompass innumerable social relations and activities that makes up 
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the basis of knowledge creation and use.  These theoretical arguments place anthropology 

closer to the heart of LKS scholarship than any other discipline, in part because of the power 

of ethnographic fieldwork to reveal these wider contexts (Sillitoe, 1998).  This is because, as 

Sillitoe (2006) argues, LKS are a form of knowledge that informs behaviour of the holders, 

acquired since their birth, growing through years of experiencing certain local environmental 

challenges repetitively, put to constant test to adapt to local conditions to become, over many 

years, a heritage of everyday life of that community. Just like any other knowledge stream, 

LKS are dynamic and adaptive to external forces of cultural interactions or assimilations of 

new information while at the same time maintaining its distinctive character (Medeiros, 2021). 

As shown in Chapters Three and Four, LKS is indeed a complex system of unevenly distributed 

clustering of certain knowledge levels within the community or culture that holds it, based on 

demographics (age, gender, education) and occupational speciality (livelihood specialization) 

that exposes them to certain specific challenges (Silltoe,2006). Moreover, there is no single 

individual member or a social group within the same culture that can claim to know it in its 

totality (Hobart,1995; Kresse and Marchand, 2009).  

In Chapter Four of this thesis, the research explores the knowledge hierarchies among fishers 

on Mafia Island, highlighting how the demographic characteristics of the population shape the 

clusters of knowledge. It is evident that no single fisher possesses the complete knowledge 

package of weather forecasting simply by virtue of being a fisher or an islander. The diversity 

of knowledge stems from various factors such as the specific fishing methods employed, 

fishing grounds utilized, gender, age, educational background, mode of work (at sea or on 

land), and the overall level of interconnectedness within the socio-cultural fabric of the society 

(Tsing, 2005). This stands in contrast to the positivist scientific approach to weather 

forecasting, where meteorologists generate forecasts by adhering to established methodologies. 

In this scientific framework, factors such as gender, age, socioeconomic status, or geographical 

location do not affect the application of universal principles (Smith, 1999). The distinction 
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between the localized, context-dependent, knowledge of fishers and the standardized, universal 

principles of positivist scientific forecasting underscores the importance of recognizing and 

understanding the socio-cultural dynamics that shape knowledge systems. It highlights the need 

to appreciate the complexity and diversity of knowledge within specific communities and 

contexts, acknowledging that different forms of knowledge can coexist and contribute valuable 

insights within their respective domains.  

Generally, the scholarly body of literature on LKS is at least three decades old, beginning from 

the early-1980s and booming in the 1990s onwards (Berkes, 2009). However, most of that 

literature does not concern weather or climate per se (Kolawole et al., 2014), but rather relates 

to biodiversity responses to changing ecological conditions (Moller et al., 2009); species 

detection; classification and distributions; and interpretation of biodiversity integrity (Laurer 

and Aswani, 2010; and Berkes, 2009). In the early 1990s, the body of literature on traditional 

ecological knowledge grew to encompass other areas such as agriculture, medicine, 

architecture, disaster and resource management and conservation paradigms and weather and 

climate (Berkes, 2009; Reyes-García et al., 2016; Chengula and Nyambo, 2016; UNESCO, 

2017). As a result, since the 1990s much of the scholarly work on LKS has gained recognition 

in the international environment and climate change debates, mainly for its role in 

environmental management, biodiversity, and ecosystems conservation, and in building 

community resilience to environmental and climate change impacts. A repertoire of LKS case 

studies and success stories has dramatically grown over the past two decades (Briggs, 2013). 

Despite these developments in the field of LKS, there have however, been few studies on 

weather and climate prediction (Reyes-García et al., 2017).  

LKS in weather and climate have become an interest not only for researchers but also for 

policymakers since the 2000s (Laurer and Aswani, 2010; Nakashima et al., 2012) with most 

studies focusing on the role of LKS for adapting and mitigating climate change impacts among 
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indigenous and local peoples’ communities (Reyes-García et al., 2016). Further studies, since 

the 2010s, have campaigned for LKS integration with the scientific knowledge systems based 

on the argument that both LKS and modern science on weather forecasting have flaws and 

strengths (Nakashima et al., 2012). In the international forum, the move is towards promoting 

LKS use as a foundation for decision-making and adaption to global and local climate and 

environmental changes (UNESCO, 2017).  

A large number of studies of LKS on weather forecasting in East and Southern Africa (Kihupi 

et al., 2002; Chang’a et al., 2010; Kijazi et al., 2013; Kolawole et al., 2014; Mahoo et al., 2015; 

Chengula and Nyambo, 2016) have also shown that LKS of weather forecasting suffers from a 

lack of systematic documentation and coordinated research and is disappearing at a faster rate 

due to death of its custodians (elders) and the erosion of cultural practices and beliefs. There is 

a huge gap in our understanding of how LKS of weather systems is produced and in what forms 

it exists. This needs to be addressed before moving on to what seems paramount for many 

scholars: an understanding of how LKS can be used more widely alongside scientific 

knowledge, beyond the local communities that possess it. 

Similarly, recent LKS scholarly works in weather and climate (such as Nakashima et al., 2012; 

Reyes-García et al., 2016) have stimulated new debates on the epistemological and 

cosmological underpinnings of how LKS are treated alongside other knowledge streams 

(Fitznor, 2012 and Kim et al., 2017). This is because LKS of weather forecasting follows a 

holistic approach through long term sustained qualitative analyses of numerous environmental 

indicators, producing experience-seeking mental maps embedded in cultural aspects and 

livelihoods that are dynamic with ever changing socio-cultural and biophysical conditions. This 

contrasts with scientific forecasting which focuses on quantitative analysis using a few 

environmental parameters (Berkes and Berkes, 2009), thus posing a challenge to integrating 

the two systems and hence the need for research in this area. As Klenk and Meehan (2015) 
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argue, the integration imperative of LKS and conventional weather forecasting lies in its 

assurance of balancing epistemological disciplinary differences and broader demands for 

knowledge convergence around weather forecasting. Effective adaptation to climate change 

demands a confluence of science, policy, and practice, which is at the heart of the process of 

producing knowledge to solve societal problems (ibid). Knowledge integration is arguably seen 

as a central theme in transdisciplinary knowledge research paradigms.  

1.3 LKS of weather forecasting in Tanzania 

Studies of LKS in Tanzania (IUCN, 2004; Briggs, 2005; Liwenga and Lyimo, 2006; Masalu et 

al., 2010; Moshy and Bryceson, 2016; Mhache, 2018) have generally focused on agriculture, 

fisheries, food security, and resource management. A substantial number of studies (Chang’a 

et al., 2010; Chagonda et al., 2010; Kijazi et al., 2013; Mahoo et al., 2015; Chengula and 

Nyambo, 2016; Radeny et al., 2019) have analysed LIKS of weather forecasting and/or climate 

change adaptation and how such knowledge is used in different aspects of rural livelihoods in 

Tanzania. LIKS studies of coastal communities (IUCN 2004; Briggs, 2005; Masalu et al., 2010; 

Moshy and Bryceson, 2016) have hardly studied knowledge of weather forecasting. Masalu et 

al., (2010), in their study of the role of coastal Swahili customs and taboos in the management 

of fish stocks and coral reefs in coastal Tanzania, discovered that coastal societies in the past 

also attempted controlling rainfall in many ways to fit their needs, for example, through rituals 

aimed at rain making and stopping, and wind control to allow certain activities/events to take 

place in their communities. Moshy and Bryceson (2016) explored fishing people’s traditional 

ecological knowledge of marine ecological changes within the Mafia Island Marine Park 

(MIMP) and revealed that local communities’ knowledge of the ocean and Island is diverse 

and encompasses such things as abundance of fish, fishing locations, sailing vessels, and 

fishing tools and have associated these things with supernatural powers (see also Caplan, 1993, 

2002 and 2007; Masalu et al., 2010). The study also linked challenges related to the Mafia 
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Marine Park management and resilience of socio-ecological systems and livelihoods to 

environmental processes and argued that there is partly a lack of interest in utilizing the at-risk 

and largely undocumented LKS among stakeholders. The extent to which LKS related to 

weather prediction and/or control is still practiced, and the underpinning assumptions as to 

where, why, when how and by whom they are practiced, is still little known in coastal Tanzania.  

Generally, the existing literature on LKS of weather forecasting still lacks detailed information 

about environmental indicators that are observed and how they are observed across time and 

space. Further understanding of how coastal people in Tanzania navigate and interact with the 

ocean in terms of weather and if there have been any changes compared with the past is 

necessary. This is because LKS of weather and climate remains largely unstudied or 

undocumented, less valued and faces eminent threat from environmental and anthropogenic 

changes (Henderson et al., 2022). The understanding of the dynamics of LKS is also paramount 

in preserving the tangible and intangible marine and coastal  cultural and environmental 

heritage by systematically documenting the coastal people’s practices of weather and climate 

prediction, which may include their knowledge of environmental and/or ocean weather signs 

(flora, fauna, atmospheric, and astronomical signs) and the intangible cultural aspects that 

illuminate communities’ worldviews or philosophies about weather and the ocean: songs, 

poems, novels, language (lexicons); religious and spiritual beliefs; making and design of sea-

going vessels such as dhows, historical buildings and archaeological features on the island. In 

order to highlight ways to integrate the two knowledge systems, promote their use and identify 

pathways that can be adopted to preserve and promote LKS in the context of strengthening 

coastal livelihoods now and in the future, it is also considered important to understand the 

perceptions of coastal communities and those of meteorologists from the Tanzania 

Meteorological Agency (TMA) or other institutions of both kinds of weather and climate 

forecasts. 

https://www.researchgate.net/scientific-contributions/Jon-Henderson-2196988255
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1.4 State-provided weather forecasts in Tanzania.  

The practice of weather forecasting has become an indispensable feature of our contemporary 

risk-concerned society for it permits humans to manoeuver the complexities of lives (Fine, 

2017). Due to its importance in responding to impending weather and climate impacts on the 

environment, and socio-political and economic sectors, many countries have intervened in the 

provision and dissemination of weather and climate services by establishing state-governed 

national meteorological services or agencies. Tanzania, as a developing country with about 

80% of combined agriculture-livestock-fishing livelihood base, is heavily dependent on natural 

resources and the environment, which are highly vulnerable to the impacts of weather. The 

resulting effects of climate change leave unprecedented negative impacts on the socio-

economic and livelihoods security (TMA, 2018). The provision of timely and reliable weather 

and climate forecasts is therefore indispensable for building resilience and sustained socio-

economic growth. This sits as the core function of the Tanzania Meteorological Authority 

(TMA).  Provision of conventional meteorological services in Tanzania can be traced as far 

back as 1886 when the first meteorological observation station was established at Stone Town 

in Zanzibar during the German rule, with several other stations established later in the early 

1900s in Bagamoyo, Tanga, and Amani. From 1929 onwards, with the establishment of a 

weather station in Bukoba region in the north-western part of Tanzania by the British colonial 

government, the meteorological services provision on the Tanzanian mainland became 

officially an operational practice of the government through the then British East Africa 

Meteorological service which was later succeeded by the East African Meteorological 

department (EAMD) under the East African Community (TMA, 2021a). Following the 

dissolution of the former East African Community in 1977, the provision of meteorological 

services in Tanzania became a mandate of the then Directorate of Meteorology (DoM) which 

was established in 1978 by the Parliamentary Act No. 6 of 1978. The DoM was elevated into 
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Tanzania Meteorological Agency (TMA) in 1999 by the Parliamentary Executive Agencies 

Act No 30 of 1997, and the Tanzania Meteorological Authority in 2019 by the by the Act No. 

2 of the Tanzania Meteorological Authority of 2019 (TMA, 2021b). Under the current act, 

despite the existence of other institutions with a stake in weather and climate information 

services (Figure 1), the TMA is the only mandated institution for provision of Meteorological 

Services within the boundaries of the United Republic of Tanzania (including Zanzibar) 

operating under the Ministry of Works, Transport and Communications (TMA, 2019).  

Initially, during the colonial period, the provision of meteorological services in Tanzania was 

geared towards serving the aviation industry, however, regular TMA weather services target 

multiple users and sectors with specialized services such as agro-meteorological forecasts. 

Generally, weather forecasts provided by TMA are twofold: first are the general weather 

forecasts, which are provided at different timescales, from 2-12 hours weather forecasts (upon 

specific requests), 24-hour weather forecasts, five-day forecasts, decadal (10 days) forecasts, 

monthly forecasts, and seasonal outlooks. Secondly, it includes various weather warnings and 

advisories such as severe dry spells during the rainy seasons, or during severe weather events 

such as heavy rains, strong winds, large waves, and extreme temperatures (TMA, 2021 b).  As 

the national meteorological service provider, the authority also collects, produces, archives, 

and disseminates meteorological data and other related information to end-users for the purpose 

of public consumption through various media platforms and government communication 

channels. The law requires that the media arrange particular times or space every day for 

issuing to the public the latest meteorological forecasts, sometimes interrupting ongoing media 

programmes in the case of severe weather warnings that have higher probability of having 

severe implications for the safety of users (ibid).  

Within the government communications pathway, seasonal weather forecasts and outlooks 

form the main important forecast produced by TMA to be communicated to the public, 
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especially smallholders to guide seasonal livelihood activities, such as fishing, farming, 

pastoralism etc. that are based on seasonal variations of weather. This seasonal forecast is 

communicated via media and government units at local levels through specific ministries in the 

form of emails and print letters of bulletins (TMA, 2021a). From the ministry, experts interpret 

the forecasts into simple forms for smallholders, which are then dispatched through mails to 

all relevant regional offices. Upon receiving the re-interpreted forecasts, a further interpretation 

is made and filed in the form of a government cover letter to the district councils where relevant 

officials make a further interpretation to examine and identify relevant weather information to 

be shared with in-need local communities as advisories.  

 

Figure 1: Key actors in weather and climate services in Tanzania 

Source: TMA, (2018). 

In recent years, weather forecasts have gained increased visibility and interest among users in 

Tanzania as a tool for risk reduction and essential information that enables climate and weather- 
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smart livelihood development, particularly among small holders due to increased risks posed 

by climate change and weather variability (Kijazi et al., 2021). There are enormous efforts by 

the government of Tanzania with support from the World Meteorological Organization (WMO) 

and other partners to enhance the provision of weather forecasting services in the country. 

Although the quality and accuracy of weather forecasting has improved in recent years, with 

some areas and sectors having the accuracy ranging between 93 percent and 96 percent, higher 

than the 70 percent accuracy recommended by the WMO, the uptake of the forecasts by users 

is still below 30 percent (TMA, 2018; Kijazi et al., 2021).  

As will be discussed in Chapter Six, there have been significant challenges in weather and 

climate information dissemination mainly attributed to low levels of technology and human 

resources (TMA, 2018). Whilst efforts by TMA to ensure easy availability and access to timely 

scientific weather and climate information by users are increasing, the use of traditionally 

produced forecasts is still much favoured due to uncertainty surrounding conventional weather 

forecasts.  

1.5 The context of research in Tanzania 

Despite having achieved lower middle-income status after nearly two decades of sustained 

macro-economic growth, five years ahead of schedule (DANIDA, 2022) and attaining a 

reduction in aid dependency, Tanzania is still experiencing extremely stubborn poverty levels, 

which keep it among the fifteen poorest countries in the world (World Bank, 2022). Tanzania’s 

economy remains highly vulnerable to the impacts of climate change and weather extremes 

(DANIDA, 2022) due to greater dependence on the climate sensitive environment and natural 

resources. In recent years for example, for six consecutive years (2015, 2016, 2017, 2018, 2019 

and 2020), record-breaking extreme weather events (floods, drought, and strong winds) have 

affected the country’s core economic sectors (agriculture, fishing, and livestock) and 
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geographic areas (lowlands, coastal, and semi-arid areas), resulting in unprecedented socio-

economic and livelihood disruptions (URT, 2021). It is estimated that weather related extremes 

cost the country’s agricultural sector at least £160 million (GBP) per year with higher chances 

of greater cost in the future if no appropriate measures are put in place. Agriculture and fishing, 

which account for more than half of the country’s Gross Domestic Product (GDP), are 

extremely dependent on annual seasonal rains, with any unfavourable variations in the weather 

patterns such as low amount of rainfall or strong winds having considerable impact on the 

country’s annual economic growth (URT, 2021) and increased food and livelihood insecurity. 

For example, rainfall decreases of 10 percent have been correlated with a 2 percent decrease in 

national GDP (URT, 2014)  

Tanzania has a complex topography with long coastal waters and large inland water bodies 

such as the great lakes of Victoria, Nyasa, and Tanganyika among others, which, when 

combined with other tropical atmospheric processes such as the Inter-Tropical Convergence 

Zone (ITCZ), results in a highly variable and complex climate and weather regime in the 

country. This divides the country into four distinct weather and climatic zones with well-

defined meteorological seasons: the long rainy season (the Masika rains) from March to May 

(MAM); and the short rainy season (the vuli rains) from October to December (OND) (Kijazi 

et al., 2021). The higher spatial and temporal variability in terms of weather and climate and 

the biophysical environment further divides the country into several agro-ecological zones 

broadly categorized into the hot and high humid coastal plain, high rainfall and temperate 

highlands, arid and semi-arid central plateau, and high rainfall lake regions, from which diverse 

livelihoods activities are practiced (URT, 2021). The coastal zone including the island 

archipelagos of Zanzibar and Mafia and the immediate hinterland to which I return to in the 

following paragraphs is hot and experiences bimodal rainfall maxima and receives the highest 

amount of rainfall throughout the country on average (TMA, 2020).  
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Tanzania has a coastline that consists of a narrow continental shelf of about 200 km contour 

depth starting at 4km offshore and stretches over 800km from north at latitude 4º49’S at the 

border with Kenya to the southern border with Mozambique at latitude 10º28’S having 

numerous islands, islets, and reefs, with Zanzibar (Unguja and Pemba) and Mafia being the 

major ones (Francis and Bryceson, 2010). The coastal zone is endowed with a large diversity 

of coastal and marine resources, with large ecosystems and habitats which are further 

influenced by large rivers such as Pangani, Wami, Ruvu, Rufiji, Matandu, Mbemkuru, 

Lukuledi and Ruvuma that flow into   the Indian Ocean.  

The coastal zone makes up about 15 percent of the total land in the country and its ecosystems 

support the livelihoods of over 25 percent of the total population (Francis and Bryceson, 2010). 

Generally, although it contributes about one third of the national GDP, the coastal zone is one 

of rampant poverty. Among the five administrative regions of the mainland coast: Tanga, Coast 

(Pwani), Dar es Salaam, Lindi and Mtwara; Coast Regions (where this study was conducted), 

and Mtwara are nationally ranked as the poorest (Francis and Bryceson, 2010).   

Coastal livelihoods are diversely and complexly entangled with natural resource endowments 

and governance frameworks, with most of the communities located in proximity to the most 

productive resources, such as reefs flats and mangrove ecosystems. Small-scale fisheries, 

tourism, agriculture, marine culture, marine transport and ports, forestry, small retail 

businesses, livestock keeping, and mining are the main activities that coastal communities 

engage in. As one moves closer to shore, the communities become more of fishers, while in 

the immediate hinterland, agriculture is dominant. The fishing industry in the coastal zone is 

mostly artisanal despite being the major livelihood activity and income source (Moshy and 

Bryceson, 2016). As will be discussed in detail in Chapters Four and Five, climate and weather 

extremes such as strong winds, erratic rains, floods, droughts, or prolonged dry spells coupled 
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with high temperatures and cyclones are the major challenges facing fisher communities due 

to use low level of technology in fishing activities.  

The prevalence of extreme weather events such as heavy rains and strong winds along the coast 

occurs mostly during the transition period of the monsoon wind seasons impacting heavily on 

most of the socio-economic activities and infrastructures (roads, bridges, ports etc.), and loss 

of human lives, marine species, and terrestrial animals (TMA, 2020). In Tanzania like many 

other developing countries, weather forecasts, climate outlooks and early warnings provided 

by the state through the TMA, are critical in reducing the impacts and risks of weather-related 

extremes due to high dependence on weather and climate sensitive economies and livelihoods. 

However, as shown in the subsequent chapters of this thesis, the level of impact and risk 

reduction of these events depends not only on the availability of reliable weather forecasts, but 

also the level of trust, uptake, and use of this valuable information by the public, government, 

and non-government sectors to make climate and weather smart decisions (Kijazi et al., 2021).  

This thesis hopes to contribute to the knowledge-gap in multidisciplinary ethnographic studies 

of LKS of weather and climate forecasting in sustaining coastal livelihoods amidst weather and 

climate extremes in Tanzania. The use of qualitative ethnographic approaches to the study of 

LKS in weather and climate is probably the first ever to be conducted in Mafia Tanzania and 

one of the few in the West Indian Ocean of the eastern Africa. Pointing to the importance of 

this approach, Johannes (1981) in his study of fishers’ knowledge in the Palau District of 

Micronesia, states that he was able to gain more new marine science knowledge during his 

sixteen months-long ethnographic fieldwork than in his previous fifteen years of using 

conventional research techniques, a perspective strongly supported by Haggan et al., (2007) 

while studying fishers’ knowledge in fisheries science and management in Asia and the Pacific. 

Ethnographic fieldwork such as that by Hind (2014) points out, is an emerging and powerful 

research approach suitably positioned among other things for documenting LIKS. 
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This study also contributes to the anthropology of Africa and is also relevant to the disciplinary 

role of anthropology in analysis of critical theoretical perspectives of knowledge production in 

developing Africa. By engaging with these critical theoretical perspectives, the study 

contributes to the reflection on the ways in which anthropological social, cultural, and political 

contexts influence reflexivity, ethical, and inclusive approaches to knowledge production. It 

addresses diverse perspectives, power imbalances, and the complexities of cultural practices 

and beliefs of weather prediction and how its perceived and used (the perceptive and 

performative nature of the weather forecasts). The internal social dynamics in the local setting 

of the fishing community on Mafia Island as portrayed through the ethnographic fieldwork 

experience in the island, presents a sense of the complex socio-cultural and environmental 

processes involved in the generation, application, and transmission of knowledge in the island, 

and the shifting paradigms for LKS recognition and appreciation in mainstream knowledge 

domains. Kresse and Marchand (2009) note that there is a need for expanding the scope of 

anthropological studies of African cultures and societies as well as knowledge systems. This is 

particularly important to portray Africa’s wealth of knowledge production that is relevant to its 

own problems and is comprehensible as intangible heritage to the external audience.  

Ethnographic accounts of fishers’ knowledge of the ocean and weather in the island as 

presented in this thesis, brings contextual understanding of how knowledge production and 

dissemination are geographically bound and relevant to the local problems. It further shows 

how power relations are played out between LKS experts and conventional scientists within 

the community that desperately need accurate weather information to influence livelihood 

decisions.  The discussion on how LKS-based weather forecast is produced by fishers 

contributes to anthropological engagements in performative knowledge studies, especially on 

how the nature of the future and the need to control and contain it is critical to the local 

community as they strive to survive a changing climate and socio-economic system on the 

island.    
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 Furthermore, the study responds to the call by government of Tanzania through its various 

climate change strategic plans such as the National Climate Change Response Strategy 2021-

2026 (URT, 2021: 80), the National Adaptation Programme of Action (NAPA, 2007: 21 & 34) 

to promote the use of LKS in dealing with climate extremes on agriculture, fishing, livestock, 

water, forestry, and energy sectors among other areas where it is relevant.  This study has also 

come at a time when LKS in weather and climate is lacking in the scientific literature (Diouf 

et al., (2020), and highly needed to inform international policy processes to curb environmental 

and climate change challenges through use and application of weather and climate services 

(Nakashima et al., 2018; Reyes-García et al., 2016). This thesis is also relevant in the context 

of the demand pressed by the international science and governmental bodies such as the IPCC 

and UNFCCC to provide scholarly research in the analysis of the contribution of local and 

indigenous people’s knowledge of nature and environment to address the dangerous 

anthropogenic climate change.  

Such demand is even higher for small island communities such as Mafia that are highly exposed 

to weather and climate extremes and sea level rise (Lovbrand et al., 2015). So, the study 

grounds itself in a quest for powerful social and cultural analysis in the understanding of global 

environmental change and planning of appropriate responses. This thesis also contributes 

broadly to the systematic scholarly research on intangible heritage of the Tanzanian maritime 

cultures specifically concerning the coastal people’s ways of knowing and living with the ocean 

in times of changing climate. This understanding of local knowledge is important in achieving 

the world 2030 agenda of safeguarding intangible cultural heritages in which marine cultural 

heritage studies from the context of LKS are underrepresented even in the UNESCO’s Local 

and Indigenous Knowledge Systems Programme (LINKS) which was established since 2002 

(Nakashima et al., 2018). 

Thesis structure  
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After providing the context and intellectual roots and justification of this study, the next 

chapter, In the Field presents a detailed process for selecting the study site and settling in the 

study community, a detailed description of the socio-economic and livelihoods patterns, as well 

as the political, cultural, environmental, and historical context in which this research is situated.  

The methods for data collection and analysis are also described. In Chapter Three, Fishing 

Livelihoods on Mafia Island, I explore in detail the fishing sector and how it is shaped by 

existing ocean characteristics, marine weather and climatic patterns and other socio-economic 

factors. I particularly consider such issues as the regulatory frameworks pertaining to fishers’ 

access to fishing grounds, fishing practices and equipment (gear) and techniques as well as fish 

processing and market issues. In Chapter Four, Fisher-Ocean Interface: Knowledge of the 

Ocean and its Weather, I explore and describe the experiential and historical knowledge that 

fishers have of the marine weather and climate of Mafia and how they predict it to manage 

related extreme events. I continue, in Chapter Five, The Impact and Influence of weather 

forecasting on livelihoods, by exploring the role that local fishers’ knowledge of weather 

forecasting can play in informing fishing livelihoods, as well as the challenges related to access, 

perceptions, and experiences of using conventional weather forecasts on Mafia Island. The 

focus of the final Chapter, Moving Forward, is a reflexion on the role of LKS of weather and 

climate forecasting in minimizing the risks posed by marine weather and climate change, and 

strengthening coastal livelihoods. Here I consider the key research issues highlighted in this 

thesis and provide analysis of the key challenges that are likely to be experienced by fishers in 

the future production of weather forecasting in the face of a changing socio-cultural and 

economic context along with anthropogenic climate change. I further reflect on how to move 

forward along with how the perspectives of LKS might be used alongside conventional weather 

forecast for improved dissemination of weather and climate services in the country.  
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2 IN THE FIELD 

2.1 Research area 

This is a study of indigenous/local knowledge systems of weather and climate forecasting 

focused on local peoples’ accumulated experiences of living in, and interacting with, their 

natural and social environment and of continuously observing processes and phenomenon that 

are indicative of impending weather and climate conditions (Martin, 2009; Ingold, 2010). To 

advance themes raised from existing literature on local knowledge systems of weather and 

climate forecasting, I needed a study site which comprised of a community whose subsistence 

is highly entangled with the natural world and its associated human cultures (Bernard and 

Gravlee, 2015). After thorough review of previous research, I chose Mafia Island (archipelago) 

as my research site based on criteria that I discuss in more detail in the next sections of this 

chapter.  

The ethnographic fieldwork in Mafia Island progressed well over 8 months before it was cut-

short three months earlier than planned due to the global outbreak of Corona Virus (COVID-

19) with the first case in Tanzania confirmed on 16th March 2020. However, given the amount 

of data that I had already collected, it was deemed sufficient to write-up this thesis. Primary 

data was collected through Participant Observation (PO), formal and informal unstructured 

interviews (UI) and Focus Group Discussions (FGD).  In this chapter, I first present how the 

selection of study site was conducted and then provide the research context of the study area 

by describing the bio-physical environment; weather and climatic conditions; the history and 
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peopling of the island; current population; socio-economic issues and livelihoods on the island.  

After establishing the context of the research into the study site, I then describe the process of 

settling into the research community and the selection of field research villages. The chapter 

continues by presenting how the relationships in the study community unfolded and were 

managed and the approaches through which the fieldwork research was conducted including 

methods of data collection. The chapter ends with a description of challenges encountered 

during the fieldwork.  

2.2 Selection of study area 

This research was carried out under the auspicious of the Rising from the Depths project 

network of five United Kingdom (UK) universities: Nottingham University, University of 

Cambridge, University of Ulster, University of York, and University of Roehampton. The 

project was funded by the UK Global Challenges Research Fund (GCRF) through the Arts and 

Humanities Research Council (AHRC) Network Plus scheme 

(https://risingfromthedepths.com/). The overall goal of the project was to carry out innovative 

research projects to identify how the tangible and intangible submerged and coastal Marine 

Cultural Heritage (MCH) of East African countries of Kenya, Tanzania, Madagascar, and 

Mozambique can stimulate ethical, inclusive, and sustainable economic growth in the region. 

I joined the project as one of the four doctoral researchers working on the anthropological 

aspects of the project led by the University of Roehampton in which the focus was to carry out 

ethnographic studies of the cultures of fishing communities in the countries involved. 

Initially, my broad interest was to conduct this study on coastal community in Tanzania, East 

Africa. However, picking a study site was not simple because, as mentioned earlier, the coastal 

zone of Tanzania is huge and diverse with an abundance of coastal and marine resources.  The 

vast geographic area of the coast is inhabited by about 25 percent of the country's population 

(about 16 million people) predominantly smallholders with diverse livelihoods and cultures. 
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Given such socio-economic and geographic diversity, the selection of specific research area 

became complex and challenging (Burgess, 1984).  Therefore, I had to consider several criteria 

to be able to decide on one location over another. Firstly, I considered an area where I would 

be able to study complex social systems regarding local peoples’ ways of predicting weather 

and use of such predictions to inform livelihoods. In this case a place whose community was 

highly dependent on natural systems and that traditional/cultural practices were still dominant 

seemed ideal. Secondly, it was also important to consider a place with easy availability of social 

services, for me, particularly medical, security and transport and that it is accessible from the 

main city Dar es Salaam for easy access to emergency services during fieldwork research.  

Thirdly, as Mpofu et al., (2014) had suggested, without cultural knowledge to inform the 

researcher on how to access knowledge holders, there is a possibility to access the physical 

research site (field) but fail to access the desired knowledge held by local people. As a 

mainlander -M-bara- as such people are called in the coastal area, I had to be mindful of the 

socio-cultural conditions such as religion, language, gender, and age that could give me a 

chance to live modestly and amicably with the research community and guarantee access to 

both physical research field sites and the knowledge holders. Fourthly, I considered the ease of 

obtaining research permits in terms of the Tanzanian research regulations. The fifth I preferred 

a community whose dominant livelihood activity would be fishing as that was suitable for the 

study of local knowledge systems of weather prediction and application in coastal 

communities.   

 Based on the aforementioned criteria and after thorough review of previous research (Caplan, 

2003; Moshy and Bryceson, 2016) and consultations with colleagues who had conducted 

research along the coast of Tanzania, Mafia Island (archipelago) (Figure 2), which is one of the 

six administrative districts of the Coast region (province) of Mainland Tanzania, was 

considered suitable. Since most of the island’s peoples are still culturally inward-orientated 

(Willey, 1996; Caplan, 2003; Moshy and Bryceson, 2016) plus its rich historical connections 
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with the early maritime traders since the 1st century AD, and slave trade from the 8th century 

AD (Crowther et al., (2016), it was further considered an ideal site for the study of LKS of 

weather and climate forecasting looking at both the past and current practices. In the following 

sections I offer an overview of why I selected Mafia as my field site. 



31 

 

 

Figure 2: Administrative map of Mafia Island 

Source: Author 
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2.3 Mafia Island: the bio-physical environment  

The Mafia archipelago consists of inhabited and uninhabited islands that together form one of 

the six administrative districts (known as Mafia Island District since 1959) of the Coastal 

(Pwani) Region/province and is one of the parliamentary constituents of the United Republic 

of Tanzania. It is geographically located at 7.8699° S, and 39.7550° E about 120 km south-east 

of Dar es Salaam, Tanzania (Figure 2) (Obura, 2012) and is approximately 972 km2 in size. 

The Archipelago has nine inhabited islands: Mafia Island (the main one), Juani, Chole, Banja 

and Jibondo to the east, Bwejuu to the south and Nyororo and Shungimbili to the west of the 

main island. It should be noted that, Nyororo Island has, for many years, been used by fishers 

as a temporary shelter during fishing activities, although recently it has been slowly acquiring 

the status of a permanent settlement for some fishers especially due to the availability of various 

services including food, water, small fishing equipment including gas fuel for boats, and other 

personal daily utility goods. Today at least 500 fishers stay on the island semi-permanently, 

with only 12 of these being women (Interviews with Fisheries officers, Mafia District, 2020).  

Shungimbili Island on the other hand is much smaller - just 8 hectares in size, a kilometre in 

circumference, and only 350 metres wide - is wholly occupied by a five-star tourist hotel called 

Thanda Island. There are several uninhabited smaller islands scattered across the surrounding 

waters of the archipelago used by fishers as temporary shelters.  

The geography of the Mafia archipelago is spectacular.  The island lies at the edge of 

continental shelf of the Tanzania mainland coast in the Indian ocean and is separated from the 

mainland by a shallow water channel of less than 40 m deep and 20 km wide (Fransis and 

Bryceson, 2001).  The depth falls sharply towards the open sea on the eastern part of the island.   

As described further in Chapter Three, the shallow-water channel also known as the Rufiji-

Mafia seascape supports the most important source of semi-commercial and subsistence 

artisanal fishing livelihoods (Fransis and Bryceson, 2001). It is also the only entry channel to 
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the island from the mainland.  Ocean water currents and tidal patterns associated with the Mafia 

archipelago are complex and multi-directional (Garpe and Ohman, 2003) and have a great 

influence on local fishers’ ability to access fishing grounds as well as navigation. These 

currents and tides are further modified by a permanent northward- flowing East African Coastal 

Current (EACC) (Garpe and Ohman, 2003, Mafia Island Marine Park [MIMP], 2011, Mahongo 

and Francis, 2012) as well as the physical geographic features (islets and reefs) of the island 

and the ocean bathymetry (varying depths and shapes of the underwater terrain) (Caplan, 1993) 

as well as monsoon wind systems (Garpe and Ohman, 2003). To the western side of the island 

are sheltered shallow waters, with soft and or sandy bottoms and extensive sea grass beds. The 

waters in this side are strongly influenced by the discharge of sediment from one of Africa’s 

largest delta systems, the Rufiji River (Plate 1) (MIMP, 2011). The sediments support hundreds 

of fish species that thrive well in brackish water including sardines which are currently one of 

the important commercial fish species. Plankton is an important food source for hundreds of 

whale sharks that thrive well in these waters all year-round. The presence of whale sharks in 

these shallow warm waters attract thousands of tourists each year thus boosting the islands’ 

flagship whale shark tourism. Scattered mangrove forests also flourish well on this side due to 

the significant discharge of nutrient sediments from the mainland through the Rufiji delta. 
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Photo1: A section of the northern part of Rufiji River Delta at the Indian Ocean 

Source: Author, 2020 

 

The eastern seaboard of the island is exposed to the full force of the open sea. Waves and 

currents on this side are strong and multi-directional due to the interlocking rocky reefs and 

islets (ibid). This makes artisanal fishing a risky activity especially during the time of the south-

easterly winds when wind and waves are strong and in the absence of the knowledge of the 

ocean bottoms and bathymetry. Other habitats on Mafia include the mangrove and inter-tidal 

habitats mostly to the west and south of the island comprising all the nine species of mangroves 

found in Tanzania (Garpe and Ohman, 2003). Terrestrial habitats include the evergreen coastal 

forest known as Mlora forest, mangrove marsh, palm grassland, heath, and coastal thickets 

(MIMP, 2011).  There is also a rich and diverse flora and fauna. 
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The presence of a variety of coastal and marine habitats makes the island one of the highest 

coastal and marine biodiversity hotspots in Tanzania with complex ecosystems of greatest 

conservation concerns. For example, the Mafia Island Marine Park (established in 1995) and 

the Mlora Forest Reserves (MIMP, 2011) are some of the widely known protected areas 

internationally.  The Mlora forest is internationally recognized and one of the few remaining 

long stretches of lowland coastal forests which supports a critical biodiversity of flora and 

fauna (ibid).  Within the MIMP zone, there are more than 500 fish species of commercial and 

or human consumption, at least 48 genera of corals, 656 species of higher plants and 6 of these 

species are endemic to Mafia, 12 seagrass species and about 134 species of marine algae 

(MIMP, 2011). MIMP is the largest marine protected area in Africa and contains the highest 

marine biodiversity in the Western Indian Ocean (Garpe and Ohman, 2003; Obura, 2012). 

MIMP occupies 288 square kilometres with more than 23,000 people living within its 

boundaries. Thirteen villages of the Mafia Island District fall wholly or partly within MIMP, 

exhibiting some challenges to local people in terms of access to marine fisheries resources that 

are a salient source of livelihoods and food on the island (see Chapter Three).  

These aforementioned bio-physical elements provide significant sources of livelihoods and 

development to the local community. Despite being one of the economically poor districts in 

the country to date, Mafia Island is considered the prime fishing area throughout coastal 

Tanzania (Mwaipopo, 2008; Moshy et al., 2015). This has attracted many fishers from other 

parts of coast, as well as from the mainland, making the fishing industry an important element 

of the local economy and greatest contributor to the district’s revenue compared to other sectors 

(see Chapter Three). Mafia Island has the first, and largest, foreign-owned marine finfish and 

octopus processing factory in the country (Caplan, 2007; Moshy and Bryceson, 2016) 
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2.4 Weather and climate of the island 

Mafia’s weather and ocean conditions exhibit features of tropical marine weather that is unique 

to coastal Tanzania. These weather conditions are further modified and or enhanced by the El 

Niño Southern Oscillation (ENSO), the seasonal shifts in the Inter-Tropical Convergence Zone 

(ITCZ), an oscillating region of low pressure around the equator, and the Indian Ocean Dipole 

(IOD), an oscillatory fluctuation of  the sea-surface temperatures (SST) between the 

western and the eastern Indian ocean resulting in greater rains with warmer waters, and drier 

conditions with cooler waters (Mahongo and Francis, 2012). The oscillatory monsoon trade 

winds systems result in two main wind seasons around the year: the north-east monsoon winds, 

locally known as Kaskazi, that prevail from December to April, and the second south-east 

monsoon winds, locally known as Kusi, blow from June to October (Mahongo et al., 2011). 

The winds are further shaped by land and sea breezes, coastal orientation of the island, its 

vegetation cover, topographical (relief) features and the diurnal (24-hourly) wind cycles caused 

by the earth’s rotation (Qian, 2008, Mahongo et al.,2011). The Mafia archipelago enjoys a 

bimodal rainfall regime: Masika, the long rain season - also the heaviest - falls on the Island 

from March to May (MAM) and Vuli rains which are shorter and relatively lighter, falls from 

October to December (OND) (Mahongo and Francis, 2012). Rains over the Mafia archipelago 

are the highest and heaviest throughout coastal Tanzania (Mahongo and Francis, 2012) due to 

intensive moisture convergence and sea breezes (Mahongo et al., 2011). Weather and 

livelihoods on Mafia Island are complexly knotted (see Chapter Three) as these complex 

oscillatory weather patterns strongly influence fishing and crop farming activities which are 

the main livelihood strategies which in turn influence the majority of other activities, such as 

business and tourism, on the island (Caplan, 1993; Moshy and Bryceson, 2016). It is interesting 

to see how fishers have, over the years, acquired enormous experience and skills to foretell 

these complex maritime weather patterns (see Chapter Three) and how the Tanzania 

https://en.wikipedia.org/wiki/Indian_Ocean
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Meteorological Authority faces difficulty in accurately predicting maritime weather conditions 

due to this complexity (see Chapter Five), thus resulting in its weather forecasts being ignored 

by smallholder fishers claiming that they are incorrect and unreliable most of the time.   

2.5 History and Peopling of the island. 

A brief discussion of the history and the peopling of Mafia Island is important in order to 

contextualize the study of local knowledge systems of marine weather and climate, of the ocean 

and its resources, and how fishers use this knowledge to sustain livelihoods on the island.  

Modern Mafia Island has one of the most complex histories of Africa, especially west of the 

Indian Ocean (Caplan, 2003). It was frequently mentioned in ancient written accounts of the 

coast of eastern Africa particularly. The Greco-Roman documents that date back to the first 

century or earlier, before the Romans came to power, show that the Arabian and Persian 

countries conducted trade with what was known as Azania (East Africa) and India (Chami, 

2021 a). Mafia Island is also mentioned in the accounts of the Periplus of Erythraen Sea which 

date to around 110 AD, and other written accounts that followed, up to the arrival of the 

Portuguese in East Africa in the 15th century. More recent studies, for example Chami (2021 

b), indicate that the long-lost first century Roman trading city of Rhapta, one that has been 

searched for a long time on the East African coast by archaeologists and historians is now 

believed to have been on Mafia Island. This changes the long-held narrative that Zanzibar and 

Pemba were the earliest established trading city states in East Africa (Caplan, 2007).   

The complexity of Mafia Island history stems from the origin of the word Mafia, a name that 

is highly debated among scholars, particularly archaeologists and historians. The debate 

emanates from two opposing perspectives. First, the colonial theorists argue that the coast of 

East Africa never had its own culture and hence its fundamental bases of culture came from 

outside through the trans-oceanic trade with Asia and Europe, particularly the Arabs and 

Persians from the Arabian Gulf (Sheriff, 2017). According to this group of scholars, most 
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ancient trading towns in East African coast including the ones on Mafia Island such as Kua and 

Kisimani Mafia were built and named by foreigners, and that the name "Mafia" derives from 

the Arabic morfiyeh, which means "group" or "archipelago” (Obura, 2012). The second 

perspective is that of the ancient Bantu migration theory, in which it is argued that the coast of 

East Africa was first settled and developed by the Bantu people from the upper Paleolithic 

period1 or even before, who crossed the land bridges which are today’s Mafia and Zanzibar 

Channels to settle on the islands (Kessy, 2010). According to Chami (2017), Roman reports, 

recorded in Ptolemy’s maps, which date back to the third century AD, describe an island named 

Mafiaco on which Rhapta city was built. According to the reports, the island was located 

alongside a river called Rafiji which is the modern-day Rufiji River. The Mafiaco Island 

mentioned here is assumed to be the modern-day Mafia Island (Shikoni et al. 2019), whose 

cultural evolution became the pinnacle of civilization of the coast of East Africa (Chami, 2017). 

The intention of this archaeological highlight here is not to delve into the debate itself but rather 

to shed some light that forms the basis of some arguments made in Chapter Four where the 

local fishers’ knowledge of the ocean and of its resources is described in relation to the origin 

of the culture of its islanders.  

The old discourse, related to the early trans-oceanic trade routes within the Indian Ocean, 

suggests that Mafia Island’s culture could have been a result of the influence and or occupation 

by Asians (Arabs, Persians, Chinese, and Indians) and Europeans (Portuguese, Germans and 

British) which define some of the Island’s current socioeconomics, cultural, and political 

landscape. However, while this is true in its own sense, a new trend of scholars such as Caplan 

(2007) and Chami (2021 b) argue that Mafia Island’s modern culture is a tertium quid of the 

Bantu people’s culture, who moved on to the island from the mainland in the upper Paleolithic 

 
1 Upper Paleolithic period or late stone age period in the Coast of East Africa, is the period which 

dates between 30,000 and 12,000 years ago when climate was cooler, and the sea level was lower 

allowing humans to cross the ocean and settle onto islands.  
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period, and the Arabian and Persian cultures of the early traders, who came from the countries 

around the Arabian gulf in the 8th century and whose chronicles of both  groups are still present 

today in Mafia (Crowther et al., (2016).  In his recent research about Mafia, one important 

argument that Chami (2021 b) make is to show that Swahili culture evolved from the culture 

of the Stone Age and early Iron Age all the way up to modern times, and influenced (not made) 

by foreigners who came in. The coming of foreigners thus contributed to the transformation of 

the culture that local islanders lived by.  

The Arabian trade hey-days in Mafia, by then under the Sultanate of Kilwa, were relatively 

strong up until the 10th century, and many of the ancient Islamic town ruins found on Mafia 

today are buildings constructed at that time (Chami, 2021 a). While in search for the sea route 

to India, the Portuguese invaded the East African coast, including Mafia, in 1498 and 

established their settlements in Kisimani Mafia for about 200 years until 1698 when Mafia was 

recaptured by the Sultanate of Oman from East African Portuguese rule through the seizure of 

Fort Jesus in Mombasa. The Arab settlements that were established through the Sultan of Kilwa 

and Zanzibar on Mafia, at Kua on Juani Island, were again destroyed by Sakalava Caravels 

from Madagascar in 1829, followed by a strong cyclone that destroyed (submerged) the 

Portuguese settlements at Kisimani Mafia in 1872 (Christie, 2013).  

It is worth noting that the Arab occupation of the Island had significant influence on socio- 

cultural issues including the establishment of Islam and, in terms of the economy, most of the 

coconut plantation economy in the south of the island, established during this time by using 

slave labour from the mainland. The indigenous people were pushed to the north of the island 

where the soils were less suitable for coconuts and were required to produce food crops such 

as millet and cassava (Caplan, 2006). The current settlement patterns, economic and political 

context of Mafia Island claims its connection to the time when Germans took control of the 

island through trade agreements with then Sultan of Zanzibar in 1890.  It was during this time 
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when most of the coconut plantations were established in the northern areas which pushed the 

locals nearer the coast where they were forced to produce food and at least the mandatory fifty 

coconut trees allocated to each physically able-bodied male (Caplan, 2006). This time is still 

remembered by the local elders as the era of agricultural whips (enzi za kilimo cha mijeledi) as 

one elder in Tumbuju sub-village puts it: - 

 

Our fathers were beaten for failing to produce coconuts, I remember my uncle who 

refused to produce coconuts in his cassava farm was whipped and died several days 

later due to severe bleeding. In my memory this was the worst of all times of living 

under foreign domination (ukoloni). I have seen the shartri (Arab) and Indian times, the 

Greek and British settlers, but the Germans were the cruelest as we were forced to do 

whatever they wanted by whips… roads were dug and built by whips, maboma 

(German’s district headquarters) and Mafia airstrip were also built by whips, even the 

Shartri were forced out by fighting despite having signed treaties… everything was by 

force...  

When the Germans lost control of the island to British troops in 1915, after being defeated in 

Cruiser Konigsberg War of the Rufiji Delta during World War 1, the archipelago together with 

the then Tanganyika territory (Tanzania mainland today) was ruled by the British until they 

became independent in 1961. This is the reason why Mafia is not under the jurisdiction of 

Zanzibar despite its people having close connections socially and culturally. Most of the 

island’s coconut plantations were established prior to World War I & II by German settlers and 

Arabs. These plantations remain the dominant cash crop in Mafia providing income and work 

for many inhabitants in addition to fishing, especially during the dry season when most 

coconuts are harvested, and home-grown food is in short supply. Today, the owners of the 

majority of these plantations are the Arab descendants such as the Omanis from Oman, the 
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Shirazi and Persians from Iran and the Balochi people from the region between Pakistan, Iran, 

and Afghanistan. Some Indians and people of Somalian and Comoran decent also own some 

of these plantations and most of the businesses on the island.  

Numerous great historical sites that date as far back as 1st century through the 19th century are 

evidence of the island’s complex historical periods. Further archaeological work is still going 

on, and one of the recent discoveries is that Mafia is now highly likely to be the home of the 

lost city of Rhapta which was an important trading hub since the Romans in the 1st century 

which is likely to widen up tourist potential on the Island. The Kua Ruins in Juani Island 

extending over more than 40 acres with a large double storied palace is an archaeological site 

from the 12th Century, established by settlers from Kilwa can be accessed by boat across the 

Bay from Utende only during the high tides.  At the far south-western tip of the archipelago 

lies the Kisimani Mafia ruins, a 16th century Portuguese submerged town. Most of its ruins are 

highly susceptible to ocean wave erosion whose strength, magnitude and frequency is believed 

to have increased over the recent years due to rising sea level. 

2.6 Current Population of the island 

Most of the literature about Mafia Island (Caplan, 2007; Mwaipopo, 2008) mentions the 

Wambwera as the indigenous ethnic group of the island. However, my interviews with elders 

on Mafia Island indicate that there is neither a single Mmbwera, nor an ethnic group called 

Wambwera living there. Instead, there is a village located in the Rufiji delta called Mbwera 

which is dominantly inhabited by the Ndengereko people from Rufiji and Kilwa who were 

mainly fishers and farmers who are said to have originally moved onto the island before 

medieval times. They were also brought to the island, in large number, as slaves during the 

Oman Arab and European occupation. The name Wambwera thus means people from this 

historical village and not an ethnic group.  This suggests that the Ndengereko might have been 

the first Bantu people to settle on the island.  
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Today, the Mafia archipelago is inhabited by more than 50,000 people who form about 11,907 

households who come from many ethnic groups from all over Tanzania and neighbouring 

countries.  From Mainland Tanzania, they include the Makonde, Ndengereko, Ngindo, 

Matumbi, Mwera, Makua, Ngoni, Machinga and Makonde mostly from Lindi and Mtwara 

regions, the Sukuma, and Nyamwezi from northwestern part of Tanzania. The Sukuma and 

Nyamwezi are mainly agriculturalists, especially rice and cassava farmers; the Maasai, the 

Chagga and other groups are mostly involved in business, tourism (hospitality), and fishing 

related activities.  The Arab chronicles identify themselves on Mafia as Waburushi generally 

meaning people with mixed race of either Arab-Asian or Indian-Arab or a mixture among 

Persians (Washirazi-an Iranian ethnic group) and Omanis. Other Arabs chronicles identify 

people from Yemen (Washihiri), Pakistan, Iraq, Tajikistan, Saudi Arabia, and Afghanistan.  

There another group of people called Pokomo who identifies itself as people from the Comoro 

Islands or Madagascar. Most of the Waburushi and Pokomo are involved in trade and 

agriculture including fish-related businesses as suppliers of equipment and services and buyers 

(middlemen) of fish.  However, in recent years, there have been many migrant fishers and 

farmers who have permanently settled on Mafia from the neighbouring archipelagos of 

Zanzibar and the Comoro islands, and as far as Mozambique, Somalia, and Mombasa in Kenya 

(Wagunya).  

2.7 Socio-economic issues  

Although most of the ethnically diverse population of Mafia are Muslims with a few Christians, 

mostly Catholics and small groups of Adventists, Protestants and Pentecostal congregations, 

there are no significant clashes between people based on faith, religion, or ethnicity. Although 

people generally live harmoniously with each other, despite religious differences, there is 

dominance of Muslim culture and lifestyles such that all other inhabitants are expected to 

adhere to regardless of their faith. For example, clothing and food eating styles especially 
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during the month of Ramadan are all oriented towards upholding Islamic culture. As noted by 

Lapidus (2012) in his study of non-Muslim minorities in East and North African Muslim 

dominant societies, non-Muslim minorities tend to be tolerated to practice their cultural, 

religious, and social customs only if they accept and acknowledge Muslim rule and social 

supremacy. Covering the whole body for both men and women and fasting or refraining from 

eating in public during the day over the whole period of Ramadan are some of the issues 

expected from everyone on the island. Not doing so could mean diminishing the Islamic culture 

and an offence especially to those who are fasting. According to locals, before the current 

religious and cultural tolerance experienced today on the island, in the past people could be 

punished by being beaten in public by extreme Muslims for violating eating and dressing codes 

during the month of Ramadan.  

 Furthermore, my fieldwork suggests that most of the Christians are centered at the town of 

Kilindoni where religious and cultural tolerance is higher than in the rural areas due socio-

economic changes resulting from increasing influx of people from other areas particularly the 

mainland and tourism growth. Communities in the rural areas are primarily Muslims with their 

associated Islamic culture. Historically, as noted by Fargues (2001), Islam entered the coast of 

East Africa including Mafia when Christianity was non-existent, and the population practiced 

other traditional religions. Fargues argues that many people had converted to Islam by the time 

Christianity arrived along the coast of East Africa through European missionaries and 

colonizers, and because most of those who converted to Christianity were people of traditional 

beliefs, and not Muslims per se, Islam remained strong throughout even though both Muslims 

and Christians had to live together when the Europeans formed colonial states through 

colonization of local communities.  However, unlike Christians who did not have a long history 

of existence in the area, Muslims had ancestors who had lived for more than ten centuries under 

Islamic rule (ibid.:103). Fargues’ findings resonate with what I learned during fieldwork that 

most of the cultural practices and spiritual rituals still practiced in Mafia today are strongly 
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inclined to Islamic culture/religion or traditional beliefs that have existed for centuries. 

According to elders, who are familiar with these rituals, these rituals are a tertium quid of both 

Islamic and traditional (ethnic) beliefs and are performed for dealing with problems related to 

fishing activities and major environmental crises such as droughts. These rituals are particularly 

common in Juuani, Jibondo and Chole Island villages, and in Jimbo and Bweni villages.       

Despite its rich historical connections with the early maritime traders, Mafia Island has 

remained one of the least developed areas in coastal Tanzania since independence in 1961, and 

most of its people depend on coastal and marine resources (the Indian Ocean) for livelihoods 

(Mwaipopo, 2008) with limited access to important services due its remoteness and lack of 

connectivity with mainland (Moshy and Bryceson, 2016). Mafia Island was the last district to 

build a secondary school in Tanzania less than 30 years ago (Caplan, 2003) and is still being 

referred to as one of the poorest districts in Tanzania (Moshy et al., 2015) with about 42.6 per 

cent of its population living below the poverty line (Mwaipopo, 2008). This is because Mafia 

District has been disconnected politically and economically from the mainland Tanzania for 

many years since independence in 1961 (Caplan, 2003). Although there has been a steady 

growth in some sectors in recent years, general poverty is still a major challenge on the island. 

For example, there have been major positive changes in the education sector especially in terms 

performance in the national examinations, increases in number of schools, student enrolment, 

and an improvement of teaching facilities. The same situation is for health sector 2 , 

infrastructure and other social services such as water, electricity, and security. However, in all 

the villages I visited, literacy rates and primary health provision services remained low, and 

 
2 The district has a total of 19 health care facilities (1 hospital & 18 dispensaries) serving the population 

of Mafia District with 85% of these health care services being within five Kilometres distance. In terms 

of education, Mafia Island has 34 Primary Schools and 6 Secondary Schools where much of the 

classrooms and teachers houses construction is still a work on progress (Interviews with District 

education officers) 
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the majority of people are still living in poverty in numerous forms. According to District 

officials, literacy rates among females are higher than males and higher in rural villages 

compared with urban settlements, such as Kilindoni, due to the district administrative function 

they play as well as presence of NGOs, business investors and other development stakeholders. 

While in most of the Mafia villages boys lead in skipping school classes, girls form the majority 

of school dropouts.  Village officials attributed this trend to the poor attitudes towards gender 

and education. Furthermore, poverty, early marriages, and pregnancies among schoolgirls 

(Moshy et al., 2015), higher labour demands in the fishing sector are some of the reasons for 

poor school attendance in Mafia District. Fishing in Mafia Island villages is widely perceived 

an as easy money maker, hence attracting most young people, including young schoolboys and 

girls into the industry.  Complex family set-ups on the island, in which most households heads 

are elders who bear the greatest burden of taking care of grandchildren whose mothers and/or 

fathers, some as young as below 18, are away from the villages /island for casual jobs 

elsewhere. Talking about complex relations between poverty and education in most of the 

households on the island, one primary school teacher in Tumbuju says:  

“There is a complex cycle of poverty-ignorance syndrome in most of the villages in this 

island where school girls are impregnated because they are lured into sexual activities 

for easy money and food gifts from young fisher boys who are mostly migrants… who 

enter the village every day from in and out of the island… as a result these pregnant 

girls drop out of schools and within less than a year after giving birth they abandon the 

kids at home under the guardianship of their grandparents and leave the village for jobs 

elsewhere…unfortunately they don’t remit any money back home…causing 

unprecedented economic hardships and food insecurity in their households as the 

majority of grandparents are elders who cannot even go fishing anymore…after some 

years of children’s growth, in response to the economic hardships…these grandparents 

encourage their grandchildren to drop out of school or skip classes for easy money on 
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the beach where, again…they find themselves entrenched in the child labour schemes 

and for girls getting into a higher risk for early pregnancies again…this cycle has been 

there for years…partly because of what they call “Mulali” a tendency whereby people 

(households) protect each other by not exposing men or boys who impregnate school 

girls or sodomize school boys from serving 30 years of imprisonment as per the law 

requirement because they have some form of family or clan relationships”.  

Mafia District education officials were concerned with increasing incidences of parents’ 

tendency of encouraging their children to perform poorly in the national examinations so that 

they can be relieved from more educational costs if the child passes to continue for further 

levels of education mentioning Bwejuu and Juani Island as the leading village in this.  

They have their slogan that says, “Why would you need western education when Allah has 

given you the ocean that can provide you with everything you need”. Poor living conditions in 

Mafia have also attracted higher rates of government employee turnover leading to poor 

provision of services due to lack of human resources3. However, according to Mafia District 

officials, the government is working hard to reverse the trend by making sure that all workers 

have access to better housing and good health care along with improvement in provision of 

important services and infrastructures including policies needed to eradicate poverty and 

promote prosperity in all walks of life.  

2.8 Livelihoods in Mafia Island 

2.8.1 Agriculture 

Traditionally, local people on Mafia are not farmers but fishers who have inherited or owned 

coconuts or grown seasonal crops at some points in their life. Although agriculture, which is 

dominated by cash crop production, particularly coconuts and cashew nuts, is a strong 

 
3 For example, in the academic year 2019/2020 alone, at least 20 teachers left the island for work 

elsewhere through transfer process without replacement. 
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component of the island’s economy, its contribution to food security is very low as more than 

75 percent of food consumed in the island is imported from the mainland (Mwaipopo, 2008).  

There have been also periodic episodes of agricultural transformation in the recent history of 

the island, owing to many factors such as the socio-political and economic dynamics since  

independence in 1961 (Caplan, 2007); a series of extreme weather events from the 1950s to 

1990s; the poor technology of sea-going vessels which made it hard for food to be imported to 

the island ( Moshy et al,.2015);  and  a decline in the value of cashew nuts and coconuts on 

global markets from the 1980s through 1990s that saw significant abandonment of most 

coconuts and cashew nut trees (MIMP, 2011).  

During interviews with the Mafia District Agricultural officer, it was noted that most of these 

plantations were transformed into small holdings of permanent coconut and cashew nut tree 

crops intercropped in some areas with annual and seasonal food crops. Of the few remaining 

coconut plantation companies are Kisiwa Farming Ltd which has more than 2000 hectares in 

Ndagoni and Migulani with a coconut processing factory in Kichangachui, Kilindoni town. 

According to the Agricultural officer, more than 4040 hectares of settler farms in Ndagoni have 

been re-claimed by the government with some compensation paid to owners and is being 

planned for a scalar tourist city.  Most of the areas which still have many coconut and cashew 

nut farms include southern division which comprises of Kilindoni, Kiegeani, and Migulani 

wards.  

Food crop production in Mafia is concentrated in villages such as Baleni, Kirongwe and 

Kungwi which are found along Mlola forest and geographically far from the coastline and some 

island villages of Chole and Juani with favourable fertile alluvial loam soils suitable for a 

variety of crops (MIMP, 2011). The most common food crops grown are rice, cassava, sweet 

potatoes, vegetables (tomatoes, spinach, cabbage, brassica carinata, cucumbers, okra, and 

African eggplants) and some fruits (oranges, mangoes, pineapples, watermelons, guavas, and 
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lemons/ limes) which are seasonally produced. According to locals, increasingly food 

production was intensified when many migrants - the Wanyamwezi as they are known in Mafia 

- came to the island to work as labourers in the Arab coconut plantations and began cultivating 

rice, sweet potatoes, cassava, and vegetables on fertile soils in the lowlands where coconuts 

were not planted. The Arabs used immigrants, especially the Nyamwezi and Sukuma, to 

maintain coconut farms (weeding/cleaning and cultivation) (Moshy et al.,2015) and the locals 

mostly the Makonde people from southern Tanzania for harvesting (locally known as 

“Mkwezi/wakwezi4”) and for extracting (“wagema/mgema5”) palm wine/juice (“tembo” or 

pombe ya mnazi). Coconut farms provide most of the alternative livelihood sources, during the 

northerly monsoon winds (Kaskazi) season, for many men and women who cannot migrate to 

other fishing areas due to strong winds. Today, these migrants have become permanent 

dwellers on the island and dominate food crop production sector with locals forming only 2% 

of all food producers especially of rice and cassava on Mafia Island (Interviews with District 

Agricultural officer).  Farming is the main livelihood strategy in these villages with very 

minimal substance inland freshwater fishing. According to the district agricultural officer, 

locally produced food can only support 70 percent of the population and 30 percent is imported, 

while less than 25 percent of households that engage in food farming can only support their 

households for not more than three months and for the rest of the year, food is outsourced from 

outside the island. Changes in weather and climatic conditions coupled with socio-economic 

changes including population increase, is likely to negatively impact agriculture production in 

the future (MIMP,2011). However, market improvement, along with dedicated government 

support in transport infrastructure, is still critical if full agricultural potential and reduced 

overreliance on fishing is to be achieved. 

 
4 Mkwezi (or Wakwezi in plural) is a person who climbs up the coconut tree to pick down mature 

(nazi) or semi-mature coconuts(dafu) 
5 mgema (or Wagema in prural) is a person (s) who is an expert in tapping palm-wine from coconut 
trees. 
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2.8.2 Livestock  

Livestock keeping on Mafia is still minimal and involves mainly cows, goats, lambs, donkeys, 

chicken poultry, ducks, and dogs. While cow keeping has a long history here, since the Arab 

domination, most of the other animals are recent, brought to the island by immigrants 

(Mwaipopo,2008).  

According to locals, cows were brought in the island by Arabs mainly for religious functions 

during the month of Ramadan. Since then, livestock keeping has been a sign of wealth along 

with coconut farms and therefore majority of livestock owners are also owners of coconut 

farms. Most of the livestock keepers practice agriculture as a complimentary activity whereby 

livestock are kept outdoor and left to feed under coconut or cashew nut trees. Animals also 

provide manure for the trees as they feed under them. On Jibondo Island livestock (goats and 

cows) feed on tree leaves rather than grasses as there are no suitable soils on which pasture 

grasses can grow (Moshy et al., 2015). There are no livestock kraals for majority of livestock 

keeping households, and in Jibondo for example it is common to meet free-roaming goats and 

cows everywhere you go. Most of the livestock are used as assets and money saving banks, 

only to be sold during emergency situations or when the household needs money to pay school 

fees or for construction purposes. Cows provide milk and meat. Donkeys are there as a means 

of transport especially carrying coconuts from around the farm to a collection point during 

harvesting and to the coast ready for ferrying to the mainland.  

2.8.3 Tourism 

When you arrive on Mafia Island either by port or through the airport, you will be welcomed 

by whale shark signs and statues (Photo 2). Whale shark encountering and diving (scuba and 

snorkelling) are the flagship tourist activities of Mafia. When tourism activities started in the 

1950s, game fishing at Utende was the main tourist activity and it took a long time for the 

sector to grow due to lack of reliable accommodation facilities and poor sea and air transport 
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that connected Mafia to the rest of the country and facilitated movement of people and goods. 

It, however, grew gradually until 1970s when an 80-bed government-operated tourist hotel was 

established, run for some time, and then privatized in the 1990s (MIMP, 2011).  

The sector rejuvenated in the 2000s after dwindling for some years thanks to the deliberate 

marketing of the island’s unique tourist attractions and improvement of sea and air transport 

facilities, and quality hotel accommodation (ibid). Opportunities for big fish encounters and 

game fishing, scuba diving, snorkelling, and swimming around sheltered pristine coral reefs 

and marine resources, spot-fishing, overnight boat mooring, windsurfing, and sailing, visits to 

cultural and historical sites and natural forests and wildlife along Mlora forests reserves, among 

many others started to bloom (MIMP,2011). Today, Mafia which is home to hundreds of giant 

whale sharks which measures up to eighteen metres long and weigh up to 20 tons, is a well-

known as a world class diving centre and the second in the world in large marine mammals 

after Mexico (IUCN,2004). Although its tourism potential is yet to be fully realized, the current 

trend is likely to unlock the island’s socio-economic development.  

 

Photo 2: Whale shark statues(left) and signs (right) in Mafia Island’s town of Kilindoni 

Source: Author, 2019  
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Despite the exponential growth of tourism on Mafia, its impact on the local economy and 

people’s livelihoods is unfortunately far from being fully realized. This is partly due to poor, 

or lack of residents’, involvement in the development tourism opportunities. Most people who 

are engaged in the tourism value chain in Mafia are immigrants, while locals are still stuck with 

fishing.  

It is important to note that the lack of engagement among local residents in tourism industry is 

twofold: first, the socio-cultural perspectives highly embedded in way tourism is seen and 

defined among locals (Holberg, 2008); and second the lack of interest to invest time and 

resources partly due to lack of financial capacities, fear of losing capital due to little knowledge 

of the business, inadequate human capital and technical knowhow in terms of identifying and 

utilizing various existing opportunities in the sector (Kuboja,2013). In terms of the first, for a 

Muslim dominated community, tourism is seen as an activity involving imitating and praising 

deplorable foreign western lifestyles and values, and a matter of considerable concern in 

Muslim religious terms. Dress styles, food behaviours such as drinking alcohol, open sexual 

expressions among tourist couples, tourists’ general attitude towards local people’s cultures 

and lifestyles are some of the things that a highly religious community or individuals on Mafia 

do not want to associate with or be seen to support (Holberg, 2008).  In terms of the second 

aspect, tourism activity is viewed in terms of its ability to support livelihood survival, or as 

means of livelihood transformation or diversification. Generally, for the majority of the local 

residents of Mafia, livelihood development is attributed not to transformational progress but to 

household survival in terms of food and subsistence needs, and according to many locals this 

is God-given to everyone by the simple fact of being surrounded by marine resources from 

which they can simply conduct fishing and related activities which they are most familiar with 

and culturally indigenous and more valued than any others.  



52 

 

2.8.4 Retail sector and salaried opportunities   

Business and trade opportunities are generally low on Mafia, with the retail sector market 

dominated by subsistence household goods (Caplan and Walley,2004). Much of the small to 

medium sized shops that sell food items, clothes, and hardware are concentrated in Kilindoni 

town, the business hub of the island.  Most of the hardware materials are those that serve the 

fishing industry, construction sector and household wares. Again, most business owners are 

immigrants who include government workers or their relatives/friends and few wage labourers 

turned retail vendors. Fishing-related businesses, such as fish processing and fishing equipment 

are mainly run by locals, this is partly – as further discussed in Chapter Four - because it is the 

kind of business that requires not only a strong connection with fishers, boat owners, fish 

buyers and transporters but also a thorough understanding of how fishing is done and how the 

industry works. Local women are closely involved in retail businesses related to fish 

processing, and food vending or operating small restaurants locally referred to as migahawa or 

hoteli. These cooked food services are a key component of the fishery industry because the 

whole industry is tailored towards meeting fishers’ daily fast-food needs on fish landing and 

processing sites as well as fishers’ camp sites (Dago). The common food served is breakfast 

(chapatti maharage6 (beans), lunch and dinner (mostly rice or ugali or plantains served with 

fish, beans, or meat and vegetables). Cooked food vending is also done as mobile service, it is 

not necessary for a woman to own a restaurant, all that is required is for her to have cooked 

food ready to be served by the time fishers land on the beach and then maintain a network of 

fishers who will become her permanent customers. In some sites, such as Tumbuju, this is more 

important than having an actual restaurant.  Mobile businesses are the most common important 

livelihood for Mafia’s young and middle-aged women in fishing villages.  In Kilindoni town a 

 
6 A typical breakfast dish (sometimes for dinner), most common on Mafia and along the coast of East 

Africa.  It involves a boiled less spiced beans served with chapatti- a pancake of a thin unleavened 

flatbread made up of whole meal wheat flour,  
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handful of relatively up-market restaurants are found and run by immigrants and a few locals. 

Food vending kiosks in fishing villages especially at fish landing sites are an integral part of 

the fishing industry, and like fishing equipment businesses, it requires the kiosk owner to have 

an established network of trusted fishers to successfully operate the business.  

Overall, the island’s retail businesses are clearly influenced by the fishing industry, with fishers 

being the most targeted consumers. It is common to see young men and women street 

sellers/vendors (Machinga) moving from one fishing village to another (mostly between 

Tumbuju and Kilindoni) during the peak fishing times normally during spring tides (Bamvua). 

They move with a wide range of products such as cookware, home appliances, and women’s 

clothes, for example Vijora7, stationary for school children, or beauty products and services 

(such as manicure or pedicure mostly in bars around Kilindoni streets). Seasonal changes in 

business vitality therefore tend to follow the changes in fish catch which is, again, highly 

influenced by weather conditions.  During bad weather conditions, fishers tend to have no 

money and survive by borrowing food and other needs from shop owners or restaurant owners 

in the case of landing sites/fish camp sites. During good weather conditions fishers tend to have 

money and are therefore highly sought after by business owners. I further explore this theme 

later in Chapter Six where I discuss in more detail the implications of marine weather forecasts 

on livelihoods.  

 

In general terms, there is little in the way of commercial enterprises and entrepreneurial 

innovation on Mafia (Mwaipopo,2008). However, with the rapid increase in the number of 

tourist hotels and accommodation facilities, there is a steady increase in salaried opportunities 

 
7 A type of soft freestyle long women’s gown very common especially along the coast of Tanzania and 

Mombasa mostly won as uniforms during social events such as weddings or send-offs.  
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for local community members especially the youth, and more in the way of tourism-related 

businesses, mostly influenced by immigrants from other similar tourist destinations in 

Tanzania, such as Zanzibar, Bagamoyo, Kilwa, and Tanga. According to Mafia District 

executive officer, increasing numbers of commercial fisheries processing activities, 

particularly drying and packing of anchovies and sardines, along with coconuts and cashew nut 

export transportation logistics in Kilindoni town and Tumbuju in Chunguruma, mean more 

people and businesses will be required to leverage such growth.   

2.8.5 Fishing livelihoods  

The Mafia archipelago is known as the leading fishing location of all coastal Tanzania, 

contributing over 85% of fish consumed in Dar es Salaam, and over 90% of sardine/anchovy 

exports to the Democratic Republic of Congo (DRC), Burundi and Rwanda (Interview with 

District Commissioner, 2019). The archipelago has one of the highest levels of rich marine 

biodiversity of the East African coast (MIMP, 2011).  Fishing is a principal livelihood strategy 

for most of the local community and a dominant source of economy in Mafia District. As of 

April 2020, there were a total of 2500 registered fishing vessels on Mafia with about 1056 

being in Kilindoni village alone (Interviews with District fisheries Officer). It provides a living 

to all segments of the population.  Women and men, old and young, locals and immigrants, 

skilled, semi-skilled and unskilled members of the community engage directly or indirectly in 

fisheries activities. According to the District fisheries Officer many fishers come from the 

island’s vicinity and as far as Mozambique and Kenya coastal villages. This has resulted in the 

rapid transformation of fishing activities from traditional to semi-commercial fishing, 

accompanied with modern fishing gear such as large ring nets, and outboard engine boats. 

However, dhows and small canoes are still prevalent in many fishing villages especially among 

fishers with low capital and mostly elders who use traditional fishing gear such as basket traps 

(Madema), long line (mshipi) and fencing traps (wando).  
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The fishing industry of Mafia is diverse and complex owing to the geography of the island and 

bathymetry of its waters, weather conditions especially monsoon winds seasonality and 

governing regimes. It takes place in various types of waters, both shallow waters to the western 

seaboard of the island, known as the Mafia-Rufiji Sea scape, and the deep-sea waters to the 

eastern seaboard of the archipelago (MIMP,2011). While, administratively, some fishing 

villages fall within the Mafia Island Marine Park (MIMP) other villages are located outside the 

marine park thus having different legal frameworks governing fishing and ancillary activities. 

Different geographic locations of villages mean different coastal biophysical and marine 

environmental resources. Depending on their proximity to the ocean and the prevailing weather 

patterns in addition to other socio-economic factors affecting the fisheries sector, various 

fishing practices and techniques and access to fishing grounds are applied. In connection to 

fishing itself, there are other livelihood activities that link together to form a long chain of 

activities ranging from supply of fishing equipment, boat making, fish processing, other fish 

businesses, and transportation.  These issues are the focus of Chapter Three and are explored 

in the context of existing ocean characteristics and marine weather and climatic conditions.  

2.9 Gaining access into the Island 

At its basic, access to research field or community in the context of Tanzania’s research 

regulations, entails gaining formal permission to enter the intended study area and have access 

to the community under study through the administrative authorities that cascades from 

national level to the local community through the sub-village leadership. This is regardless of 

the nature and magnitude of the research itself.  

This was my first task after arriving in Tanzania in July 2019 and was not a tedious process for 

me.  Being a Tanzanian and a member of staff of the University of Dar es Salaam, which is 

mandated to issue research permits to its staff and students on behalf of the Tanzania 

Commission for Science and Technology (COSTECH), made it easy for me to maneuver 
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through the process. The use of personal connections with government authorities during the 

process of securing permissions into field sites has also been used by other anthropologists who 

have returned home from abroad to do research in their own countries. One such 

anthropologists is Ruth Behar. In her book, “The Vulnerable Observer” (1996:138), Behar 

shows how she used her connections with the Ministry of Culture and National Union of 

Writers and Artists of Cuba while trying to secure a visa to Cuba in 1992. For Behar, it is 

important for the researcher to properly follow the legal procedures and wait until the 

permission to travel into the research community has been fully granted to avoid any problems 

with authorities in the course of fieldwork. At this initial stage, Behar further suggests, it is 

critical for a researcher to win the trust of the local officials to be considered trustworthy by 

authorities enough to be let in. Adhering to the Tanzanian research regulations, the processes 

started with project introduction and application of research clearance at the University of Dar 

es Salaam and followed by applying for a permit and formal introductory letters from the Coast 

Regional Administrative Secretary (RAS) to the Mafia District Administrative Secretary 

(DAS). Introductory letters from RAS to DAS in the study district was a necessary procedure 

before any research engagement with the community could be made. While waiting for these 

permits and introductory letters, fortunately, a former PhD researcher, Annalisa Christie, who 

I was introduced to virtually by a colleague during Rising from Depths8 project conference in 

Nottingham. She was also travelling to Mafia for a follow-up study since her PhD in 2008 and 

2009. I met her in Dar es Salaam and travelled together to Mafia archipelago on 5th August 

2019. We stayed for a week at the semi luxury tourist bungalow in Kilindoni, the same hotel 

she stayed during her fieldwork from 2008 to 2009. From the first day, Annalisa introduced 

me to people who helped her with fieldwork, who later become key people during my early 

 
8 "Rising from the Depths" was an ERC-funded project that aimed to utilize and protect the 

tangible and intangible aspects of the marine cultural heritage of Kenya, Tanzania, 

Mozambique, and Madagascar for sustainable economic growth and development of coastal 

communities. https://risingfromthedepths.com/fasco-i-chengula/.   

https://risingfromthedepths.com/fasco-i-chengula/
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days of securing accommodation and settling in on the island and gaining access to the fisher 

community. As Burgess (1984: 49) has pointed out, gaining access means being connected to 

community gate keepers who will help the researcher not only understand the multiple facets 

of the research community but also show the key different entry points or techniques to the 

community of interest. Brewer (2004) further argues that gaining access is normally a 

continuous process of negotiation and renegotiations throughout the research.  One of these 

key people to me was Ms. Mariam, a single mother of one, unmarried and a Muslim woman. 

Mariam was a good cook who cooked for Annalisa and her team during her entire fieldwork in 

2008 and 2009. She was at the time working for a community centre owned by an American 

couple on the island. Having been born and bred in the island with exposure to working with 

foreigners mostly tourists, Ms. Mariam became the first key person to my settling on Mafia 

Island.  The challenges of how to start ethnographic fieldwork has been widely discussed by 

anthropologists (Sands, 1995; Brewer,1994 and 2004; and Gobo , 2008; Katz, 2019)  arguing 

that gaining access to the field is one of the challenging and most delicate phases of  

ethnographic research, and one that needs time and energy to establish relationships that will 

help the researcher gain social access to the community after physically immersing themselves 

in the research community. In discussing the stages that happens during fieldwork, Brewer 

(1994: 235) emphasizes the importance of ensuring a researcher’s integrity by establishing 

good trust and rapport with interlocutors which are the solid grounds through which fieldwork 

proceeds in the complexities of daily life.  

During the first week of my stay on Mafia, it was difficult to start doing anything without 

having all the required permits and introductory letters. I decided to join in Annalisa’s week-

long schedule of visits to several of her former study sites mostly in Juani Island and Kisimani 

Mafia. To start off, we decided to visit the local authorities and make informal self-

introductions at the Mafia District Commissioner’s (DC) office, and the District Executive 

https://www.google.co.tz/search?tbo=p&tbm=bks&q=inauthor:%22Giampietro+Gobo%22
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Director (DED).  During these introductions I made it clear to the incumbents that my 

introductory letters and permit documents were being processed at the Coast Region 

Commissioner’s office headquartered in Kibaha town on mainland Tanzania, and that I was 

only paying an informal visit to the island and that my actual research work would start after 

obtaining all the required documents. During that first week on the island and visiting various 

areas and meeting with people just informally, helped me familiarize myself with the island, 

its people, lifestyles, and resources. I was able to gain an overview of the key day-to-day 

activities of the people across the island. The insights became instrumental in determining 

suitable study locations (villages), times, events, and key people. Familiarizing myself with 

how the transport system functioned across the archipelago was also instrumental in planning 

for movement and the selection of where I could base myself in terms of accommodation.  I 

noted key cultural and social issues that matter the most to the locals: religious ideologies, 

language styles, ethnicity, and how to relate with people of different age and gender. Informal 

discussions and conversations with locals helped me to get to know a few people, key areas 

where social services such as health and security services could be obtained. This was key to 

my settling into the island and gaining access to the community. 

After the week-long tour of the island ended, I decided to go back to Dar es Salaam to follow-

up on research permit and introductory letters (see Appendix 1, research permits) and preparing 

what I needed to have at my disposal to subsist during the long-term fieldwork stay on the 

island. While in Dar es Salaam, I was able to access some of the previous research work that 

had been done on Mafia by students at the University of Dar es Salaam and managed to meet 

two former PhD researchers who were also working at the university. Our discussions were 

very helpful for getting to know better the island and its people, especially common things to 

avoid for a non-Muslim and a mainlander. While in Dar es Salaam, Ms. Miriam was busy 

searching for accommodation in Mafia’s only town, Kilindoni. It took almost two weeks to 
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obtain all the required permits to start my research and to finally find a suitable accommodation.  

The apartment owner wanted me to have an introductory letter from the District Commissioner 

detailing who I was and what was the purpose of my stay on the island. I explain in detail the 

reasons for these demands in the next section of this chapter.  After obtaining research permits 

and letters, I returned to the island, made formal introductions of myself and the research to the 

Mafia District Commissioner (DC), District Administrative Secretary (DAS), and District 

Executive Director (DED) who introduced me to some relevant heads of department 

particularly fisheries, Community Development, natural resources, and departments. He also 

provided me with new introductory letters from his office that I would use to introduce myself 

to the village authorities who would grant me access to the study community. I finally arranged 

an accommodation lease contract in the Kilindoni town where my fieldwork life began.  

Selection of research villages  

Administratively, Mafia Island is dived into two divisions (the North and South Divisions), 

eight wards and twenty-seven small villages scattered along the archipelagos inhabited islands 

as presented in Table 1 below.  Initially, it was difficult for me to decide on which of the twenty 

villages of Mafia Island to base my fieldwork. As a person from the mainland (Bara) with little 

knowledge about cultural and religious practices of the locals, I was concerned as to which of 

the fishing activities my observations should focus on, and what type of fishers, processors, 

traders, or boat owners would be most appropriate to engage with as well as whether evenings 

or mornings time would be suitable for my observations.  

There were just too many things to think about. Certainly a few things were clear in my mind: 

an area or village that would make my stay on the island comfortable (for me and my potential 

interlocutors) and where fishers would be willing to let me in and participate in their activities. 

I was also interested in a village that would allow me to study simple situations and move on 

to the most complex ones, an area that would be accessible all times, and where the possibility 
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of participating in peoples on-going activities would be greater. In a similar way, Sands (1995) 

argues that it is rare for the researcher to meet all the criteria for selecting research areas as it 

requires a certain amount of compromise, depending on the theoretical and substantive interest 

of the researcher in relations to the constraints of the work.  Thanks to the week-long tour of 

the island and of course the preliminary information that Mafia District incumbents particularly 

the Fisheries Management Officers, Natural Resource and Environmental Management 

officers and Community Development Officers had shared with me during my formal 

introductions, I had some insights regarding people and villages that would suit my research. 

Looking generally at the socio-economic and livelihood situation in Mafia District in which 

fishing and marine resources related activities dominate the livelihood and economies of many 

households, I decided to focus on fishing communities. As indicated in table 1, I based on the 

magnitude and types of fishing and related activities (e.g., boat making, fish processing), 

accessibility and natural resources in this case different fishing habitats/grounds that are used 

as important consideration for the selection of study villages. The population numbers were 

not a significant factor, and therefore not considered.  Kilindoni was the largest of the selected 

areas in terms of population, but the main point was that it included the majority of government-

related stakeholders relevant for the study. These include government agencies, non-

governmental organizations such as WWF, Action Aid, and private companies such as tourist 

hotels and fish processing companies. The spatial representation of the study community was 

considered important to provide a broad perspective of peoples’ livelihoods as linked to the 

island’s weather and climate. This meant that several villages had to be selected and visited. 

That was also important in that it helped me make comparisons of social situations that are 

linked to different physical locations. This is because fishing is an activity that involves 

movement of fishers (who may have social networks in all locations) between multiple fishing 

grounds during different seasons.  So, initially, a total of seven villages had been provisionally 
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selected and briefly visited all within a fifty kilometres radius of each other (the distance 

travelled between these villages was measured using a motorcycle odometer). Because of these 

visits, only four administrative villages all within a twenty-five-kilometre radius of each other 

were considered as representative of the Mafia fisher community, the focus of my research. 

From these villages I expected to collect data that would reflect variations in terms of the 

island’s micro weather/climate, livelihoods patterns (e.g., fishing activities) and of knowledge 

possession among communities across age, gender, geographical location across the island, 

type of resources used and socio-economic characteristics of the communities. These villages 

were Chunguruma (Tumbuju), Kilindoni (including Dongo) and Jibondo Island. Kilindoni and 

Dongo were considered as one village because of their proximity to each other and that its 

people share the same fishing grounds, fish landing site, natural resources, social services, and 

infrastructures. Most fishers in Dongo, which until recently was a sub-village of Kilindoni, 

practice traditional fishing with basket traps and fence traps, while in Kilindoni there is more 

of commercial fishing with large ring nets and fishing boats.  In villages of Chunguruma 

(Tumbuju) and Kilindoni (including Dongo), fishers share same fishing grounds and have 

established social networks some having families in all villages.  They also move between 

multiple fishing grounds at different times and seasons (see Chapter Three). During the north-

easterly winds (Kaskazi), most of these fishers migrate to Jibondo Island because the winds 

become more favourable there. During the south-easterly winds, fishing conditions in Jibondo 

becomes challenging, thus fishers move to the western seaboard of the island to the Tumbuju 

(Chunguruma), Kilindoni and Dongo village waters. Selecting these locations was considered 

ideal to capture a broad perspective of the fishery industry and local fishers’ knowledge of the 

ocean and marine weather forecasting on the island. Similarly, with this sampling, I considered 

it would be possible to explore the temporal and spatial patterns of knowledge of local fishers 

as it exists in different geographical locations and fishing practices/conditions of the island as 

well as social routines of fishers linked across these physical locations would be possible. In 
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all these villages I also learned that the different social rhythms associated with fishers’ 

movement would allow me to examine the social and economic as well as cultural determinants 

of fishers’ capacity to deal with recurring weather-related crises and whether such capacity 

varies over time and space. This approach has been widely discussed by Katz (2019) and 

Burgess (1984) who argues that focusing on research situation dramas, which in the case of 

this study include weather and ocean conditions, would allow understanding the processes that 

occur in day-to-day life. In summary, I adopted a research approach that would consider 

locations, time, social events, and livelihoods and people holistically (Katz, 2019). It is to these 

issues that I now return and discuss them in the context of how relationships with the people 

and my role as a researcher were shaped by locations, time, social events, and livelihoods.  
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Table 1: Mafia District Wards, population, and the selected study villages  

Ward 
Area 
km² 

Population 
2002 

Administrative 
Villages 

Selected 
villages first 

round   

Reason/criteria for selection 
Selected villages 
second round   Reasons for selection/ not being selected 

Baleni 132.1 9,137 
Baleni, Kungwi, 
Ndagoni, 
Chunguruma 

Chunguruma  

• Main fishing 
village/area 

• Women are also 
involved in 
fishing. 

• All fishing types 
can be found. 

• Major 
sardine/anchovy 
fishing village 

Chunguruma 
(Tumbuju- sub 
village) 

• Main fishing village/area 

• Presence of inland water bodies where 
subsistence fishing is conducted. 

• Presence of tourism due to wildlife such 
as Hippopotamus   

• Women are also involved in fishing. 

• Presence of seasonal prostitutes who 
target seasonal fishers.  

• All fishing types can be found. 

• Major sardine/anchovy fishing village 

• Presence of Cargo dhows for transporting 
coconuts and other products  

Jibondo 21.9 3,405 
Jibondo, Chole, 
Juani 

Jibondo  

• Large fish catching,  

• Expertise in boat 
making. 

• The village sits on a 
rocky soil/stony land 
and so fishing is the 
only main livelihood 
for everyone.  

• All types of fishing 
activities are 
practiced. 

• Sea grass farming 
(mainly women)  

• Women are involved 
in fishing.  

• Suitable fishing 
location where fishers 
migrate to during NE 
winds  

• Jibondo  • Large fish catching, Expertise in boat 
making. 

• The village sits on a rocky soil/stony land 
and so fishing is the only main livelihood 
for everyone.  

• All types of fishing activities are 
practiced. 

• Sea grass farming (mainly women) 

• Women are involved in fishing.  

• Suitable fishing location where fishers 
migrate to during NE winds. 

• Majority of Boats are made and 
maintained here. 

• It is accessible.  

• It is located (represents) on the eastern 
seaboard of the island  

• Presence of established contacts with 
potential supporting/host fishers’ family.   
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Ward 
Area 
km² 

Population 
2002 

Administrative 
Villages 

Selected 
villages first 
round   

Reason/criteria for selection 
Selected villages 
second round   Reasons for selection/ not being selected 

Kanga 52.7 3,317 Kanga, Bweni None Selected 
• Fishing is the main 

livelihood 

None 
selected 

• Long distance from Kilindoni and not 
accessible during wet season 

 

    Nyororo 
Island 

• Not inhabited but is 
used as the Main 
fishers’ camp. 

• Fish trade and export 
area to Dar es Salaam. 
Only men are found 
in this area 

None selected 

• Not inhabited but is used as the Main 
fishers’ camp. 

• Fish trade and export area to Dar es 
salaam. Only men are found in this area 

Kiegeani 40.3 3,379 
Kiegani, 
Marimbani 

None selected 
• Fishing in very 

minimal  

None selected • Not easily accessible  

• Has fishing conditions similar to selected 
villages.  

Kilindoni 36.8 11,696 
Kilindoni, 
Dongo 

Kilindoni& 
Dongo  

• All types of fishing 

• District Centre with 
mixed rural-town 
community setting 

• Major fish market for 
export  

• Processing 
sardine/anchovies 

• Presence of 
ferry/harbour where 
fisheries are exported 
to Dar es Salaam.  

• Availability of 
government agencies 
working on fisheries 
and weather issues 

• suitable fishing 
location where fishers 
migrate to during SE 
winds 

Kilindoni  
&Dongo  

• All types of fishing are found and has a 
lot of fishers on its waters. 

• District Centre with mixed rural-town 
community setting 

• Major fish market for export  

• Processing sardine/anchovies  

• Presence of ferry/harbour where fisheries 
are exported to Dar es Salaam.  

• Availability of government agencies 
working on fisheries and weather issues 

• Found on the (represents) western 
Seaboard of the Island 

• Highly accessible  

• Tourism activities, 

• Small fishers are concentrated at Dongo  
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Ward 
Area 
km² 

Population 
2002 

Administrative 
Villages 

Selected 
villages first 
round   

Reason/criteria for selection 
Selected villages 
second round   Reasons for selection/ not being selected 

Kirongwe 77.0 5,260 
Kirongwe, 
Jimbo, Banja, 
Jojo 

Kirongwe/Jojo 
• Fishing and sea grass 

farming  

• None 
selected 

• Not easily accessible  

• Has fishing conditions similar to selected 
villages.  

Mibulani 52.3 4,363 
Miburani, 
Mlongo, 
Chemchem 

Mlongo 
• Sardine and 

anchovies fishing 

• None 
selected 

• Not easily accessible  

• Has fishing conditions similar to selected 
villages. 

Total  413 40,801 20 village 7 villages  3 villages   
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2.10 Relationships and roles in the field 

As a mode of knowledge enquiry defined, in part, by participant observation, anthropological 

fieldwork depends very much on the type and nature of relationships that the researcher forges 

with interlocutors (Behar,1996). The relationships that develop during the early days of the 

ethnographic research determines whether the researcher will do the observation work, or 

become the observed, whether the field site will become a comfortable living place or a hostile 

space where a stranger is unwelcome (Bourdieu, 2003). My relationships as researcher with 

my interlocutors especially fishers were complex, but not completely unexpected. Before 

returning to the island to start my long-term fieldwork, Ms. Mariam had connected me with the 

owner of the apartment, who happened to be her uncle and one of the businessmen in 

Kigamboni Street in Kilindoni town. He appeared very welcoming and friendly from the first 

phone call conversation that we had. However, I noticed that he appeared concerned about my 

identity and wanted to know more about my life apart from being a research student.  On the 

day of arrival, Ms. Mariam sent for Mr. Ramadhan, a motorcycle taxi driver (bodaboda), to 

pick me up at the airport.  While on our way, Ramadhan asked me:  

Ramadhan: I have been told to take you to Mr. Makungu John, is that right?  

Me: Yes, that’s right.  

Ramadhan: Sorry to ask you this… are you a soldier or something like that? Makungu 

is used to renting his house to people like you, soldiers, police officers and government 

workers.  

Me: No, not at all. Why… do I look like a soldier? 

Ramadhan: Yes, brother…by just looking at you! 

This conversation shocked me, and I started to worry about how people would perceive me, 

and how to make sure I am not mistaken for a person they should avoid. I decided to ask him 

why he first thought I was a soldier. He explained to me that he thought so because since a year 



67 

 

before (meaning from 2018), the government had been sending hundreds of soldiers to hunt 

down terrorists who were believed to have fled into the island to hide after conducting terrorist 

attacks9 in Kibiti town in Rufiji District, in mainland Tanzania. He further explained that, 

because of these incidents, a number of these soldiers came to the island, a number of people 

went missing and people were worried because some of these soldiers came to the island in 

disguise as schoolteachers or businesspeople, but they turned out to be spies and security 

agents. Mr. Ramadhan told me that there were about 80 military soldiers living in a military 

camp on the island that was once abandoned and had been dormant for many years since 

independence.  I realized later in the course of the fieldwork that some people had the same 

perception and mistook me for a soldier collecting intelligence information.  The challenges of 

suspicions among anthropologist in their early days of field site entry is very common 

especially in politically sensitive societies where acts of terrorism or breaches of the peace and 

security are expected.  Strangers or any incoming person in these societies tend to be suspected 

of either working for the government or against the government, thus resulting in increased 

government security details or suspicious individuals in community that lack trust with 

newcomers. My experience on Mafia Island resonates with that of anthropologist Behar (1996) 

during her return to Cuba in 1992, where she was expected to give a talk about her poems at 

one of the public venues. At that time, most Cuban-Americans like herself who lived outside 

Cuba were suspected as supporting exile terrorist plots against the revolution. Having been 

warned that there was someone from state security in the audience as the government thought 

her work could compromise national security, also being aware that the event host had already 

been questioned by the communist party officials prior to the event, Ruth Behar was terrified 

 
9 In 2017, terrorists’ incidences that involved a series of small-scale attacks by a group of people who 

didn’t claim association with any known terrorist group killed more than 30 police officers and local 

political officials mostly from the ruling party. The government responded fiercely by sending special 

police forces and declared the area as special police zone (United States Department of State, 2018). 

Hundreds of people were captured as suspects while others fled the area into various places including 

Mafia Island which was within 30 kilometres away. 
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and was in a dilemma as to whether it was appropriate and safe to continue with the event. She 

writes in her book “Vulnerable observer” (1996: 155), "But I try not to worry, or think about 

my mother worrying, as I read my poems". When a strong-chested man raised his hand to ask 

her a question, she gazed, waited at the edge of her chair to hear what the man would say, only 

to learn that all the man knew about her was that she is an anthropologist and so he had assumed 

that what she does is study human physical types (Behar,1996:156). Similarly, when he arrived 

at the entry port on Bequia Island for his study on boat building, Johnson (1984) suffered a 

similar experience.  Johnson (1984:10) says “Upon arrival I was not asked for my passport or 

other papers, but I was watched”, because of his race (black man) and physical appearance but 

also because he arrived on the island at a time when there were some political crises emanating 

from the armed conflict on Bequia Island itself. There are certain situations where researchers 

may be perceived incorrectly that gives them an identity that becomes an obstacle in the process 

of starting a fieldwork. At first, as it was for my situation, this was frustrating and I started 

thinking of my own security, but gradually, people started changing their perception of me after 

seeing me more frequently with fishers, the tensions between us were resolved. What is more 

important for the researcher is to remain calm, focus on doing what builds good relationships 

with people without forgetting, as put by Clifford Geertz quoted in Behar (1996 :5), that “You 

don't exactly penetrate another culture, as the masculinist image would have it, you put yourself 

in its way and it bodies forth and enmeshes you." As pointed out later in this chapter -where I 

explore the challenges encountered during the course of this fieldwork- time and patience is all 

I needed to create an enabling environment where trust between me and my interlocutors could 

be built.  

 

 

On arriving at the house, Mr. Makungu was in his retail shop located in front of his rectangular 

shaped house compound. After greetings, Mr. Makungu was very welcoming. He took me 
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straight to the apartment whose entrance gate was located behind the house compound.  “Here 

is your suite room, a self-contained one, I have designed these rooms just to ensure my clients 

have the best privacy possible”, Mr. Makungu explained to me while giving me the keys. On a 

serious note, he insisted:  

“In this house, you will be living with two other tenants. On your left, lives a married 

guy and his wife who is currently in Dar es Salaam… and on you right is another tenant 

also from the mainland like you, he works for TAKUKURU10, he is a very busy guy, 

you can only see him during the evenings, but don’t worry…they are all aware of your 

coming, they are all Muslims, hope that won’t bother you. I also live here in this other 

house with my wife, my daughter and my uncle who are still in their primary school 

level. You will meet them any day so we shall be sharing the same compound”.  

Looking at the above quote, in trying to orient me as a new-comer to the house, Mr. Makungu 

warned me of three important things: - first, the need to be tolerant to and respectful of the 

diverse cultural practices among Muslims, second is that age, gender, marital status and issues 

also matter when it comes to relating to one another while living within the same house 

compound, and third was about personal and privacy issues that need to be respected. Of 

course, I expected to encounter such things while living on the island where religious issues 

are sensitive, and social issues such as marriage, status, age and gender and ethnicity play an 

important role in one’s identity and how one is regarded in the society. For example, local 

Muslim women on Mafia are expected to cover their heads all the time and should not show 

parts of their bodies to men especially those who are not their husbands.  

It was clear that as a non-Muslim, young and unmarried man living in the same compound with 

married Muslims women meant that they had to stay indoors most of the time when I was 

 
10 TAKUKURU stands for Taasisi ya Kuzuia na Kupambana na Rushwa or PCCB for Prevention and 

Combating of Corruption Bureau. It is a government institution specially established to combat 
corruption in the country. 
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around to avoid being seen by a man not their husband.  It took almost two weeks for me meet 

the house owner’s wife and we were all living in the same compound. However, with time I 

was able to briefly talk to them but only when their husbands were present, and bodies wholly 

covered. At some point they would send their male children to me if they wanted to 

communicate something. I remember one day I took my stove out to the compound and 

struggled to make fish soup.  The house-owner and his wife were watching through the window 

from inside the house. Few minutes later a boy came and said, “Dad is asking to see you, he is 

in the shop, and Mom says you just leave the stove here, she’ll help you”. I left the compound 

and went straight to the shop. After several minutes of talking with him I realized that there 

was nothing significant he wanted to talk to me. He jokingly teased me, saying, “It seems you 

don’t eat fish in the mainland, eating fish is part of the island’s life, you must learn to prepare 

and get used to eating fish”. After some minutes the boy came again and announced, “Food is 

ready”. Mr. Makungu laughed and said, “You can go now”. When I arrived in my sitting room, 

fish soup and rice were on the table.  I came to realize that as a young man, it was difficult to 

interact with Muslim woman and whenever it was necessary to do so, it might be necessary to 

obtain permission from their husbands or should be in their husband’s physical presence. I 

experienced a similar situation when I was on Jibondo Island where I stayed at the hamlet 

chair’s house as part of his family when it was not possible to return to Kilindoni every day.  

His wife would prepare and serve food in the sitting room every morning and evening and 

would prepare for me warm water for shower every day for almost three weeks, but we never 

saw each other and were all living under the same roof, until the last day when the husband 

allowed her to wish me farewell as I was leaving the island due to Covid-19.  I describe this in 

more detail later in this chapter.  

In modern anthropology, as Nelson (2020) points out, cultural relativism is becoming 

increasingly an important methodological consideration during anthropological fieldwork. 

Taking a relativistic approach, the researcher suspends his or her own values, world views and 
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traditions to try to understand and respect the values, traditions, and world views of the people 

with whom the anthropologist studies. Although challenging at first and especially in culturally 

and religious sensitive community like one on Mafia Island, it is important for the researcher 

to endeavour to become part of the community in which s/he attempts to live. Like my own 

experiences on Mafia Island, Katie Nelson, describes her first experience with fieldwork as an 

anthropology student in a small indigenous community in northeastern Brazil as a challenging 

task. Nelson (2020:56) in her book chapter about ‘Doing Fieldwork; Methods in Cultural 

Anthropology’ writes:   

“Neighbours and even strangers frequently stopped me on the street to comment on the 

colour of my skin (It concerned some as being overly pale or pink—Was I ill? Was I 

sunburned?), the texture of my hair (How did I get it so smooth? Did I straighten my 

hair?), and my body size and shape (“You have a nice bust, but if you lost a little weight 

around the middle, you would be even more attractive!”)  

As noted earlier on, cultural shock is one of the most common situations anthropologists face 

during fieldwork. It is important to take a culturally relativistic approach early enough during 

the entry into the fieldwork in order to easily deal with frustrations and avoid offending people 

in the community. This helps to create conducive environment to complete a high-quality 

anthropological study.  

I started life on the island with random walks along the beach and through streets of Kilindoni, 

especially during the morning and evening hours when life on the island is at peak. On the 

beach, around fish landing sites some fishers come back from fishing trips and others set off in 

their vessels for night or daytime fishing; some people are at the auction markets buying and 

selling fish, others processing fish (freezing, frying or sun drying), traders concluding deals 

and exchanging money, others repairing fishing gear and boats, others offloading and loading 

fish catches and or cargo on/off the boats and dhows that arrive from, or are about to sail to, 
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the mainland.  Slowly I started to experience the beach. In streets, business activities were also 

at peak. Fishers coming to land from the beach with Kitoweo (a portion of fish catch that fishers 

take home for their own family consumption) and pass over to kiosks for food items such as 

rice, maize flour, vegetables or over vijiweni (meeting centres) where fishers meet for Bao (a 

type of African mankala11 game) as they drink coffee (Kahawa) or ginger tea (Tangawizi) or 

highly spiced tea (Alkasusu).  

Not knowing how to properly mingle in these gatherings, I just joined conversations where 

people appeared to talk about more general or common things such as football, politics, and 

religion, which are the most talked about issues in the Vijiweni. Going to the vijiweni made it 

easy for me to join these conversations especially football since it is a topical theme talked 

among men of all ages on the island. I went into football-watching halls (vibanda umiza) and 

met different people where conversations emerged spontaneously. I listened but tried not to 

contribute anything about politics and or religion, as these topics appeared to me as very 

sensitive and risky especially when discussed in the context of the island at that time.  

However, these informal short conversations, gave me a starting point to begin establishing 

contacts in the neighbourhood and making new friends who turned to be helpful to my entire 

fieldwork stay on Mafia. As Henton and Hayrter (2004) suggest, it is important making sure 

that good relationships between the researcher and the research community are forged first and 

then can be sustained throughout the research fieldwork. The complexity involved in the 

ethnographic fieldwork situation, where establishing relationships in the research community 

is an important first step towards data collection is well known and widely discussed by 

 
11 Mankala is an Arabic name used to denote a family of board games usually played by two people 
with small stones or beans/seeds being moved strategically into rows of holes scooped out of the 
wooden board or log (sometimes on earth). Apart from entertainment, some scholars (e.g., 
Townshend,1979) argues that in African societies Mankala games plays an important role as an 
enculturating device for moral and social values on one hand and as a mental training tool for strategic 
thinking on the other. 
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anthropologists such as Gobo  (2008), who argues that if things are to be observed in their 

natural setting there must be trust that will blend the researcher into the situation of observation.   

Disassociating myself from government officers and working more closely with Beach 

Management Units (BMU) leaders helped me maintain good relationships and trust with 

fishers.  The presence of Mafia Island Marine Park (MIMP) since 1995 has resulted in 

considerable fisheries resource management tensions between the MIMP and local 

communities but also some frictions between MIMP and the district council due to overlapping 

mandates regarding continued expansion of MIMP boundaries and revenues not being well 

shared with communities. Fishers have always blamed authorities for what they considered as 

using “false research findings” as basis for restricting access to some fishing grounds and use 

of certain gear. This has resulted in fishers disliking researchers and where necessary providing 

wrong information. During my initial introductions at the district fisheries office, I was warned 

to avoid being associated with MIMP officials or fisheries officers for this would make my 

relationship with fishers at risk. Much as I tried to avoid gaining access into the community 

through fisheries extension officers who were regarded as direct representatives of the 

government, I came to realize at the beginning it was not possible to get into fishers’ 

community without their assistance. Additionally, the use of extension officers for research 

assistance came with financial implications as in most cases they are expected to be paid 

allowances, something which was not within my budget. The Fisheries Act of 2003 and its 

sector policy strategies provides for the creation of various formal and informal local 

community level institutions known as Beach Management Units (BMU) for managing 

fisheries resources at the local level (Kuboja, 2013). These are formed and managed by fishers 

themselves to ensure they have a collective bargaining power over the resources they use. 

Working with BMU leaders (who are themselves fishers) came to be a good platform for me 

to interact with many fishers directly on a daily basis because of the trust that fishers have of 

https://www.google.co.tz/search?tbo=p&tbm=bks&q=inauthor:%22Giampietro+Gobo%22
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them. Although at some point, BMU leaders especially at Kilindoni were not always on good 

terms with their fellow fishers over corruption issues or siding with the government to 

introduce new rules and government directives are implemented. Despite the allegations, it was 

still much easier and less risky to work with BMU leaders than fisheries officers if good 

connections with fishers were to be secured. There was clear difference between fisheries 

officers and BMU leaders when it comes to their relationship with fishers. BMU leaders are 

elected from among the fishers themselves, while fisheries officers are brought by the 

government from anywhere in the country. Over a period of several weeks through engagement 

with fishers through their leaders, I had managed to establish a good rapport with the 

community and came to understand fishers’ way of life including their language in terms of 

choice of words and pronunciation, gestures etc. This not only made it easy to interact with 

new fishers in a group without drawing attention to my outsider status, but I could easily 

participate in their activities without one noticing that I was an outsider to the group. I even 

joined young fishers’ football team in Kigamboni Street in Kilindoni where I lived, and it did 

not take much time until I was even invited in some social events such as weddings and 

graduation ceremonies. Good rapport, as Nelson (2020) suggests, is essential for 

anthropologists to build trust and achieve comfortable relationship with interlocutors so that 

they can feel at ease letting him/her in and working together. This can partly be achieved 

through informal and casual conversation about ordinary topics relevant in the community. I 

explore this in more details below, as I explore how I embarked into data collection.  

 

2.11 Collecting data  

The first two months of my time on the island were mainly for settling in and establishing 

contacts with fishers and seeking their approval and consent to let me take part in some of their 

activities. It was during these early months that I lived on the island mainly as a stranger, as I 
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tried to observe and learn things more remotely to gain an understanding of both the social 

world from which my research was going to take place and being observant of how my own 

social backgrounds such as religious beliefs, gender, age, occupation and my identity as a 

mainlander could affect both my entry process in the fishing group and my position as a 

researcher (Bourdieu, 2003: 283).  Bourdieu (2003) further suggests that this early reflexivity 

at this entry stage is important for genuine scientific objectivity throughout data collection and 

the research process in general.  As I strived for access into the fishers' community, I went 

through a transformative process of change (of my identity) which determined my acceptability 

into the island’s culture and into the study group, a process like Van Gennep’s theory of classic 

rite-of-passage processes applied to ethnographic research. According to Van Gennep as 

quoted in Johnson (1984:109), stopping, waiting, transition, and entry are likely the most 

common stages of immersion into the fieldwork community most anthropologists would 

experience during ethnographic research. The process according to Johnson varies with age, 

colour, and sex of the researcher, as well as in my own experience in Mafia, the (in)experience 

of the coastal culture and lifestyles.   The majority of fishers are organized in groups under a 

boat captain as their leader. It is very rare to find a fisher who works alone. Given this situation, 

it was relatively difficult at the beginning to get accepted by a group since consent to my 

participation in fisher’s activities had to be provided by all members of the group.  Additionally, 

during these early days, I realized that there had been a lot of research and interventions in the 

past, with some still going on, that was used by the government to introduce tighter fishing 

regulations where fishers have seen increased restrictions to certain fishing grounds and or use 

of certain gears. With this experience in their minds, most of the fishers did not want to be 

associated with any researchers.  I thought it would be important to gain access first by gaining 

the confidence of a boat captain who is the group’s leader and tends to have great influence. 

The first meeting with a fishing boat captain was through Mr. Ramadhan who picked me at the 

airport the first day I came into the island for fieldwork and who then became my driver. After 
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few weeks of knowing each other, he took me to his father, Mr. Abdul Bakari, who happened 

to be a retired boat captain, and was at the time earning income through making basket fish 

traps and repairing ring nets in Tumbuju sub-village. As a retired boat captain, talking about 

weather in the ocean was interesting to him and he enjoyed talking about his years of experience 

of dealing with the weather extremes of the ocean. He had confidence to introduce me to his 

former fishing group and asked for their willingness to let me work with them insisting that I 

was just a student interested in weather issues. Being accepted in this group was not easy 

however, as one of the senior members in the group argued:   

    “I am almost 55 years old and have never seen someone as educated as you interested 

in what we - the useless and uneducated- know about  weather or the ocean…you are 

expected to know all this…well,  your topic is really interesting that I even wish youth 

could also be learning, but I doubt this could be just a ploy…your real interests is might 

just the same as those who came before you…I hope you don’t take it personal…but I 

am saying this because some researchers who we helped have ended up accusing us to 

authorities  that we are destroying the ocean”.   

The senior fisher’s comment that he had never seen anyone with a university degree interested 

in fishers’ traditional knowledge because most educated people disregard knowledge held by 

elders on the grounds that some of them have never been to school, indicates how unwilling 

some fishers were in letting me work with them. This was my ‘stopping stage’ featuring several 

rejections and isolations on grounds of suspicions (in consideration of my age, gender, body 

physique, and as a mainlander) people thought I would be a spy collecting intelligence 

information for the government disguised as researcher as reflected in the above excerpt. A 

university degree-holder like me is expected to know a lot, therefore, it appeared inconceivable 

or doubtful for me to be interested in fisher’s local knowledge of weather that some fishermen 

such as the above, consider as less relevant to scientists or mainstream public knowledge. My 
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experience echoes that of Johnson (1984) who document a similar experience during his study 

of boatbuilding on the island of Bequia of the Grenadines archipelago. Johnson, (1984:110) 

writes:  

“At the small guest house in which I initially settled, I soon found it made little 

difference to introduce myself as a university professor from the United States 

interested only in learning about traditional boatbuilding. My feeling, though hard to 

prove, is that I was viewed by a variety of people as a strange black male asking 

questions my initial attempts to make conversation with the cooks and waitresses, the 

fishermen on the wharfs, and the owners of the guest house all met with short replies 

followed by silence, so I stopped trying”.   

However, while my time with Mr. Abdul Bakari was mostly a waiting period, before fisher’s 

could accept me, it is worth noting that some fishers considered this as chance to expose issues 

that fishers face, while for some it was an opportunity to share their perception or rather 

attitudes about their knowledge that for years, they have never considered would be of interest 

to other people apart from themselves. In the end, which to me was mostly the entry period 

into the research group, many fishers showed interest in the study, and it really turned out to 

be beneficial even to the young fishers, especially those who appeared to be present during my 

conversations about marine weather with experienced fishers or elders.   

Having been finally allowed by the fishers’ group to participate in some of their activities, 

mostly at the wharf and fish landing sites, I hoped to learn as much as possible about various 

aspects of the ocean, fishers, and fishing industry, all in the context of weather variations. I did 

not go to sea for fishing with fishers because I considered it as not safe given my lack of 

experience in the ocean and the shakiness of the fishing vessels and lack of personal protective 

equipment in the face of extreme weather situations or emergency. I instead participated in the 

onshore activities, for example helping with repairing of fishing gear such as nets and fishing 
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boats. The theoretical underpinnings of trying to understand everything within the field site  

during ethnographic field research have been widely discussed by anthropologists (Burgess, 

1984; Nelson, 2020) and reflects my own experience as field researcher especially during the 

early stages of the fieldwork trying to pay attention to everything happening on the beach: from 

fishers’ preparations of vessels and gear to  embarking on, and coming back from, fishing trips 

to fish landing at the auction market. I paid attention to how auctioning, buying, processing, 

and selling of fish was done. Where people were willing and interested, we talked informally 

about what they were doing.  I also paid attention to how fishers interact with the ocean and 

how weather variations affect various aspects of fishing activities. I also considered it was 

important to observe the ocean and coastal biophysical environment and resources and how 

various users including fishers interacted with it. To do so I walked along the beach and 

observed women and children collect mollusks and bivalves along the shallow waters just 

hundreds of metres from the shoreline. In Jibondo Island, women used a similar ocean space 

for seaweed farming.  Information about types of fishing activities, fishing equipment, time 

sequence of social and environmental (weather) events, reasons for certain decisions taken by 

fishers, their feelings, experiences, and opinions in various issues of relevant to the study were 

all observed (Spradley, 1980; Briggs, 2003). 

 I recorded my observations as field notes firstly on my cell phone at the field sites as this did 

not disrupt the flow of conversations as would be by paper/notebook where attention would be 

drawn, and people could stop doing things in their natural setting. At the end of the day, while 

at home, I would type up the notes in full detail along with a personal log of things that had 

transpired at the field sites on my notebook (Brown et al., 2020). This allowed me time to 

reflect on the themes developing and the information coming along, and whether there were 

new themes coming up that were interesting and would need further attention. In the early days 

of the fieldwork, I did not ask to take photos at the site while people are doing things as this 

could have drawn attention and disrupt my observation. Where necessary I waited for a perfect 
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moment where asking them for a photo would not create any ill feelings and this was mostly 

at the end of conversation and only when I was sure people were happy and readily willing to 

let me take photos. I took photos of people from a distance that would not show their faces 

clearly and showed them for approval before saving them. However, there were a few fishers 

who wanted to be photographed while doing things and allowed their photos to be used in this 

report; their full consent was sought in advance. However, obtaining written consent was not 

possible due to most of the people not wanting their names and signatures to appear on papers 

anywhere as this was considered committing to something whose implications are not fully in 

their understanding. This is despite that they had been told it was for the purposes of the study 

and that the information and identities shared would be handled with great care and 

anonymously.   

As Brinkmann (2013) argues, after a few months in the field new issues never thought about 

before, tend to emerge.  Having visited all the selected villages and made a good number of 

informal conversations with fishers, new and interesting issues started to emerge and in order 

to fully understand them it was important that I talk to some key people who were considered 

as holding the greatest deal of information about these new issues. Some of these new things 

included the use of fisher’s knowledge of the ocean in guiding whale shark tourism, 

snorkelling, and scuba trips, for example use of seasonal distribution of planktons and or 

diurnal (24 hours) sea temperature patterns on the western seaboard of the island to track the 

movement of whale sharks. This information is highly needed by tour operators as most of the 

tourists want to see and swim with whale sharks on their first or second day of visit due to 

limited time they normally have. So, accuracy in terms of locating where whale sharks would 

be swimming at a particular time was a key success point for tour guides and operators.  To 

better understand this, I considered talking to whale shark tour guides as key interlocutors. In 

the process of understanding how it works, I asked to participate in their trips with tourists as 

an assistant helping them with small things, including English translation where necessary as I 
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considered these trips as safe as in most cases safety issues are taken very seriously in tourist 

operations like these. I did this for almost two weeks, and it was during this time that I was 

able to see and observe most of the fishing activities in the ocean as we encountered many 

fishing vessels along the way or at destinations, because some areas where whale sharks could 

be found were also active fishing grounds for anchovies and sardines. Fishers and tour guides 

were in constant communication about whale shark movements.   

After several months of spending time with fishers, many questions were raised that required 

specific answers from other stakeholders in the fishing industry such as fish traders and 

processors.  So, I considered these as key interlocutors and started arranging interviews with 

them.  However, to make sure that information flowed as naturally as possible, I did not prepare 

a formal interview guide or structured questions, but rather held a casual talk or conversation 

(Brown et al., 2020) which navigated through a number of themes according to the nature of 

activity the interlocutor engaged in. These interviews were conducted in Swahili since all 

people in the island speak the language fluently, and for the majority it is their first language.  

The collection of data through unstructured interviews in social research has been commented 

on by other anthropologists (Given, 2008; Nelson, 2020). Most of the conversational interviews 

I conducted were with male stakeholders.  The interviews enriched the information I had 

obtained through participant observation, but some knowledge of the issues that emerged such 

as onshore fishing/collection of mollusks and seaweed farming appeared to be gendered, more 

common among women than men. It was therefore imperative that I talk to women individuals 

or groups involved in various aspects of fishing industry namely fish processing mostly sun 

drying anchovies/sardines; fish vending; offshore octopus fishing (mainly in Jibondo Island) 

and onshore collection of mollusks, bivalves etc. (see Chapter Three) as well as seaweed 

women farmers on Jibondo Island.  
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For the purpose of enriching and crosschecking information, several Focus Group Discussions 

(FGDs) were conducted with women's groups and elders. The aim was to collect valuable 

insights into social and cultural issues pertaining to knowledge on weather and climate 

forecasting and fishing livelihoods. The first set of FGDs were conducted with an elder group 

in Dongo and Tumbuju villages. The aim of these FGDs was to validate and refine my 

ethnographic findings on Local Knowledge Systems of weather and climate forecasting among 

fishers. There were no specific guiding questions for the discussions as I wanted the 

participants to discuss freely and openly. However, to set the base for the discussion and 

stimulate participant interaction, I shared my preliminary findings or interpretations of things 

with the participants regarding their understanding of the ocean and predicting marine weather. 

As the discussion progressed, some issues emerged, and I asked questions for further 

clarifications.  This allowed us to engage in a collaborative process of analysis of their weather 

forecasting knowledge, during which the elders offered their insights, corrected my 

misunderstandings, and provided additional information that I had missed during my 

observation and interviews. While in Jibondo Island, I also conducted another FGD with 6 boat 

builders, where the discussion was more on how boats were made with consideration of the 

local marine weather conditions on the island.  

Another set of FGDs was conducted with women fish vendors in Kilindoni town and seaweed 

farmers in Jibondo Island. As mentioned earlier in this chapter, the majority of local women 

on Mafia are Muslim. This made it difficult to talk to individual Muslim women, as it would 

seem inappropriate for them to converse with me without their husband's consent, especially 

given my identity as a young unmarried man, non-Muslim, and a mainlander. To overcome 

this, I decided to talk to them in groups.  Most of them could be found on the beach waiting for 

fishers to land fish catches at the auction market, others were fish venders (sellers) seated by 

the roadside waiting for customers to come and buy fish.  The FGDs with the fish vending 

women were conducted at the beach near the fish landing site, where they were waiting for 
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fishers to arrive from the sea. This was considered an ideal time and venue for the FGDs, as it 

provided free time for the participants. However, some of these women are married to fishers 

who would eventually see their wives talking to me or, at the very least, be informed by fellow 

fishers about the meeting. Therefore, efforts were made to arrange the meeting at least three 

days in advance, allowing participants to inform their husbands about our meeting and obtain 

their consent to participate. This facilitated much easier and more open discussion among us.  

These group conversations were very informal and spontaneous. On Jibondo Island, I talked to 

seaweed women farmers as they came to sell their harvest at the sub village chairperson’s house 

- the seaweed collection centre for the entire village. This was the same house where I was 

staying. We conversed as they waited for the person in charge of collecting seaweeds to come 

and weigh the bags for payments to be wired each ensuing week. The conversations touched 

on the impact of weather variations and ocean conditions (temperature, tides, waves etc.) on 

seaweed farming, women’s participation in fishing and their ability to predict ensuing weather 

conditions, and livelihood issues in general. With women fish processors and vendors 

conversation covered mostly challenges and or opportunities of fish vending but also how 

weather variations could affect their activities. We talked about market challenges and more 

generally how they managed household food and livelihood security issues through engaging 

in fish vending or processing. While most women appeared shy to speak at the beginning even 

in the presence of their fellow women, they began to talk more freely after some time had 

passed since the beginning of the conversation especially when at least one of them had started 

to speak confidently and raising issues that touch their lives generally (Shenton and Hayter, 

2004)).  However, the differences in gender between me as a researcher and the women meant 

that I could not engage more in conversations such as those about how their marital 

relationships with their fisher husbands could somehow be influenced by weather patterns that 

determine fish catches and eventually household food and income. However, in the quest to 

understand more generally the gendered socioeconomics and livelihoods of fisher households 
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I was fortunate to find some single women and or single mothers who were willing to talk in 

little depth about their own experiences and of their fellow married women. In this category, 

there were some women fish traders from the mainland who were readily free and available to 

talk about their businesses even in one-to-one conversations. These provided much of the 

information about the role women play in fish trade market chain and why at some point along 

the chain (such as street vending) there are more women involved than men.  

 Later, during the course of my fieldwork, I came to the realization that some information about 

the island’s weather and livelihoods was not only confined to fishers or certain geographical 

/environmental features such as the ocean. The majority of resident fishers engaged in other 

activities on land, particularly farming and some keeping two or more livestock especially 

goats and cows. Some few people in Tumbuju were full-time fishers on inland freshwater 

bodies such as ponds. Some fishers observed indicators of impending weather in the ocean and 

others on land, vegetation, on grassland etc. I made several visits across the island’s inland 

activities, especially where I had already established contacts with people and ensured their 

willingness to provide information and where possible participated in those activities.  For 

example, at one moment one of my Mburushi friend (of Arabic descent) - who had supported 

and accompanied me on several occasions, invited me to accompany him to his home village 

Kirogwe to visit his mother who lives there and help her with rice harvesting. We spent almost 

a week at Kirongwe harvesting rice. We used marine snail shells as tools for chopping off rice 

panicles.  Among other farm activities I participated in were coconut harvesting (although not 

climbing the trees) in Usewe village, -the main coconut producing part of the island and where 

most people of Arab descent live, and weeding cassava and sweet potatoes fields in Dongo-

Kilindoni. Along with these visits I was invited to weddings and religious events such as dufu12. 

 
12  Is a form of Islamic tariqas (an Arabic word which means ‘path or way’), an order of Islamic 

mysticism which involves rituals called Zikri where the name of God is cited repeatedly while playing 
drums called Dufu. The purposes of these rituals are many but generally all fall under the quest to unite 
spiritually with God. It is most common in communities with strong mystical Islamic practices (directly 
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Dufu celebrations are important religious events with considerable social implications in the 

Islamic society as they provide an environment for social cohesion and solidarity (Fujii, 2010).  

Since they involved gatherings of all Muslims in the area in which Quran is read and other 

Islamic religious teachings are delivered in relation to people’s lives, it turned out to be a great 

avenue to learn various social and cultural issues of the Islamic community. Through village 

visits I was able to understand the integrated nature of fishing livelihood strategy especially 

among elder fishers or those who are about to retire from fishing. Money earned from 

agriculture could be invested in fishing by buying fishing nets or fishing vessels such as dhows 

and canoes and the vice-versa is true. Livelihoods, social events, and weather seasons appeared 

to be complexly linked. For example, timing of weddings, considered either a harvesting season 

or the peak time for fishing to ensure availability of income and food to facilitate the events. 

As noted by Briggs (2003), being able to attend these events provided me with wide 

perspectives of how people lived on the island.  People enjoyed seeing me interested to learn 

new things or participate in their activities. In the process of helping me learn how to participate 

in the activities, they disclosed more information that helped me further shape my fieldwork 

plans and enrich the body of knowledge I had already gained (Gobo, 2008).   

2.12 Challenges in the field work 

As I explained above, from the first day of arriving on Mafia Island for a long-term fieldwork 

stay, I managed to find accommodation at Kilindoni with the help of Ms. Mariam, a single 

mother and unmarried Muslim woman. For the first three days, she helped me with shopping 

some items that I needed to be able to live, such as cooking items, bed sheets and other simple 

 
experiencing God). Usually performed during the night with male and female performers separately 
and may last for hours- usually from midnight to dawn.  On the day of these events, during daytime 
most of the performers in these Dufu celebrations are children, and adult youth performs at the night 
until almost down during which many other unintended bad things may happen including sexual acts 
among youth and or unfaithful married men and women leading to unwanted and or early pregnancies, 
sexually transmitted diseases, and family disintegration.   

https://www.google.co.tz/search?tbo=p&tbm=bks&q=inauthor:%22Giampietro+Gobo%22
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room furniture. People seeing her with me, they thought I was her new husband, and news 

spread quickly that Ms. Mariam is now married to non-Muslim soldier from the mainland. As 

Muslim woman she was not expected to be in a relationship with any man without formal 

Islamic marriage processes, and much worse a non-Muslim. Her ex-partner and the father of 

her child were living just a few houses away from where I was living.  The situation presented 

Ms. Mariam with hard time trying to protect her social image by distancing herself from me. It 

worked for her for a few weeks, but it also created difficulties for me to establish a social base 

from which good relationships could be built as a foundation for the fieldwork. Initially, I 

encountered challenges in gaining the trust of Muslim fishers introduced to me by Ms. Mariam, 

who had already been unfairly labelled as a misbehaving Muslim woman. This situation posed 

a dilemma to me as continuing to work with Ms. Mariam meant placing myself in a position 

that could potentially hinder my ability to establish positive relationships with the fishers at a 

crucial stage of my ethnographic fieldwork. Moreover, it could have limited my access to 

experienced fishers, many of whom were devout and adhered strictly to Islamic practices. 

Furthermore, my interactions with other fishers could have been adversely affected by these 

circumstances. The preconceived notions surrounding Ms. Mariam had implications for how 

the fishers might perceive me as her associate, potentially creating barriers to effective 

communication and hindering their willingness to engage with me openly. Overcoming these 

challenges required careful consideration of my approach and a concerted effort to bridge the 

gap in understanding each other, so as to build rapport and foster a genuine connection with 

the fishers. 

I was aware, however, as noted by Karz (2019), that relationships that happen spontaneously 

brands the researcher’s image and hence influencing working sensibility and the entire research 

process. This is very common in ethnographic fieldwork (ibid).  Sanson and Breton (2020: 114) 

argue that these images may result into being excluded from certain groups and making one 

vulnerable to conflicts associated with this supposed image. This reflects my own experience 
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which at first, it was felt like an awkward beginning to settling in the society that I expected to 

interact with for a year. Secondly, I had to terminate potential relationships due to socio-

cultural disorientation related to my being male, young, unmarried, and non-Muslim 

mainlander. To negotiate my positionality as a researcher, I made a conscious effort to disclose 

my identity and prioritize transparency regarding my presence on the island. This was crucial 

in helping the people around me understand why I interacted with specific individuals in the 

community, including Ms. Mariam. Whenever I had the chance to engage with locals, I openly 

shared information about my background and social identity. By doing so, I aimed to ensure 

that the locals, particularly the fishers, could comprehend my genuine intentions and the nature 

of Ms. Mariam's assistance in my research. Ultimately, these efforts contributed to the 

development of a more open and honest research relationship with the fishers. With time people 

came to understand that I was who I said I was, a research student just interested in weather 

issues and fishing activities, people started to have confidence in me and even started 

suggesting some ways in which I could easily get potential key people in the fishing groups. 

As mentioned earlier on in the previous section of this chapter, using Arnold van Gennep’s 

rite-of-passage theory (typology), Johnson explores the various degrees of access into the host 

community/group under study, through a sequence of stopping, waiting, transitioning and 

entry events in relation to his own experience in studying boatbuilding in the island of Bequia 

in northern Grenadines. He explores extensively the implications of gender and colour to the 

researcher’s initiation and transformation experiences required by the practice of ethnographic 

anthropology. Johnson (1984:116) establishes that “ethnographic research comprises rite-of-

passage transitional experiences, the sequencing of which, are necessary to be permitted access 

to meaningful sociocultural information”.  

The cost of my initial disassociation with government and MIMP officials and refraining from 

talking about fisheries management and or conservation issues to gain access into the fisher’s 

community had implications for the depth of information I could get from government officials 
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such as their perception of the indigenous knowledge. Although not totally absent, nor the main 

target group under this study, the representation of governments’ officials’ views and opinions 

in this thesis is relatively inadequate.  

There were, however, other reasons for not significantly engaging with government officials. 

First, the majority of government officials expected some sort of payment for their time either 

helping me out with meeting key people or holding interviews with them in their offices. NGOs 

and well-funded research projects tend to have a budget for engaging government officials in 

their studies, creating a precedent that researchers with limited budget like me could not afford. 

The MIMP on the other hand, had relatively unhealthy relationships with local fishers over 

what fishers referred to as unfair rules and regulations restricting access to fishing grounds 

and/or use of certain gear and not having a chance in decision making process regarding 

management of coastal and marine resources central to their survival and livelihoods. So, 

working with them could have meant risking my chances of having intimate relationship with 

fisher groups. At the same time lacking their endorsements, as Shenton and Hayter (2004) 

suggests, appeared risky should certain situations such as security issues emerge during the 

fieldwork. For example, in the event of accidents or emergencies in the ocean, MIMP and the 

District fisheries department’s patrol boats were the most reliable. According to fishers, getting 

quick support from these boats involved going through officials, some of whom they regarded 

as corrupt, the same people who I could have worked with had I decided so.   

Tanzania held its government general elections in 2019 and 2020 for local government (village 

and sub-village chairpersons) and central government (Councillors, Members of Parliament, 

and the President) respectively. This was the period of my fieldwork on Mafia which started 

from September 2019 to April 2020 in which underground political campaigns began even 

before I was there and then intensified towards the official political rallies in October for both 

elections. While I was not directly impacted by these political activities, some contenders for 
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office, especially those who were running for the second term, could not afford upsetting voters 

for anything, hence they wanted to know exactly whether my research could provoke burning 

issues among fishers such as marine resources conservation and management issues since most 

fishers were unhappy with the way government manages fisheries resources.  

The global outbreak of Covid-19 in December 2019 with the first case in Tanzania being 

confirmed on March 16, 2020, had the most profound impacts on my fieldwork research. 

Firstly, cutting short the fieldwork several months earlier than planned was frustrating.   

Second, I was unable to make further follow ups on several interesting themes that had started 

to emerge after several months of engagement with fishers. Most of the interviews with experts 

at both Mafia District Council and the Tanzania Meteorological Authority (TMA) that had 

already been arranged had to be cancelled indefinitely. Although I was able to arrange a few 

phone call interviews with some TMA officials for example, the quality of these talks was not 

as complete as they might have been if they had been conducted face-to-face.  After months of 

trying, I had managed to secure one of the rarest opportunities to engage with traditional 

weather ritual practitioners that we had agreed to start from mid-April of 2020 in Juani Island 

and Kirogwe village. These too did not materialize until I had left the Island because of Covid-

19 outbreak. The interruption of the fieldwork also ruined my fieldwork exit plan which 

involved several planned meetings with several District officials and incumbents who granted 

me access to the island and its community. I hoped to share some of the key issues I had 

encountered from the fieldwork and get their reaction.  However, the amount of data that had 

been collected as of April 2020 was considered sufficient to continue with writing up of this 

thesis, this time working from home as my return plan to the UK for write-up was also disrupted 

leading to significant delays in the completion of this work.   
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3 THE FISHING INDUSTRY OF MAFIA ISLAND 

 

3.1 Introduction  

As a principal livelihood strategy for most of the local community and a dominant source of 

economy in Mafia District, the fishing industry on Mafia Island is diverse and complex owing 

to the geography of the island and bathymetry of its waters; and it is always rotational 

depending on existing marine weather conditions (wind seasonality) and governing regimes. 

For example, while some fishing villages fall within the Mafia Island Marine Park (MIMP) 

other villages are located outside the marine park (see Figure 3) thus having different legal 

frameworks governing fishing and ancillary activities. The different geographic locations of 

villages mean different coastal and marine biophysical and environmental resources. 

Depending on their proximity to the ocean and the prevailing weather patterns, in addition to 

other socio-economic factors affecting fisheries sector, various fishing practices and techniques 

and rules governing access to fishing grounds are applied. The main argument I would like to 

develop in this chapter is that fishing livelihoods in Mafia are intertwined and negotiated in 

interaction with the existing weather and marine conditions.  Drawing on ethnographic data, I 

will further argue that livelihood patterns on the island are organised not only in terms of 

sociological categories such as age and gender, but also in terms of local biophysical and 

geographical conditions of the ocean and island, as well as weather seasonality which together 

determines how various fishing practices and techniques and rules governing access to marine 

resources and fishing grounds structured. I also aim to show that fishing livelihoods on the 
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island are not static, but dynamic, and emergent in response to the interactions between Mafia 

islanders and the outside community as well as recurring political, socio-economic, and cultural 

changes. These issues are the focus of this chapter and are explored in the context of existing 

ocean characteristics and marine weather and climatic conditions. 

 

 

 

Figure 3:  Map showing Mafia Island Marine Park zoning policy. 

Source: MIMP (2011) 
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3.2 Fishers’ classification of fishing waters on Mafia Island  

Fishers of Mafia classify fishing waters into several categories based on depth, location, 

supported fishing (gear) and non-fishing activities (e.g., tourism) (Figure 4).  Based on ocean 

depth, fishers divide Mafia waters into three main categories: 

 

3.2.1 Shallow waters: Mafia -Rufiji seascape.  

The shallow waters are found between western coastal strip of the Mafia archipelago and the 

northern and southern mouths of Rufiji River delta along the coastal extent of mainland 

Tanzania in Mkuranga and Kibiti Districts. These waters which are also referred to as the Mafia 

– Rufiji seascape are less than 20 meters in depth (Rubens and Kazimoto, 2003) and under the 

influence of Rufiji River delta freshwater discharge which brings in nutrient-rich sediments 

that provide favourable conditions for sea grass /algae and plankton growth, and a perfect 

breeding site for most of the fish populations. As result of these nutrient-rich sediments, and 

low ocean currents large amounts of planktons and a collection of other small fish species such 

as sardines and anchovies flourish.  In turn this provides a crucial source of food for many 

small and large aquatic organisms, such as different species of bivalves, fish, and whale sharks. 

It is in this seascape where the island’s flagship tourist activity “whale shark encountering” and 

majority of sardine/anchovy fishing are carried out in significant numbers. Most of the daylight 

ring nets (targeting various fish that move in large shoals such as herring, snapper, and grouper) 

and night ring nets (for sardines and anchovies) fishing (Uvuvi wa Mtando) is concentrated in 

these waters. Similarly, most of the currently very rare-to-find fish breeding and sheltering sites 

(Mashataa) were previously highly concentrated in this area and used to support algae-loving 

fish that are no more found in large numbers. This is because these important fish shelters have 

been destroyed using dynamite fishing in the past and the current use of ring nets. A detailed 

exploration of this issue will be made in chapters that follow, particularly in Chapter Six where 
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much of the discussion will be on the influence of weather and climatic changes on fishing, 

including fishing grounds.  
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Figure 4: Fishers’ classification of fishing waters in Mafia Island 

Source: Author  
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3.2.2 Deep sea water: the full open ocean waters 

The deep-sea water is mainly concentrated on the eastern seaboard of the island, locally 

referred to as “bahari kuu” (deep ocean). This is the water where the full open sea energy can 

be felt. It is an open ocean reaching a depth of more than 500 metres in just less than 10 km 

offshore (MIMP, 2011).  Coral reef habitats and fisheries dominate the area (Rubens and 

Kazimoto, 2003). Most of the lowland coastal forest also survives along the eastern seaboard 

of the island along with internationally recognized important coral reefs and marine species 

biodiversity. Traditional deep-sea fishing is typical of the eastern seaside island villages of 

Jibondo, Juani, Chole and the Mafia main island villages of Kungwi, and Jimbo. Most of the 

reef fishes (also the most targeted fish) such as jacks, barracudas and large groupers are fished 

in these waters using large-meshed nets such as gill nets (Jarife), and long lines. More than 

100km of this eastern seaboard open waters are enclosed within the Mafia Island Marine Park 

(MIMP, 2011) and fishing in this area is highly regulated. The greatest extreme weather 

conditions such as strong winds, high ocean tidal waves and strong ocean currents hit hardest 

on this side of the island. That being the case, knowledge of foretelling impending marine 

weather conditions and tidal wave behaviours, along with timing their onset and cessation, is a 

necessity for fishermen and women in this area. Due to seasonal wind patterns and other 

weather conditions (explored more fully later in this chapter) fishing in these waters is naturally 

seasonal, with fishers rotating around fishing locations within and outside the island.  

 

3.2.3 Waters between islands and islets 

These are waters found between the islands and islets of Mafia archipelago such as the waters 

between the islands of Mafia and Chole, Mafia and Bwejuu, Chole and Juani, as well as Juani 
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and Jibondo. These also include the enclosed tidal waters flooding in and out through the 

channels between islands which, for the greater part, are found within the boundaries of MIMP. 

With the presence of shallow reefs and narrow channels, in-coming and out-going movements 

of water through the channels creates perfect conditions for coral development along the walls 

and fine breeding sites for some fishes such as sharks, pelagic rays, jacks, Napoleon wrasse 

and other reef fish and organisms (Ohman, 2003). While this area has very strict fishing 

regulations for locals (MIMP, 2011), it is a high- density tourist area where scuba diving and 

snorkelling are common.    

3.2.4 Mixed waters  

In all the above three categories of fishing waters, different fishing, and non-fishing (but 

marine) activities are practiced. Fishing activities of Mafia Island varies in time and space 

throughout the year. This is in line with temporal and spatial distribution of marine weather 

conditions, changes in the sea characteristics such as water currents, and tidal behaviours which 

greatly influence fish migration and abundance. These changes have resulted in monthly and 

seasonal circulations of fishing activities. As marine weather and water conditions change, so 

do fishing activities because fish abundance and migration patterns tend to change as well. This 

happens in a complex way such that fishers further add three more categories of fishing waters 

in Mafia: the mixed deep and shallow waters at the northern and southern tips of the island; the 

ocean current waters (both strong and deep currents) mostly on the eastern seaboard and south-

eastern extent such as Kitutia currents, as well as those between islands. These currents are 

modified by local weather conditions such as prevailing monsoon winds and tidal patterns. In 

addition to the aforementioned categories, there are also shallow salt-fresh mixed waters, which 

are influenced by the Rufiji delta currents on the western seaboard of the island. These waters 

create unique environments for the fish most targeted by Mafia Island fishers such as red 

snapper, ray fish, African catfish (mainly at Rufiji Delta) and king fish, to name a few.  
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3.2.5 Inland freshwater resources 

In addition to these fishing waters in the ocean, there are inland fresh-water resources where 

fishing activities take place.  These inland freshwater pools/ponds are home to various 

freshwater fish species and the island’s only population of hippopotamus. The ponds are 

scattered across the central lowland area of the main island of Mafia, at Ndagoni, Baleni, and 

Chunguruma villages.  According to fishers, although terrestrial water fishing is less common 

on Mafia, some fishers do go to inland water bodies for fresh-water fishing such as catfish and 

tilapias during the period of the harsh northeast monsoon winds (Kaskazi). The winds hit the 

island from a west-northern direction, making fishing activities difficult for three consecutive 

months. At these times the western seaboard village fishers tend to migrate to the eastern 

seaboard of the island, some to the southern side and others outside the island altogether.  

 

However, not all fishers have the ability, or possibility, to relocate when weather changes for 

various reasons, such as family responsibilities. This category of fishers includes women and 

men who are residents and are married or have family dependents on the island, but also those 

with a low financial base and limited social network. These fishers normally cope with the 

changing weather patterns through switching to fresh-water fishing and other activities such as 

seaweed farming, crop farming and businesses especially where surrounding biophysical 

resources such as land support such activities. A detailed exploration of this theme on seasonal 

livelihood change is presented in the forthcoming sections of this chapter. 

  

These Mafia Ocean water categories, as classified by local fishers, exhibit different 

characteristics, challenges, and opportunities at different times of the year, and influence on a 

large extent the temporal and spatial distribution of fishing activities in terms of fishing types, 

and fishers’ density across the island. Similarly, micro-marine weather and ocean conditions 
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that greatly vary in time and space across the island are partly influenced by the aforementioned 

water categories. A more detailed discussion of this theme is made in Chapter Five where the 

discussion is more focused on the role of marine weather forecasts in managing risks associated 

with fishing and other ancillary livelihood activities on Mafia Island.  

3.3 Modus Operandi of the Fishing Industry on Mafia 

Fishing activities on Mafia are complexly organized and regulated. In general, most fishers on 

Mafia are either individual fishers or work in organized fisher groups that can further be an 

amalgamation of several fisher groups organized into a fleet of fisher boats working together. 

Be it individual fishers or a group of fishermen, different type of fishing methods are practiced 

depending on target fish, size of fishing vessels, and that of fishing gear or fish trapping (e.g., 

nets, traditional traps, hook lines), size of fisher groups and composition in terms of gender, 

time of fishing, fishing grounds, and fishers’ migration behaviours. To unpack this complexity 

of fishing activities on Mafia I explore each category separately but first the legal and 

regulatory frameworks governing fishing industry on Mafia are briefly presented.   

The fishing industry on Mafia is regulated by two government entities - the Mafia District 

Council through the Fisheries Department (MDFD) and the Mafia Island Marine Park (MIMP).  

Both MDFD and MIMP provide fishing licenses and permits for different types of fishing 

activities, fishing gear and equipment, setting out rules for how the gears are to be used, 

demarcating fishing grounds and prescribing methods (depending on water depth) and areas 

where certain types of fishing vessels can be used. MIMP regulates fishing activities within its 

boundaries (Figure 3) that covers an area of about 822 square kilometres mostly to the southern 

part of the Mafia archipelago enclosing several inhabited and uninhabited islands and islets. 

Inhabited islands with fishing communities include Bwejuu, Jibondo, Juani and Chole. Other 

non-island fishing sub-villages in the MIMP zone include Kifinge, Mwawani, Nduji, Kipola, 

Mbogani, Utende, Kiegeani, Kitoni, Kipama, Changarama, Unyambwa, Usewe, Jongani, 
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Mdundani, Rasi kisimani, Mongo, Bondeni, Kipandeni and Mlali (MIMP, 2011).  Fishing 

activities on these islands and non-island villages and their associated waters are highly 

regulated by the MIMP.   The rest of the area is regulated by MDFD. Although both the MDFD 

and the MIMP have slightly different sets of rules for regulating fishing activities in areas 

where they operate, they all adhere to the general guidelines provided by the Ministry of 

Livestock and Fisheries that govern the development, protection, conservation, and control of 

fishing, fish products, and other related matters. However, fishers across the island are of the 

view that in most cases, the MIMP operates primarily under the Marine Parks and Reserves or 

conservation paradigm of the Ministry of Natural Resources and Tourism with a focus on 

preserving resources such as tourism products, the MDFD on the other hand has a primary 

focus on expanding fisheries revenue collection. They both have patrol boats to conduct 

inspections and deal with illegal fishing and fishers.  

While the MDFP works with fishing communities at the local level through Beach 

Management Units (BMU), the MIMP works with what it terms Village Natural Resource 

Conservation Committees. In fact, Village Natural Resource Conservation Committees have 

been in place in Mafia since the establishment of MIMP in 1995, while BMUs came later in 

the 2000s. However, one wonders why MIMP did not adopt BMUs in its management regime 

if community wellbeing sits at the core objective of participatory resource governance. 

Officials claim that as per the government policy governing marine parks, the focus is more on 

conservation rather than use of resources, and thus BMUs were considered incompatible with 

the MIMP management structure even though all these community level management units 

operate under village authorities and are considered the lowest community level administrative 

units where fishers are represented in the MIMP or MDFD fisheries management on the island. 

In each fishing village the BMU and Village Natural Resource Conservation Committees work 

to regulate fishing activities in the village on daily basis and link fishers with MDFD or MIMP 
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respectively. While BMUs are powerful and play a greater role in managing beach and fishing 

activities, Village Natural Resource Conservation Committees are not. Village Natural 

Resource Conservation Committees are less powerful when it comes to fisheries resource use 

management but instead play a significant role in conservation issues with MIMP in the driving 

seat, instigating regular checks and balances regarding its leadership and how it should operate. 

Most of the activities, such as the issuing of permits, licenses for fishing or operating a fishing 

vessel or fishing-related businesses such as fish processing and logistics start with comments 

provided by BMU and Village Natural Resource Conservation Committees leaders before one 

secures it. However, they do not have the final powers especially on matters that include rights 

to fishing grounds, allowable fishing gears and what many fishers described as lack of space 

to contribute to conservation of marine resources through their traditional knowledge systems 

they have acquired over decades through directly engaging with the ocean and inheriting from 

their predecessors. This lack of sharing in decision-making process especially between 

communities and government authorities has created room for mild conflicts and disagreements 

over many issues such the use of ring nets in shallow waters and migrant fishers.   

 Although the focus of this study is not on fisheries management and governance, it was noted 

that fishers felt fisheries management practices on Mafia not only contribute to more socio-

economic risks among fishing households, but also contribute to more than 60% of 

conservation challenges which when exacerbated by the impacts of weather variability puts 

livelihood security in a deplorable state, as one of the retired elder fisherman and former dhow 

captain Mzee Hassan Yusuph Mpate laments: 

...Six of the ten livelihood challenges on this island are due to misgovernance of our 

ocean by authorities in charge…they act on tiny issues that matter to government’s 

pocket and excludes key issues that lies at the heart of the ocean sustainability and 

communities’ well-being... 
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This statement by a retired traditional fisherman, highlights how resources misgovernance can 

ruin the sustainability of the ocean resources and livelihoods of those who solely depend on it. 

Similarly, from the accounts of fishers, management roles, mandates, powers, and 

responsibilities of different government entities in the fishing sector on Mafia are conflicting 

partly because of lack of coordination of efforts as well as different legal frameworks that set 

the roles and rules for managing fishing activities. This has reduced the effectiveness of the 

government’s efforts to oversee fishing activities with many existing gaps in terms of data and 

revenue collection.  

I explore a little more along this line in the last section of this chapter where I highlight socio-

economic and environmental challenges facing the fishing industry on Mafia, and further in 

Chapter Five with a discussion of the role of local and traditional knowledge systems of marine 

weather and climate in promoting sustainable livelihoods amidst changing climates.  

3.4 Approaches to fishing on Mafia Island  

Approaches to fishing activities in Mafia (figure 6) vary greatly based on: level of technology 

used (vessels and gears), fishing time (night or daytime), organization of fishers (in groups or 

individually), and target species (e.g., octopus, prawns, mollusks, anchovies/sardines etc.).  

3.4.1 Of the fishing groups  

The majority of fishers in the Mafia Archipelago are organized into groups of 4 to 50 plus 

fishers (men and women) of different age groups, levels of fishing knowledge and or 

experience. The groups are based around a boat or dhow captain named Nahodha in the local 

Swahili language, who has been entrusted with overseeing the fishing vessel, mainly a boat or 

dhow. Most of these groups comprise energetic young and middle-aged men or women or a 

mixed group of men and women who work for the same fishing boat.  The Nahodha is the most 

trusted person in the fishing crew charged (on behalf of the boat or dhow owner) with all 
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decision-making powers on all aspects related to fishing (fishing gears, grounds, schedules, 

financial and administrative roles). He overrides the fishing vessel owner even when the 

boat/dhow owner is a member of the fishing crew. In some groups, the fishing boat/dhow owner 

and the captain is the same person. The description of the various fisher groups /fishing boat 

crew is presented next.   

Male fisher groups are the most common form of fishing groups. According to fisheries 

officers, this comprises more than 80 percent of all fisher groups. They are spread throughout 

the archipelago, and they engage in various types of fishing activities and both night and 

daytime fishing. Most fishermen groups are formed by a team of fishermen focused on a trusted 

and highly knowledgeable captain who creates (recruit fishermen) the fishing crew by 

considering the required expertise depending on fishing gear to be used and the target fish 

species. The boat captain also manages fishing activities and schedules including setting all 

operational rules of the fishing crew and enforcing them daily. The groups range from small (5 

to 15 fishermen), medium (16 to 29 fishermen) and large fishing crews (30 to 50+ fishermen). 

These fishermen groups engage with large and small pelagic fish such as anchovy or sardine 

in night and daytime fishing. The main nets used are purse/ring nets which may be up to two 

hundred meters long and 10 metres deep. Other fishing gear used by these fishing groups 

includes surround nets, shark nets, long lines, and various types of fish traps such as fence traps 

and basket traps. In the Mafia archipelago, anchovies are fished using large ring nets which 

requires at least two fishermen groups working together. Night ring net fishing, which uses 

lights for luring anchovies or sardines, is an example of group fishing that requires many fishers 

and may involve up to three fishing boats working together. It pays well in terms of catch size 

and revenue thus attracting a majority of young men. The catch weight in good seasons can be 

as much as ten tonnes per boat per fishing trip.  To be able to manage such volumes of catch 

more than three small boats called Ngwanda must work together to support one big boat. The 

ngwanda provides the lighting that attracts large shoals of small pelagic fish especially 
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sardines/anchovies (the main targeted species) and the larger boat (with big team of fishers and 

divers) sets the net by surrounding the shoal area. The catch is then divided proportionally 

among the boats.    

 

Photo 3: Fishing boats at Kilindoni fish landing site/ auction market (Mwaloni). They include 

medium sized boats and small boats (Ngwanda), small shunting canoes (Vidingi), and fibre 

glass boats for fish catch transportation to Nyamisati and Kisiju ports.  

Source: Author 

  

 

As I will explore in more detail in Chapter Four, the boat captain is the most knowledgeable 

person when it comes to fishing activities, prediction, and decision-making based on marine 

weather conditions.  

Fisherwomen groups: comprise of a fishing crew of women fishers only with a maximum of 

two males, the fishing vessel captain, and his assistant. Most of these women fisher groups are 

on Jibondo Island. Their main activity involves catching octopus from the coral rocks 

especially during low tide of the spring tides. The groups of fisherwomen range from 20 to 50+ 



103 

 

people depending on the size of boat. A type of fishing, which is mostly concentrated along the 

western seaboard of the island, in which women and or young girls or sometimes men/young 

boys engage in inshore catching or collection of octopus and or edible mollusks or bivalves 

from exposed coral rocks flats or ocean floor especially during low tide and intertidal waters, 

is known as Kuchokoa or uchokoaji and the fishers doing it as wachokoaji. The size of fisher 

groups and the nature of operations depend much on type of fishing nets and target fish.  The 

model of operations in terms of division of tasks and sharing of revenue and cost of operation 

between men only and women only boats are slightly different. The majority of women in some 

fishing villages, particularly in Kilindoni and Tumbuju, are heavily involved in anchovy 

processing and fish selling. Some of them have relatively good capital which has allowed them 

to venture into the industry as fish buyers and exporters as well as middle women supplying 

fish to fish trading companies or processing factory TANPESCA. A more detailed exploration 

along this line is presented in the fish market analysis section later in this chapter.   

 

 

 

 

3.4.2 Of the target fish species  

Based on target fisheries, the most common type of fishing on Mafia Island are lobster- octopus 

fishing, anchovies/sardines fishing, and mollusc collection.  

Octopus/lobster fishing. Octopus and lobster fishing (uchokoaji as known in Mafia) is an 

activity conducted by both men and women. In some fishing villages such Jibondo, uchokoaji 

especially for octopus, used to be women’s work. It is normally conducted in inter-tidal zones 

(areas between high and low tidemarks) and on the mud and sand flats. These are considered 
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to be women’s fishing grounds. However, current accounts of fishers on Mafia indicates that 

due to various factors, including changes in fisheries management and regulation frameworks 

in the last several years, there have been restrictions on certain fishing practices, while others 

being banned altogether. For example, the collection of some species with good market prices 

such as marine cucumbers which used to be one of the quick-paying activities for women is 

currently banned. This resulted in a constriction of women’s livelihoods derived from direct 

participation in fishing of these high-value species. For example, the decline in fish catches 

following the establishment of the Marine Park in late 1990s was a result of strict restriction of 

fishing within the park areas (MIMP, 2011).  Many fishermen coped with the changes by 

switching to sub-tidal free-diving fishing in which octopus, prawns and lobsters became the 

main target species; an activity that was formerly the work of women. Although there are no 

specific studies related to changes in fishing practices and gender issues, the information 

provided by my interlocutors echoes previous studies (Jiddawi and Ohman, 2002; Shao et al., 

2003) that have shown how for decades, coastal women have engaged in inshore fishing of 

shellfish and mollusks collection.  Similarly, the rapid growth of the tourism industry on Mafia 

has seen increased numbers of tourist hotels and accommodation facilities thus attracting high 

demand for up-market species such as octopus, lobsters, and prawns. Local elder fishermen 

explains that some similar fish species such as tiny coral shrimps (udufi/uduvi) were not even 

fished on Mafia Island and others like octopus and lobsters were fished but not locally 

consumed. It was not until the early 1990s that these species gained high gastronomic status 

among locals and other areas in the country because of high interaction with tourists. This 

resulted not only in a high influx of migrant lobster and octopus’ fishermen, particularly from 

Zanzibar (wapemba), but also it has contributed to a great number of men venturing into what 

was once regarded as women’s work with modern equipment and techniques such as modern 

diving gear.  
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As a coping mechanism, women from Jibondo and Bwejuu islands started to change fishing 

strategies including developing offshore octopus fishing around exposed coral reef flats or sand 

rock flats, sand dunes/banks or coral reef flats. This is being facilitated by the fact that women 

now have access to fishing boats and fishing gears, and the high economic value of octopus 

continues to increase because of the growing tourism and hotel industry. However, along with 

such changes some women on Chole, Juani and Jibondo islands who used to depend on octopus 

fishing in inter-tidal zones have replaced it with seaweed farming. It is estimated that women 

fishers on the aforementioned islands account for more than 90 percent of seaweed production 

as their primary livelihood strategy and octopus fishing as their secondary activity. These 

results agree with the findings by MIMP study (2011) which found that about 60 percent of the 

octopus and lobster catch on the market is harvested by men. Men’s involvement in octopus 

fishing in Jibondo has increased competition for octopus fishing grounds resulting in mild 

conflicts between men and women octopus fishers. For example, on Jibondo island, women 

said that they have reported several times to the village government leaders complaining about 

men who tend to refuse them to board on octopus fishing boats claiming that women would be 

burden in case of an emergency at sea. This was also confirmed by one village hamlet leader 

who said that they had decided that all octopus-fishing boats should include a certain number 

of women on board.  Men are considered a threat to women because of their physical strength 

and access to improved fishing technology and vessels such as use of motorboats and fishing 

gears.  

 

Anchovy/sardine fishing. Along the coast of Tanzania, Mafia Island is considered the leading 

fishing ground for anchovies or sardines which are locally known as “Dagaa mchele” or simply 

“Dagaa”. This fishing is mostly concentrated in the Mafia –Rufiji seascape in which nutrient-

rich sediments discharge from the Rufiji River delta creates muddy bottoms which support 
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small pelagic fish spawning and feeding with high abundance of anchovies and sardines. 

Sardines and anchovies are significant fish species of great importance to the social and 

economic development of communities on Mafia, contributing greatly to food security, 

household income, and livelihoods. This is because there has been steady increase in the 

demand for dried Dagaa from both domestic and foreign markets particularly Dar es Salaam 

and DR Congo respectively. As stated above, anchovy/sardines fishing is an important 

component of the fishing industry in Mafia as it employs a great number of people, particularly 

in the post-catch processing sector.  It contributes significantly to district revenues through 

collection of taxes and tariffs.  Most key workers in this industry are both men and women each 

being involved at a different stage in the value chain as presented in Figure 5.  

Anchovy fishing in Mafia is dominated by migrant fishers and processors and is considered a 

type of fishery that suits well-off individuals. It is a form of night fishing conducted during 

moonless night spring tides, locally called Bamvua la kiza. It can also be conducted during 

neap tides on the moonless nights providing approximately 16-20 nights of fishing. As explored 

further in this chapter, fishing in Mafia is seasonal, based on monsoon winds, of which the 

south-easterly monsoon wind season is the most conducive for sardine/anchovy fishing in 

Mafia. This season spans from late March (at least from 20th day) to late October or early 

November, depending on the onset of the north-easterly monsoon wind. Anchovy fishing 

involves the use of ring nets and rarely purse seine (illegal but still used) operated from large 

outboard-engine boats (up to 12 and above metres long) and small lighting boats (Ngwanda). 

Ngwanda are especially designed to provide artificial light from kerosene pressure or solar 

lamps attached to a float and are aimed at attracting large shoals of anchovy or sardine during 

the night before they can be netted in ring nets operated from the big boats. In most cases 

anchovy and sardines fishing is conducted with a crew of fishermen ranging from 20 to above 

50 people. In a good day, one fishing trip can reap up to 300 plastic buckets of anchovy/sardines 

per night. One full bucket of these small pelagic is equivalent to 20 kg and is sold at between 
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5.90 GBP and 7.93 GBP when fresh and 9.60 GBP to 10.91GBP when sun-dried. On reaching 

the landing sites, anchovy catches are sold principally by auction, though sometimes on 

arranged deals with buyers.  

The most active anchovy fishing villages, or rather, anchovy receiving locations on Mafia 

Island are Kilindoni and Tumbuju. The catch is sold for cash, and the money is divided among 

the crew members immediately on site after deducting operational costs calculated based on 

recorded accounts of the amount of money used before, during, and after the fishing trip prior 

to landing. 5 percent of the money is normally for the boat captain and another 5 percent will 

be divided amongst experienced divers whose work involves setting the nets to encircle schools 

of anchovy with weights to keep it hanging down. This work is considered high risk due to 

possible attacks by predator fish such as sharks that feed on small pelagic fish.   3 percent goes 

to the District Council as a levy, and the balance after such deductions is divided equally 

between the fishers. Since most of these fishers are migrants without permanent residence or 

daily family responsibilities on the island, in some cases, the money is accumulated over the 

whole moonless spring and neap tides and divided in the aforementioned order at the end of 

the monthly fishing season based on the lunar cycle. 

 As presented in figure 5, after the anchovy/sardine catches have been landed at the auction 

market, it meets a long chain of individuals who derive their daily living and livelihoods from 

the post catch anchovy processing subsector. These people depend on the anchovy processing 

industry as their only or major source of livelihood in different ways. They range from buyers 

(mostly middlemen/women), carriers (men and women), cookers/boilers (mostly women), 

driers (mostly women), packers and transporters. There are also suppliers of equipment and 

materials needed for processing including salt, tarpaulins, and firewood used for boiling. The 

carriers, mostly women and some men, transfer the catch from the fishing boats to the drying 
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area using plastic basins or buckets carried on their heads and or small flat-bottomed canoes 

(dinghies) or Vidingi as they are known on Mafia.  

As indicated by previous studies such as Mayala (2016), Dagaa fishing on Mafia is a strong 

component of the entire fishing industry contributing greatly to the district’s revenue and 

peoples’ livelihoods. Because of its commercial orientation, Dagaa fishing on Mafia as 

elsewhere in Tanzania requires a relatively high startup capital estimated at 13,222.50 GBP, 

which most local fishers cannot afford. Because of its laborious nature in setting and hauling 

ring nets of up to 150 meters long and 15 meters deep, Dagaa fishery in Mafia is dominated 

by relatively young male immigrant fishers. The majority of Dagaa fishing boats and gears 

come from Zanzibar and the fishers are recruited from Mafia. 

 

Figure 5: Key players in the post-catch anchovy/sardine processing sector in Mafia.  

Source: Author 

 

Clotilde and Christophe (2015) in their study, Small Marine Pelagic Fishery in the United 

Republic of Tanzania, found that small pelagic (Dagaa) fishers were the most migrating fishers 
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of all. On Mafia the number of migrant anchovy vessels (Wavuvi wa Dago) increased from 19 

in 2015 to 67 in 2020 at Kilindoni village alone, and over 80 percent of crew members on these 

vessels are non-residents including the Maasai and Sukuma young boys from Arusha and the 

lake-zone regions (of Mwanza, Shinyanga and Mara) respectively (Interviews with Kilindoni 

BMU, 2020). The involvement of the Maasai from northern Tanzania in anchovy fishing is 

considered by the local fishers a sign of major recent changes in the fishery sector, and that 

fishing is no longer exclusive to coastal populations. Migrant women form the majority of post-

catch handlers who were reported to have come from different places of mainland Tanzania. 

For example, in Tumbuju alone, of the more than 300 women dagaa carriers’, at least 80 

percent are young and middle-aged women who move in seasonally from different areas 

outside Mafia. Dagaa fishing-boat owners from Zanzibar, locally known as Wapemba, form 

the most powerful group among the fishing community on the island and hold important 

decision-making positions in the community especially in BMUs and in religion as well. They 

have acquired permanent residence in Mafia and have intermarried with locals. According to 

local elder fishers, their greater social and economic power allows them to manoeuver and 

influence decision-making processes pertaining to fisheries management. Their network 

ensures their influence from the local level to district and national level governments, making 

it harder for the local peoples’ voices in the fishery management regime to be heard. These 

results echo Legros and Luomba (2011) as well as Haule (2015) who found that the high influx 

of fishermen from outside Mafia archipelago for sardine/anchovy fishing has resulted in 

conflicts within villages on the island and threatened fish sustainability especially that of the 

small pelagic fishes.   

3.4.3 Levels of technology 

The level of technology used in fishing, especially boats and fishing gear, divides fishing 

activities into traditional fishing and the semi-commercial fishing. The former involves mostly 

aged fishers who use artisanal fishing vessels or gear while the latter involves more modern 
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approaches to fishing such as use of boats fitted with outboard or inboard engines, use modern 

fishing equipment and gear such as ring nets, Global Positioning System (GPS) devices, 

generators, and refrigerators.  

In most cases, fishers in the semi-commercial category are organized in groups of up to 50+ 

people and involve several boats working together. The boats tend to be owned by individuals 

who might themselves be fishermen or work at another activity along the fishery industry chain 

such as fish trading. According to fishers, most of the boat owners are immigrants from Pemba 

and other parts of coastal Tanzania. A few long-term government workers also own some of 

these fishing vessels. Figure 6 presents the two main fishing approaches and associated fishing 

gear and equipment as used on Mafia. These approaches include semi-commercial fishing in 

which modern gear and equipment are used, and the traditional approach that employs most of 

the traditional gear and equipment. In the semi-commercial fishing, fishers are organised in 

groups and may include men-only groups, women-only groups or a mixture of both men and 

women as with the octopus fishing on Jibondo island. As presented in the figure, those who 

use traditional gear are mostly individual or do it a small group of people not more than three 

fishers, and although they target high value fish species such as lobsters and octopus, they 

normally have a very small catch and do not embark into deep waters. Modern equipment users 

(mostly migrant fishers) on other hand, target high-value fish species but those that can be 

fished in large quantities such as sardines/anchovies, and pelagic fish.  
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Figure 6: Different fishing approaches on Mafia archipelago 

 Source: Author 

Traditional fishing in the Mafia archipelago is an old, historical, mostly non-mechanized set of 

practices concentrated in inshore shallow waters. It is a type of fishing that employs the use of 

simple hand-woven fishing gear such as trap fishing or hooks and line related fishing mostly 

used in depths lower than 20 metres. In terms of fishing vessels, traditional vessels are in most 

cases non-mechanized and locally hand-made using skilled artisanal carpenters available 

across the island particularly on Jibondo. The vessels used in traditional fishing include (local 

Swahili names in brackets) outrigger canoes (Ngalawa or Dau), paddling canoes (Mitumbwi), 

Dhows (Mashua), small engine boats (Ngwanda) and small box-like canoes locally called 

Vidingi. While most of the aforementioned vessels are used for fishing, Vidingi are used for 

transporting fishers, cargo, and or fish catches, particularly anchovies/sardines, between the 

fishing boats mooring area and onshore fish auctioning platform or processing facilities. The 

traditional fishing is very common among aged fishers.  Although it is a low yield type of 
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fishing, it is considered by many fishers across the archipelago as the most sustainable fishing 

practice. The most common gear used by traditional fishers include fence traps (Wando), 

handlines (mshipi), cage/box traps (Madema for larger ones and Towe for small ones), spear 

(Utapo) headed by sharp iron rod (Mchinji). This type of fishing is typical in shallow waters 

and the gears are of different sizes depending on depth and target fish. Some of the most 

common fish species trapped using the traps include sting rays/whip rays, octopus, rabbit fish, 

various emperors (e.g., sky emperors, thumbprint emperor, black dotted emperors), spotted 

coral groupers, marbled/sea grass parrotfish and blue-barred parrotfish, green/red snapper, 

sleek unicorn fish, barracuda, cuttlefish, and a variety of halfbeaks. Most of these species are 

easy to catch and found in relatively shallow waters.  

The rapid increase in the number of modern fishing gear and fishing boats associated with 

migrant fishers from all over coastal Tanzania, and as far as Kenya and Mozambique, has 

outcompeted traditional fishers. Most of their fishing grounds are now fished by these powerful 

groups of young energetic fishers who use mostly ring nets. According to fishers in Dongo 

village, where most of the traditional fishers are still prevalent, seine and ring net fishing is the 

major challenge to traditional fishing livelihoods. The majority of the aged fishers on Jibondo 

and Tumbuju are also of the same opinion that ring net fishing typical of large fishing boats is 

unsustainable because they tend to be set in such a way that it touches the ocean bottom and in 

the process of hauling in, they end up dragging off everything along the path both living and 

non-living things hence destroying fish breeding and sheltering areas.  

The coming of new fishing methods to Mafia, especially among young immigrant fishers, has 

contributed to some extent in abandonment of sustainable traditional fishing methods believed 

to be less yielding and time consuming. In what appears to be simply a lack of proper 

knowledge among many young fishers on how to use some gear appropriate for certain fishing 

grounds and target fish, elder fishers at the Mfuruni fish landing site in Dongo village believe 
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that the decline of traditional fishing, such as box traps (madema), has resulted from increased 

use of ring nets as shown in the following conversation extract translated from a focus group 

discussion conducted in Swahili with elders at Mfuruni in Dongo village.  

Elder 1:  

... what I have learned recently is that…if you go around our island…in all fishing 

villages such as Bweni, Tumbuju, Jibondo, Kanga, etc…despite having different 

challenges but one thing is common…traditional fishing is being thrown away and 

disregarded even by authorities…let me tell you a story… ”one day I was passing 

nearby the fisheries office building in Kilindoni and saw a notification that required all 

fishers to report at the fisheries office … I decided to go in and met a young man 

standing outside the office …I asked him…I saw a notification summoning all fishers 

here… so here I am. The officer asked me…what kind of a fisherman are you? I 

replied…a traditional fisher. Ooh no… we are very sorry… not traditional fishers…we 

want those who use boats…the officer apologized and said…  

All other elders:  

Aaaaah…  

Elder 1:  

Yes…I was really surprised… and asked the officer…so you mean whoever uses box 

traps, fence traps or lines on canoes or dhows are not fishers? Can you go and change 

the notification please! The officer said…” Yes, we are very sorry, it’s our mistake… 

and then he went on to change the notification immediately...”   

Elder 2:  

Allaaah! What a shame…they even don’t know what fishing is…in fact fishing is a 

multi-skilled activity… 

Elder 3:  
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 …These days many young people call themselves fishers…to me… there’s no such a 

thing as a fisher in his 20s … a real fisherman is at least 35 or in his 40s… and becomes 

an experienced fisher in his 50 or 60s…  

Elder2:  

…exactly…a fisher in his 20s doesn’t know anything… I remember in the 1980s when 

I arrived here in my 30s from Rufiji Delta, I met the late Mzee Mdudu, who was a guru 

in box trapping (uvuvi wa madema) if you remember him…  

Elder 1:   

…I know him very well; he was my in-law… 

Elder 2: 

…of course I knew the method very well from my experience of using it in Rufiji, but 

the first time I tried here it  didn’t work well…and decided to ask Mzee Mdudu, he told 

me…” Stupid boy, all you know is inserting box trap (dema) down onto the ocean 

floor… all fishes have their ways of life and specific areas where they live and forage… 

you need to know all of that… you cannot for example set dema in the coral reefs to 

trap emperors… even though that is their ideal living place… because they normally 

suspect anything unusual around their living area and as such, never get out of the coral 

caves easily during the day…but if you set the same dema in an open sea grass over 

small stones area … you will likely get many emperors because during the night they 

forage in these grasses…”  

Elder1:  

...he was very right… and if you are targeting parrot fish…these are idiots… the best 

place to set your dema is over the coral reefs because parrot fish tend to consider these 

traps as their living homes … 

Elder 3:  
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…so, you see, young fishers because of their lack of these skills … will tell you that 

box traps are useless and would prefer ring nets and the likes which are destructive and 

unsustainable... 

The issues of traditional fishing practices, reflected in the above conversations point to three 

important issues: increasing commercial fishing, fisheries resources governance, and 

technological change. During fieldwork on Mafia, it was observed that in areas where the 

majority of high-value fish species are found such as sardine/anchovies, there were high 

numbers of big and powerful engine boats and the modern gear. For example, data collected 

by the Kilindoni BMU office for three months between January and April 2020, showed the 

number of ring net boats registered for night and daytime fishing had reached 67 boats 

compared to only 19 traditional vessels such as canoes and dhows who normally use gill nets 

and lines. This increase in the number of engine boats has attracted up to 1056 fishers in 

Kilindoni alone. It was also noted by BMU leaders at Kilindoni that of all the engine boats 

registered, a large number of them were large in size between 18-30 meters long enough to 

carry fish catch load of up to 4 tones and accommodate between 27-51 crew members mostly 

youth because sardine/anchovy fishing is labour-intensive. The second aspect relates to the 

long-term impact of increased commercialization of fishing in the absence of effective 

governance, that is illegal, unreported, and unregulated practices.  As indicated in the elders’ 

conversation above, traditional fishers, especially elders and the poorest, find themselves under 

pressure from increased competition for fishing grounds especially those that are shallow but 

rich in the most targeted sardine/anchovy. Because of low income associated with traditional 

fishing, which was mostly subsistence with little income, most young traditional fishers have 

been tempted to shift into commercial fishing either through modifications of their fishing 

vessels and gear (including fitting boat engines) or seeking employment on the larger boats.  

Elders on the other hand, remain stuck with traditional practices in the near shore zone due to 

their age and limited energy to embark on labour- intensive fishing. The once treasured and 
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sustainable traditional fishing skills are now being disregarded and forgotten by the younger 

generation. This points to the third issue of technological change and globalization. Increasing 

globalization and technological change have made youth reluctant to follow traditional 

practices. Inculcated by influence from western-driven cultures that dominates their thinking 

and imagination, youth are bombarded by technology fantasies that draws them away from 

indigenous ways of thinking and limits the chances and ability of elders to pass on LIKS to 

younger generations (Emery and Patten,1997). As further explored in Chapter Six, youth have 

access to information and are more exposed to new ideas and practices than elders.  This is 

partly the reason why most youth find themselves at the crossroad of traditional and scientific 

knowledge systems. What is perceived as sustainable fishing practice in the eyes of fishers’ 

traditional knowledge systems, may be perceived as inefficient practices under modern fishing 

practices mostly favoured by youth.  These findings point to a situation identified by previous 

studies on Mafia such as that by Moshy et al., (2016) and elsewhere (Warren and Steenbergen, 

2021) which shows that ring nets are still a characteristic of illegal commercial fishing. How 

ring nets and related fishing methods impact on the livelihoods of traditional fishers is explored 

in detail in the section that follow. Similarly, Bucol (2016) in his study of diminished traditional 

fishing practices on Siquijor island in the central Philippines found that local fishers’ 

knowledge of fish behaviours was a key aspect that determined the design of fishing traps and 

fishing practices, however, these techniques were slowly being modified or replaced by more 

destructive gear or methods in favour of modern practices.   The failure of regulatory regimes 

to control overfishing as suggested by Warren and Steenbergen (2021), and to a biased 

perception by fisheries scientists towards artisanal fishing as noted by elders in the above quote, 

implies that market-driven resource use is at the centre of fisheries resources management 

thinking and not necessarily the desire to achieve sustainable resource utilization practices.  
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3.5 Fishing Vessels  

Fishing vessels (boats, canoes, and dhows) prevalent across the island can be categorized into 

mechanized (motorized) and non-mechanized (motorized) vessels (see Photo 4). Mechanized 

vessels include various types of boats that use an outboard engine or inboard engine. The 

majority of these boats are locally made by very skilful traditional carpenters who use hand-

forged nails or screws outsourced from around the island as well as from Rufiji, Kilwa and Dar 

es Salaam. Other materials used for construction of boats include (local Swahili names in 

brackets) planks (Mbao), logs (magogo), wooden shaft (Mataluma). While most of the planks 

are ordered from around Rufiji Delta and Lindi, logs for making wood vault beams are found 

locally as well as from Pwani region. Depending on how, and for what, the motorized boat is 

to be used during fishing, four categories can be derived: net-setting boats, lighting boats 

(Ngwanda), trading boats, and fish transport boats. 

Net/trap setting boats (Boti za kutegea mitego/nyavu) are relatively large and are used for night 

and daytime ringnet fishing particularly for large and small pelagic fish, and general gillnets 

such as shark nets (Jarife and Nyavu za kupweleza) for relatively large fish. The medium size 

boats range from 11 to 17 metres long and use engines of different horsepower ranging from 

40hp to 80hp. Some boats use two engines of the same or different power capacity at the same 

time. The most common combination is 40:60hp, 40:40hp or 60:80hp. These fishing boats 

accommodate between 27 and 50+ fishers. 

Lighting boats (Ngwanda) are normally less than 12 metres in length and use engines (mostly 

a single engine per boat) of less than 40hp. These boats, although they can be used for a variety 

of fishing activities and form majority of fishing boats across the island, are mainly used as 

night lighting boats especially in Kilindoni and Tumbuju where anchovy fishing is dominant 

as a night-time fishing activity. The main function is to provide lighting to attract large schools 

of fish before the net trap is set by larger boat. This is so because the nets used for this type of 
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fishing, the ring nets or surround nets, are very large and may cover the equivalent of several 

football grounds in extent (as was estimated by one fisherman in Kilindoni).  Ngwanda are 

fitted with several generator or solar powered large light bulbs or kerosene pressure lanterns. 

The Ngwanda boats are also of different sizes and can accommodate between 8 and 20 fishers.  

There are larger boats with inboard motors locally called tukutuku, the name imitating the 

sound produced by the engines. They are mostly used as fish-trade boats as they are fitted with 

fish-freezing facilities, generators for electricity and lighting, and enough space for sleeping. 

These boats are also used for long offshore fishing trips that take up to a week in the deep 

ocean. These larger boats are rarely headquartered in Mafia.  They are common in Dar es 

Salaam where they sail to fishing grounds around Mafia, Kilwa and the Zanzibar Channels 

catching for the Dar es Salaam market. Most of the inboard engines used are taken from large 

trucks as they are considered durable and suitable for the large-planked boats with heavy-

weight load capacities.  

Most fish transport boats include double or single engine fibre glass speed boats that move the 

fish catch between Kilindoni and Nyamisati or Kisiju where fish are then stored in cold storage 

facilities. There are also speed boats that carry fish catches from the port at Kilindoni directly 

to ferry port in Dar es Salaam, or via Nyororo Islet, the largest fish trading camp (locally known 

as dago) on Mafia. It hosts up to 500 fishing boats per day, and there are about more than 1000 

fishermen (and some 20 cooked-food retailing women) temporarily staying on the island.   

   

Small Cargo dhow Fishing dhows  Fishing Canoe (Mtumbwi) 
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Tourist dhow Large cargo dhows Passenger boat 

Photos 4: Different types of vessels in Mafia Island 

Source: Author 

 

Non-mechanized fishing vessels in Mafia comprise those that use sails or oars for propulsion 

instead of motors. They include, outrigger canoes (Ngalawa), dugout canoes (Mitumbi), Dhows 

(Mashua or Jahazi if they are large and exclusively used for cargo) and small box canoes 

(Vidingi). A planked construction canoe locally called Dau is a dhow-like vessel, smaller than 

a boat but larger than a dugout canoe usually made of not more than ten timbers. All these 

vessels are traditional and locally made by skilful carpenters working in all major fishing 

villages and landing sites across Mafia. However, the most common places to find boat builders 

are on the islands of Jibondo, Bwejuu, Chole and Juani. They build these vessels using wooden 

materials (planks) or logs from the Rufiji delta and handmade nails from around and outside 

the island.  The craftsmen form an important component of the fishing industry and livelihoods 

of the island’s economy.   For example, at Kilindoni alone, there are more than 30 craftsmen 

for non-motorized vessels and several others for motorized boat maintenance. Most non- 

mechanized vessels are used by traditional fishers: headliners, box traps and free divers.   

3.6 Fishing gear  

There are many types of fishing gear used in the Mafia archipelago (Table 2), some of them 

traditional while others are non-traditional.  Mafia fishers consider themselves as divided into 
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two broad categories in terms of fishing methods: the traditional fishers who use locally made 

fishing gear such as lines and hooks (Mishipi) (hand lines, trolling and long lines), fixed and 

mobile traps (wando / madema), spears (utapo), spearguns (mdeke or mideke), and free diving. 

Some fishing nets, such as beach seines, are prohibited by the Fisheries Act of 2003; however, 

they are still used in some fishing grounds that are too remote to be reached by the patrol boats 

of fisheries management authorities. Similarly, drag-net fishing is still used in some prohibited 

fishing grounds.  

Ring nets supported by fish-attracting lights are the most productive fishing activity allowed 

for small pelagic fish in deep waters. There are two types of ring nets used in Mafia: the night 

ring nets with a mesh size of 0.25 inch used for anchovy night fishing and the daytime ring nets 

with a 2-inch mesh size used for fishing all other types of pelagic fish and some demersal? 

species. Compared with other methods, ring net fishing employs a large number of people in 

the post-catch processing phase, especially women, as described later in this chapter. Other 

methods, such as hand lines and other nets involve the majority of fishers, when compared 

across the island. Ring nets methods are concentrated on the western seaboard of the island 

where the majority of anchovy fishing is conducted. Around 67 ring net boats are based in 

Kilindoni village alone. Other ring net fishing villages are Dongo, Tumbuju in Chunguruma, 

Kanga, and Baleni. This fishing gear is also used during daytime along with other nets targeting 

pelagic fish such as jacks and mackerel. 

Small mesh (50 to 100mm), and large mesh (150 to 200mm) and shark or gill nets are also 

common in Mafia especially in Jibondo, Juani and Tumbuju. They consist of both sea floor 

(bottom) gill nets mainly used in shallow waters and estuaries along the western seaboard 

villages and surface (floating) gill nets used around coral reefs are used mostly along the eastern 

seaboard of the archipelago particularly on the island villages of Jibondo, Juani and Chole and 

further in offshore waters.  
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Another very common type of gear is the line and hooks which include hand-line fishing, 

trolling lines, surface and bottom long lines mainly used from canoes, particularly dugout 

canoes and outrigger canoes in areas with coral reef and mangrove waters.  

The various types of nets which include seine nets or pull nets locally known as Nyavu za 

kupwereza or Nyavu za kutanda. The main fish species targeted with these include rabbit fish, 

red snapper, and parrotfish, mostly found in low coral reef areas.  

Fish traps include box or basket traps (Madema), made of palm leaves or bamboo and those 

made of metal wires (madema ya chuma) (which are relatively few in Mafia). There are large 

and small madema varying in shapes and use depending on the fishing grounds and the targeted 

fish. But mostly madema are set in deep water, on the sea floor, and target demersal fish. Before 

setting, the traps are weighted with rocks or heavy metal materials to avoid them from drifting 

in the tides. After setting, madema are left for some hours or a day before fishers can harvest 

the trapped fish.  To attract fish into the trap, bait such as fish off-cuts, squid, and sea grasses 

with a rock, that would normally resemble the normal fish sheltering areas, are used. The baits 

vary according to target fish and nature of the ocean floor of the fishing grounds that is whether 

it is coral rocks/reefs, sandy, or with sea grasses. Similar versions of these traps have been 

reported elsewhere, for example Bucol (2016) found that fishers on Siquijor Island, in the 

central Philippines, used basket traps locally called ‘bobo’ and ‘panak’ that are set in seagrass-

algal beds to capture smaller species of parrotfish by using green filamentous algae as bait;  

either allowing the algae to grow on the trap enough to colonize it to make it look like a natural 

habitat or by attaching to it the young seagrass leaves.  

Fence traps (Wando) are another type of traditional traps used in Mafia Island. Wando are made 

from palm leaf middle ribs, bamboo or small sticks fitted together using coconut plant leaves 

and other plant-based ropes (Photo 5). Most of these traps are made by local retired fishermen 

who have the knowledge of fishing grounds and marine weather conditions that may require 
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specified designs and materials. Women are also involved in the activity by supplying the 

necessary materials, especially the coconut-based materials which are collected from distant 

farms. In Mafia, Wando are used in shallow waters of less than 5 meters depth and such fishing 

grounds can be reached by foot and sometimes via traditional fishing vessels such as canoes.  

The use of sticks and spears (vijiti na mishale/mkuki) is another traditional method of fishing. 

This is very common among those who cannot afford fishing vessels and gear. The majority of 

women also use a similar kind of gear known locally as Utapo.  It consists of a metal arrowhead, 

or a sharp tipped iron rod fitted to the end of a stick used for spearing fish. The length of the 

Utapo and materials used depend on type of fish targeted. For example, women fish for octopus 

mainly by using Utapo. In other areas especially in exposed coral reefs across intertidal zones 

during low tides, a stick alone is used to collect octopus. Although this method is illegal for 

other fish species such as large pelagic and demersal fisheries, it is still used surreptitiously by 

locals especially in areas outside the marine park.  

The making of traditional traps such as the wando, madema, utapo and various hand-woven 

nets like gillnets (Jarife) together with the fishing vessels such as canoes (mitumbwi) and 

dhows (mashua), reflect the complex local knowledge that fishers have about the ocean, the 

biophysical characteristics and behaviours of prey fish, and the weather and climatic 

conditions. The fact that fishers do not design and make traps, or embark on fishing trips 

without knowledge, is noteworthy. During interviews with retired fishermen who earn their 

livelihoods by making these traps at Mfuruni in Dongo village, it was explained that designing 

and making these traps requires the knowledge of the type and conditions of materials and that 

each trap is specifically designed to catch certain type of prey fish. Since each type of fish live 

in different habitat characteristics, these traps are designed specifically to be used in certain 

fishing grounds. The theoretical argument that trap-making reflects the knowledge that the 

maker has about the prey and the environment it resides in, has been widely discussed by 
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anthropologists. For example, Gell (1996) in his essay about traps as artworks and artworks as 

traps argues that trap making is a ‘concept art’, as traps may not be at all enticing, but bears the 

makers concept of it and of the prey represented in the light of a system of ideas within the 

tradition of hunting.  Gell writes that: 

“It is the hunter who knows the victim’s habitual responses and is able to subvert them. 

But once the trap is in being, the hunter’s skill and knowledge are truly located in the 

trap, in objectified form, otherwise the trap would not work. This objective knowledge 

would survive even the death of the hunter himself. It would also be (partially) 

’readable’ to others who had only the trap, and not the animal lore that was reflected in 

its design. From the form of the trap, the dispositions of the intended victim could be 

deduced. In this sense, traps can be regarded as texts on animal behaviour. The trap is 

therefore both a model of its creator, the hunter, and a model of its victim, the prey 

animal. But more than this, the trap embodies a scenario, which is the dramatic nexus 

that binds these two protagonists together, and which aligns them in time and space.” 

(Gell, 1996: 27) 

The theoretical argument that Alfred Gell presents, that a trap embodies a scenario of hunting 

in time and space, echoes the arguments made by the elders at Mfuruni in Dongo village 

concerning fish traps, who reiterated that even the harvesting by women of various edible 

mollusks, such as bivalves, and other marine macroinvertebrates, requires some degree of this 

knowledge.  For example, kuchokoa, which entails catching fish or molluscs that hide in holes 

and crevices in the rocks with sticks or just bare hands, is a dangerous endeavour.  For safety 

purposes and to ensure a good catch, the fisher thus requires taking precautions, that is to have 

knowledge of the fishing grounds, the target species themselves, what is expected in the event 

of catching it, and how best to do it. In fact, during my fieldwork in Jibondo island, some fishers 

showed me their fingers half chopped off and other injury scars that they sustained from 

dangerous fish such as eels during octopus hunting in rocks. Bucol (2016) found that fishers of 

Siquijor Island possessed rich and diverse local knowledge of fish behaviour and marine 
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habitats and their traditional fishing techniques and gear were designed as such, considering 

both the dynamics of the ocean such as daily rhythm of tides and fish behaviour.   

Modern nets common on Mafia include ring nets (Mtando) of different sizes, shark nets 

(Jarife), seine and surround nets (nyavu za kuvuta/kuzungusha), and gillnets (Nyuvu za 

kupweleza). According to the Mafia District fisheries department, these nets account for more 

than 80 percent of the daily fish catch. Older fishermen indicated that these nets have, however, 

undergone periodic changes adhering to the dynamics of marine conservation policies, 

management strategies, and market forces. Most of these changes have been more fundamental 

after the establishment of MIMP in 1995. Elders spoke of how, before the MIMP, traditional 

fishing gear mostly were dominant and fishing activities were largely for subsistence. 

However, in the 1970s and 1980s the productivity of the fishing grounds around Mafia became 

widely known along the coast of Tanzania. This resulted in increased immigration of fishers 

from other places, especially Zanzibar, who brought new methods of fishing and techniques 

including new equipment. The market for fish was also a factor and, slowly, commercial fishing 

companies started to establish their base on Mafia and, by the mid-1990s, octopus and prawn 

processing plants had been established. This increased demand for fish resulted in widespread 

illegal fishing, particularly dynamite fishing. The establishment of the MIMP partly resulted 

from the need to fight such illegal fishing. As also noted by MIMP (2011) and Moshy (2016), 

after the establishment the MIMP 1995 most of the traditional equipment lost its prominence 

and became less popular as fishing was slowly moving from subsistence to semi-commercial 

in aim. The arrival of fish processing companies such as TANPESCA Ltd increased the move 

to commercialization. The increased demand for small pelagic fish, such as anchovies and 

sardines, also contributed significantly to the introduction of modern gear and equipment such 

as GPS devices and refrigeration facilities for the storage of the catch. Today motorized vessels 

that capitalize on the use of ring nets for anchovies and pelagic fish are widespread. 
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Photo 5: Retired Elder fishermen sewing a Wando trap and repairing torn out gillnets (Jarife). 

This is a form of livelihood for most retired fishers (women and men).  

Source: Author 

 

Photo  6: Bamboo Madema ready to be set in an inshore inter-tidal flat near Jibondo  

Source: Author
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Table 2: Different types of fishing gear used in Mafia Island 

Type of gear Subcategories  Local name used in 

Mafia  

Description/Notes  Legal status  

Seine nets  
 

Drag nets.   
(Any seine net can be 
used as a drag net) 
 

Nyavu za kigumia/ ya 
kutega 
 

Although this method is illegal, it is still in use. The 50-100 m or 
more long nets are set by boats (up to two fishing boats) and assisted 
by divers (Mabaharia) who ensures the nets touch the bottom. It is 
then dragged as it is drawn along the bottom of ocean onto the boat 
by a group of more than 50 fishers being assisted by the boat. This 
method is responsible for destruction of fisheries breeding and 
sheltering sites (Mashataa as locally known) especially in shallow 
waters.   

 

Illegal 

Purse seine  
 

Nyavu za kuzungusha It is a fishing net that is normally drawn into a purse shape.  In 
Mafia it is used for pelagic fish on moonless nights and daytime 
fishing. It is used along with ring nets.  
 

Illegal in shallow 
waters of less 
than 20 meters. 

Ring nets (surround 
nets) 
 

Mitando or Nyavu za 
kutanda) 

This is the most common fishing nets in Mafia especially on night 
fishing of pelagic fish. Since it is a labour    intensive, most ring 
net boats have a fishing crew of 50 plus young energetic men and 
may involve a work of at least two fishing boats and several 
lighting boats (Ngwanda). One boat will drop its marker first over 
the side and make a round move dropping out divers with bridles 
and net for inserting the net vertically into the water as it encircles 
the shoal of fish. The lighting boats maximize their lighting to lure 
fish.  The two ends are hauled simultaneously on as the fish runs 
towards the central and the light is dimmed. After this process 
scoop net is used to take fisheries onto the boat.  
 

Legal only in 
deep water. Not 
allowed in 
shallow waters 
of less than 20 
meters. The rules 
are not strictly 
enforced.  

Beach seine 
(apparently illegal) 

Juya  This is illegal and is rarely in Mafia. However, it is still used 
especially during the night in the absence of patrol teams to 

Illegal  
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encircle fish in shallow water.  The net is tied with lead weights to 
enable it sink into the sea bottom and floats at the top of it to keep 
it afloat the surface. Also called sweeping net in Mafia.   
 

Gill nets Drift gillnet 
 

Jarife la kuvuta This net is common in the Island especially in Jibondo. It is used in 
tidal and sub-tidal as well as reef areas. The main target is all 
fisheries that tend to move with the tide such as tuna and sharks. 
They have a limited use in MIMP zones as they have probability of 
catching other unwanted protected fisheries such as turtles. 
 

 Legal 

large mesh or Shark 
gillnet and  
Small mesh gill nets  

Jarife la kutega Targeting mostly demersal fisheries, operated by traditional canoes 
both outrigger and dugout canoes set in the evenings and hauled 
second day. Mesh size of 4-6 inch is for jacks, kingfish, and tuna. 
Mesh size of 7-10 inch for big ray fish, sharks etc.  
 

Legal 
 

Cast nets   Kimia- Nyavu za 
kurusha 

Used in sheltered areas. A circular net that is thrown over a shoal 
of fish or allowed to sink to the bottom. Closed when retrieved. 
Catches small fish such as eels, catfish, mullet, silver biddy, and 
shrimps.  
 

Legal 

Unspecified nets   Misembwe These are all other nets sewn locally using remains of other worn-
out nets, usually ring nets. They are used by small artisanal fishers 
grouped in 3 to 5.  The target is always pelagic fishes.  
 

Legal  

Pull nets Trawl nets Nyavu za kuvuta  A few fishers in some fishing villages in Mafia Island use this 
fishing net which involves pulling it through the water behind a 
fishing vessel normally a small boat or canoes and it is operated in 
shallow waters. It can be thrown into moving water and slowly 
followed back until fish have been trapped on.  
 

Legal 

Basket traps  large sinker basket  Madema ya kutosa 
 

Box or basket traps (Madema) made of palm leaves or bamboos. 
There are a few metal wires (madema ya chuma) in Mafia. There 
are large and small madema varying in shapes and materials used 
depending on fishing ground and target fish. But mostly madema 
are drawn deep in on the ocean floor to target demersal fisheries. 
 

Legal 
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 Medium size fixed 
basket  
Small, lined basket 

Dema ya kufinga 
Kwenye vijamba 
 

These are the ones that tend to be fixed mostly across low inter-tidal 
sheltered areas where human activities are less. Fisheries are 
collected after every few days. Fish confuse the Dema with breading 
or sheltering areas called mashataa.  
 

Legal  

 Baited basket Dema ya kugongea These are the ones that use baits to attract fish. They are fixed set-in 
intertidal areas especially in sheltered areas for some few hours.  
 

Legal  

Fence traps Fence stick traps 
wood and net and or 
coconut/palm leaf 
ribs 

Wando-vijiti /wa 
miti/Wando wa 
Nyavu/Wando wa 
makuti (Uriro) 

Usually made up of mangrove sticks alone sewn together using 
coconut fiber rope. They can also be sticks of other wood and net, 
or palm ribs called Wando wa makuti or Uriro. They are semi-
permanent stake traps that are set in intertidal areas especially in 
sheltered areas.  
 

Legal  

Lines/hooks  Hand line Mshipi or Nshipi It is a line (Mshipi) with a baited hook (ndoana yenye chambo), 
lowered into the water from a vessel. The vessel can be in motion 
or anchored. It is also used by tourist during sport fishery in at 
several sites within the Marine Park area. Hand lining is the 
cheapest and most affordable method of fishing for majority of 
individual fishers in Mafia. It is conducted by using traditional 
canoes both paddled dugout canoe and sailed outrigger canoes.  
Mostly done by old fishermen. They may be in small groups of not 
more than 3.   
 

Legal  

Long lines   
Surface long line 
 Bottom long line 

Kocho/Zulumati  In Mafia they are used by traditional fishers for catching demersal 
fisheries.  

Legal  

Troll lines Mshipi wa Kurambaza Mostly operated through a moving boat, this method involves 
multi-hooked lines thrown into the water behind a moving vessel. 
In Mafia, Cargo dhows also conduct this type of fishing as they 
sail with goods across the sea especially the in western seaboard of 
the Island.  
 

Legal  

Squid jigging hooked 
bait  

Chambo cha Ngisi  Mostly done at night, squid hooking bait is a method that 
catch squids powerful lights positioned along the vessel to attract 
the squid. 

Legal  
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Bow/spearing 
and fish hunting 

Fish hunting / 
spearing (prohibited)  

Mshale wa chuma na 
upinde wa manati 

Harpoons (Upinde wa Manati) locally made by reusing 
bicycles/motorcycles tire tubes (minati) as spears thrusting cog 
normally used by divers (men) assisted with locally made glasses 
and masks to catch large fisheries. Mostly illegal fishing technique 
for other types of fisheries but is still in use for catching lobster 
and reef fish.  

Illegal  

Octopus spear  Mtapo/Mkuki/kijiti A spear made up of a stick with a sharp end or a piece of iron rod 
fitted at the tip of a stick. This tool is called Utapo. Octopus fishing 
using Utapo is done on exposed reef flats (mainly by women) by 
throwing/inserting utapo into a cave where octopus are supposedly 
present. If hit, the octopus reacts by detaching itself from the rocks 
and grabbing around the stick. It is then easily hauled into a designed 
carrier pack.      

Legal across the 
Island. 
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3.7 Fishing Grounds 

As pointed out earlier in this chapter, Mafia Island has a diverse range of fishing grounds 

scattered across the shallow sea of the western seaboard of the island, the intermediate waters 

between islands and the fringing reef towards a deep open sea to the east.  In general, based on 

local fishers’ knowledge of the ocean and its biophysical features and marine resources, the 

ocean has been named and divided into corridors as they are known to local fishermen. Some 

of these fishing grounds around the western seaboard of Mafia have been compiled (Table 3) 

based on field observations and interviews with the local fishers. The fishing grounds are 

shared by all fishers as long as one has a permit from the fisheries department and are managed 

under Beach Management Units (BMU) located in each fishing village. As stated earlier, the 

depths indicated for the fishing grounds are based on fishers’ own knowledge of the ocean and 

the unit of measurement called Pima which is indicated by stretching an arm counting from the 

middle of the chest to the fingertips. This stretch may reach up to 90-140 cm depending on the 

length of one’s arm.   The majority of the fishing grounds are below 15 pima in depth, however, 

there are few grounds such as Mwamba Seif and Fungu Seif with about 30 pima.  In the fringing 

reef which stretches several kilometres towards the deep sea on the east of the island, the water 

depth goes down to hundreds of pima.  

Conversations with elder fishermen showed that particular fish species tend to populate and 

shoal in different parts of the marine ecosystem, thus requiring that certain fishing techniques 

and gear be used to target particular fish types. Overall, my fieldwork results highlight that 

local people prefer fish found around coral reefs for consumption. However, with emerging 

night ring net fishing of anchovies and sardines for export, much of the concentration of fishing 

activities have been on the western seaboard where nutrient-rich habitats such as estuary, sea 

grass beds, sandy/muddy flats, and offshore heavy sediment islets support a range of pelagic 

fish species. The influence of Rufiji River delta is enormous not only in terms of marine 
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biodiversity but also in terms of fishing patterns. The exploitation of fish habitats, and their 

associated techniques, depends also on proximity of these habitats to the coastal settlements. 

For example, fishing activities on Mafia are mainly concentrated on inshore waters where most 

of the basket traps (Madema), fence traps (wando), and gill nets are used. Most of these inshore 

fishing grounds are easily reached by traditional fishing vessels such as canoes and dhows. On 

Mafia the majority of traditional small-scale fishers from all western and eastern seaboard 

villages use traditional techniques in nearby inshore waters, while migrant fishers mostly use 

modern methods in offshore waters.  As further explored in this chapter, fishing seasons, 

fishing methods and fishers’ skills are intertwined with the characteristics of fishing grounds.  

Fishers of these fishing grounds share the resources and are rarely overprotective (in terms of 

exclusive access) of the fishing grounds as they regard the ocean and its resources to be God-

given and belonging to Allah.  These results reflect findings of the previous studies (Nakamura, 

2011 and Morales and Horton,2014) that show how much of coastal communities fishing 

practices exhibit distinct sets of resources and fishing strategies interwoven in both social and 

biophysical settings of the maritime culture.  

3.7.1 Conflicts over fishing grounds 

Although, fishing-ground related conflicts of the Mafia archipelago are mostly non-violent and 

mild, there have been a few cases of violent incidences between fishers. This is partly because 

by law, fisheries in Mafia are open to everybody as long as one has a fishing permit provided 

by the authorities and one engages in non-destructive fishing. Similarly, increased motorization 

of fishing vessels and improved gear in the archipelago have resulted in increased fishing 

effectiveness and enable fishers to access more distant, fish-rich, areas where the abundance 

and quality of fish is high. This has resulted in increased immigration of fishers from other 

places in Tanzania where fishing is conducted. “It does not matter where and when fishers 

come in and leave the island, what matters to the authorities is the revenue that will be collected 
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regardless of whether our fishing grounds have the capacity to accommodate the pressure of 

migrant fishers” commented Mr Seleman Ndevu, a BMU secretary at Dongo village. He who 

further suggested that management policies controlling incoming seasonal migrant fishers are 

too lax. This has led to local fishermen, who depend solely on certain fishing grounds because 

of their restricted movement, being outnumbered by migrating fishermen who are powerful in 

terms of resources, technical knowhow and well-connected with officials in charge of 

overseeing fisheries on the island. This has created, and continues to promote, an environment 

for potential conflict.  These migrant fishers, locally known as wavuvi wa dago, and their camps 

as dago or madago (in plural form), are a characteristic of many fisheries in coastal Tanzania. 

However, in the case of Mafia, they have resulted in a localized increase of fishing efforts in 

many fishing grounds in the last decade especially outside the Mafia Island Marine Park zone. 

Although this happens during certain periods of the year, it has resulted in fishery conflicts 

with local communities, increasing management challenges especially at a community based 

BMU level. As will be explored further later in Chapter Five, the dago activity is strongly 

divided into several fishing time periods by the tropical monsoon winds systems which are 

seasonally rotating during the year. Fishers from Zanzibar, particularly Pemba and locally 

known as Wapemba, are recognized as the migrant fishers who have revolutionized fishing in 

Mafia by bringing in new fishing techniques including anchovies/sardines fishing, ring nets 

and the larger boats outcompeting artisanal vessels of the local fishers. These findings are in 

conjunction with that of Jaddawi and Ohman (2002) who found that fishermen of Kojani from 

Pemba are famous as migrating fishermen known to travel long distances.  It is common to find 

fishers on Mafia from fresh-water lakes such as Lake Victoria, Lake Nyasa and Lake 

Tanganyika as well as those from around the archipelagos and along the coast of East Africa. 

However, because of other challenges ranging from management issues to environmental and 

climatic extremes, it is hard to always obtain a good and quality catch that is enough to recover 

operational costs, hence the need to compensate by going to easily reached sites which are 
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shallow in most cases and not suitable for ring nets. This causes serious fishing pressure and 

overfishing without giving the ocean fish populations and biodiversity enough time to recover. 

This puts at risk the sustainability of local people’s livelihoods and the integrity of the marine 

ecosystems and biotopes.  

Fieldwork data indicate that the use of surround ring nets or dragging nets in shallow waters is 

another major source of conflict between artisanal fishers and modern fishers. According to a 

local fisherman in Dongo village, ring nets fishing has gained prominence as a powerful and 

modern fishing method resulting in the decline in the use of traditional gear such as box traps 

(Madema) among small scale fishers. Since ring nets involve large teams of knowledgeable 

fishers with skills and physical ability for hauling large nets of up to 100 metres long, it is 

considered destructive especially when used in shallow waters where the majority of traditional 

fishers fish, hence the resulting conflicts.  Ring net fishers operate in a complex connected 

network across the whole coast of Tanzania and are shielded by some fisheries officials, often 

regarded as corrupt, when they engage in illegal fishing. This, according to the local fisher 

elders at Dongo village, accelerates abuse of small-scale fishing rights and undermines the 

ability of vulnerable artisanal fishers to pursue their livelihoods. A fisherman, who wanted his 

name to remain anonymous, cited examples of cases of where despite of having known 

demarcations in terms of fishing grounds for each village, in practical terms there are no 

restrictions for fishers from other villages or elsewhere in Tanzania who hold fishing permits. 

The regulations, that largely remain on paper, prohibit the use of ring nets in shallow waters 

especially below 20m depth, which encompasses all the waters west of the island (Mafia-Rufiji 

seascape) he added. But surprisingly this is the area where 90 percent of anchovy and sardine 

ring net fishing is conducted by a fleet of more than 200 boats per day. This same area is solely 

depended on by traditional fishers who tend to set their traps and come back later (after some 

hours or the next day) for harvesting trapped fish in the boxes or fences, but several times they 

find their box traps (madema) with fish trapped inside dragged away or destroyed by large ring 
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net boats that fish the grounds during the night. The ring nets, according to these traditional 

fishermen, capture whatever lies on the floor of the ocean, as the nets are hauled onto the boat; 

this normally includes traps set at the floor of the ocean by local traditional fishers. “They end 

up taking from us both, our fish catch in the box traps, and livelihoods by destroying our 

instruments of labour (fishing traps) and ruining our ability to feed our households” the old 

fishermen complained. This contributes to keeping the artisanal fishers and the most vulnerable 

in fishing sector in extreme poverty and the powerful fishers, largely migrant fishers, in a 

position of accumulating more income at the expense of the ocean integrity. For example, as 

another elder (65), father of 8 and husband of 3, who lives by the beach explained that he had 

lost more than 10 box traps in the last year alone, the only traps he owned and used to fish in a 

6m shallow fishing ground which is less than two kilometers offshore. He reported the case 

and pointed out the culprits who had fished in the area and who later pleaded guilty of 

accidentally destroying the box traps. To his surprise the culprits were set free and allowed to 

continue fishing the next day. The elder could not really understand what was happening and 

was left in poverty without any compensation and was threatened against speaking out again. 

“I know some of my friends who have been harmed and others deliberately drowned while 

fighting these migrant ring net fishers... they are destroyers of our lives and the ocean, but they 

are good at keeping officials in charge in their pockets” says the elder. As a means of coping 

with such extreme cases, it was learned that some fishermen have decided to weave wire box 

traps instead of traditional woven using coconut leaves and or palms to make them less 

susceptible to damage.  
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Table 3:  A list of fishing grounds in Kilindoni and Dongo villages 
S/N Fishing ground Administra

tive location 

(village) 

Habitat 
type 

Distance 
(KM) 

offshore  

Distance(ti
me) 

hours 

Surface 
area 

(football 
pitch) 

Average 
depth (M) 

Target species Fishing techniques 
used.  

% Of 
fishers 

Management 
regime 

1 Mwamba wa 
Magemani 

Dongo-
Magemani  

Coral 
Rocks 

4 1 3  2.5 Bluefish  
Big-eye Emperors 
 Sky- emperors 
Thumbprint emperor 

Box traps 
Ring nets (daytime and 
night fishing) 
Gill nets  

60% Not protected under 
District fisheries 
department via 
Village BMU 

2 Mwamba 
Chumani 

Dongo Coral 
Rocks  

8 2 2  5 Rabbit fish 
Mackerel 
Fusilier 
Octopus  
Big-eye Emperors 
 Sky- emperors 
Thumbprint emperor 

Daytime and night Ring 
nets fishing 
Hand line fishing  
Trawling lines  
Long lines 

70% Not protected under 
District fisheries 
department via 
Village BMU 

3 Mfuruni  Mfuruni 
Dongo 

Sea grass  1.5  0.3 12 Varies from 2 
to 5  

Rabbit fish 
Emperors  
Common silver-biddy 
Jacks  
Squids  
Anchovies  
Sardines  

Night ring nets 
Day time ring nets 
Pull nets.  
Fence traps 
Box traps 
Squids jigging hooks.  
Hand Lines 
Trawling lines  
Long lines 
Fence traps  

80% Not protected under 
District fisheries 
department via 
Village BMU 

4 Mwamba seif Dongo, 
Tumbuju 
Kanga  

Reef 
rocks  
 

16 4 6 25-30 King fish (many) 
Jacks  
Squids  
Anchovies  
Sardines 
Rabbit fish 
Common silver-biddy 
Octopus 
Barracuda  
Emperors (all types) 

Trawling/pull nets. 
Night and daytime Ring 
nets 
Box traps 
All lines  
 

90% Not protected under 
District fisheries 
department via 
Village BMU 
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Mackerel  
Bluefish  
 

5 Fungu seif Dongo, 
Kilondoni   

Sand+ sea 
grasses  
 

16 4 6 25-30 King fish (many) 
Ray fish 
Jacks  
Squids  
Anchovies  
Sardines 
Rabbit fish 
Common silver-biddy 
Octopus 
Barracuda  
Emperors (all types) 
Mackerel  
Bluefish  
 

Shark nets 
Trawling/pull nets. 
Night and daytime Ring 
nets 
Box traps 
All lines  
 

90% Not protected under 
District fisheries 
department via 
Village BMU 

7 Mwamba Ngusi Kilindoni 
Dongo 
Tumbuju 

Reef 
rocks  

14 3 5 1.5 to 5 Barracuda  
Emperors (all types) 
Mackerel  
Bluefish  
Squids  
Barracuda  
Jacks 
Mackerel(rarely) 
Needlefish  
Fusiliers   
Sardines /anchovies 

Various nets 
Box traps 
All lines  
 

85% Not protected under 
District fisheries 
department via 
Village BMU 

8 Mbakalemawe  Dongo  
Kilindoni 
 
 

Reef flats  
Sea 
grasses  

14 3.5 2 2 to 8 Blue fish 
Emperors (various 
types) 
Jacks 
Barracuda (pick handle 
barracuda, saw tooth 
barracuda, and sharp fin 
barracuda) 
Rabbit fish 
Black spot snapper 

Various nets 
Lines and hooks 
Box traps 
 

70% Not protected under 
District fisheries 
department via 
Village BMU 
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9 Mbakale fungu  Dongo 
Kilindoni  

Sandy/mu
ddy and 
sea 
grasses  

14.5 4 1.5 10 to 12 Groupers 
Cobia  
Parrotfish (Blue-barred 
parrotfish, Giant 
humphead wrasse, Sea 
grass parrotfish, and 
long nose parrotfish).  
Hemiramphidae 
Octopus  
Ray fish 
Snappers (various types) 
Tunas 
Goatfish 
Kingfish  
trevally fish 

Various nets 
Lines and hooks 
Box traps (different 
sizes) 
 

50% Not protected under 
District fisheries 
department via 
Village BMU 

10 Bukini miamba Dongo 
Kilindoni 
Tumbuju  

Reef 
rocks 
Sea 
grasses 

20  5 4 10-15 Barracuda  
Mackerel 
Fusilier  
Emperors  
Common blue stripe 
snapper 
Rabbit fish  
Black-barred half beak 

Box traps (different 
sizes) 
Pull nets. 
Ring nets  
 

 Not protected under 
District fisheries 
department via 
Village BMU 

11 Chooni  Kilindoni Reef 
rocks 

13 3 5 5 to7 Anchovies/sardines 
Groupers 
 Parrotfish (Blue-barred 
parrotfish, Giant 
humphead wrasse, Sea 
grass parrotfish, and 
long nose parrotfish).  
Hemiramphidae 
Octopus  
Squids  

Hand lines 
Long lines (Surface long 
lines)  
Shark nets 
Gill nets 
Ring nets  

90% Not protected under 
District fisheries 
department via 
Village BMU 

12 Mwamba 
Kilindoni 

Kilindoni  Reef 
rocks 
Sea 
grasses 

1.5  1 2 2 to 3  Sardines /anchovies 
Squids 
Hemiramphidae 
Lobsters (rarely) 
Octopus (rarely) 
Rabbit fish  

hand and long Lines  
small and medium sized 
box traps 

80% Not protected under 
District fisheries 
department via 
Village BMU 
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Milkfish  
“Ngulangula” English 
name could not be 
found) 
Emperors (rarely) 

13 Kwa fikirini  Kilindoni scattered 
barrier 
reefs  
sea 
grasses  

2 1 4 4 Surgeonfish  
Unicornfish 
Snappers  
Emperors 
Rabbit fish   
Anchovies  
Sardines  
Mackerel  
Hemiramphidae  
Squids 
Octopus (rarely) 
Lobsters (rarely) 

Long and hand lines 
Ring nets (night fishing) 
Pull nets. 
Gillnets 
  

60% Not protected under 
District fisheries 
department via 
Village BMU 
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3.8 Fishing seasons   

Being largely artisanal, the fishing industry of the Mafia archipelago is dependent on natural 

processes such as prevailing climate and weather profiles, ocean currents and tidal behaviour, 

and general conditions of the ocean.  Generally, monsoon winds and rainfall seasonality which 

is also modified by archipelago’s coastal morphology and geography is the overriding driver 

of fishing movements for the entire island. Fishing activities on Mafia are also affected by the 

lunar cycle which determines the tidal movements of the ocean.  When combined, the monthly 

lunar cycle determines most of monthly fishing seasons or period and monsoon wind 

seasonality determines seasonal and annual variation of fishing seasons. In this section, the 

focus is on fishing seasons (the annual and monthly seasons) rather than wind (weather) 

seasons which will be fully explored in Chapter Four.  

Non-fishers on Mafia simply divide a year into two main fishing seasons depending on the type 

of prevailing winds: the north-easterly monsoon wind season from November to March and the 

south-easterly monsoon winds from April to October. However, for the local fishers, the 

distribution of fishing activities across wind types is very complex. To make a simple 

description of this complex classification I categorize the wind seasons, based on local fishers’ 

knowledge, into what I refer to as the four-plus- two wind classifications which trisect fishing 

activities into three seasons: the north-easterly monsoon (Kaskazi) fishing season; the south-

easterly monsoon (Kusi) fishing season; and the calm wind east-west sea breeze (Matilai) 

season. There is, however, the prevalence of a sporadic west-east land breeze (Umande/ 

Maghibu/Nkwezi) that occurs at any time throughout the year but most commonly during the 

transition from one wind season to another. A more detailed section of these wind systems will 

be presented in Chapter Four. 

The description, presented in Tables 5 and Figure 7 below, shed light on the seasonality of 

fishing activities across temporal and spatial scales on Mafia.  Fishing activities across the 
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island are spatially and temporally distributed depending on the annual monsoon wind 

seasonality (Table 5). Similarly, there is a significant monthly temporal distribution of fishing 

activities adhering to the lunar cycle calendar that recognises spring and neap tides of the ocean.  

In this section, I briefly explore the wind seasons to shed light on how fishing and related 

activities change seasonally. In Chapter Four this will be revisited to shed light on how local 

fishers predict impending weather conditions related to these winds seasons and in Chapter 

Five, I explore the crucial role this knowledge of the ocean, weather, and climate plays in 

managing livelihoods risks including fishing activities. 

3.8.1 Due to wind seasons 

The classification of weather seasons by fishers differs from the standard two rain maxima 

model used by the Tanzania Meteorological Authority (TMA). According to the TMA, weather 

seasons are categorized based on rainfall maxima, with areas as bimodal (areas experiencing 

two rain seasons per year) and unimodal (areas with only one rain season per year). Unimodal 

areas receive the long rain season, known as NDJFMA, from November to April. On the other 

hand, bimodal areas, mainly the lake and coastal zones, including Mafia Island, have two rain 

seasons. The first one, called Masika or the main rain season, occurs from March to May 

(abbreviated as MAM by TMA). The second season, known as Vuli, brings short rains from 

October to November or December (OND). 

The main difference in the classification of weather seasons between TMA and fishers lies in 

the consideration of three specific weather parameters (wind, rainfall, and temperature) by local 

fishers. They observe and analyze the timing, distribution, and intensity of these weather 

parameters in relation to marine ecological events such as fish species migration, fishing, and 

agricultural activities throughout the year (Mwaka). These events occur during distinct periods 

of the Mwaka when these weather parameters dominate and influence these activities. Fishers 

use the terms "Musimu" and "Majira" interchangeably to refer to seasons, but "Majira" is more 
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applicable for describing temperature periods rather than rain or wind periods, which are 

mostly referred to as "Musimu."The fishers recognize two temperature seasons: "Majira ya 

baridi"( the cool season) which spans from May/June to August, and "Majira ya joto" (the hot 

season), which extends from September/October to March/April. These temperature seasons 

are implied in the wind and rain seasons.  

 

In contrast, the TMA mainly relies on two climate indicators, rainfall, and temperature, to 

classify seasons. The TMA's classification is based on the intensity and distribution of rainfall 

during specific periods, distinguishing wet (Masika) and dry (Kiangazi) seasons, and how they 

relate to temperature distribution. The wet season is associated with higher temperatures, while 

the dry season is associated with lower temperatures. However, the TMA does not have a well-

known classification for wind seasons in Tanzania, unlike rainfall and temperature. On the 

other hand, local fishers on Mafia Island classify seasons based on their knowledge and 

observations of the local environment.  According to fishers on Mafia Island, the hot seasons 

precede any rain season, particularly at the beginning of the Kusi and Kaskazi monsoon wind 

seasons, which are the most significant wind seasons for fishers, especially along the coast.  

Local fisher’s knowledge and the four-plus- two classification of the annual oscillatory patterns 

of prevailing wind regimes around Mafia, which determines the spatial and temporal 

distribution of fishing activities across the island (Table 4), are linked to the West Indian Ocean 

monsoon wind reversals. The two monsoon winds are further influenced by land (Umande) 

and sea (Matilai) breezes.  

They include: the northeast monsoon winds (Kaskazi) from northeast (NE) to southwest (SW) 

that prevail in Mafia from November to March; and the southwest monsoon winds (Kusi) that 

prevail from April to October. According to local fishers the two monsoonal wind systems are 

further modified by land breezes (Umande/ Mwanashanga) and sea breezes (Matilai) during 
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their transitions.  As we will further see in Chapter four, the strength of these winds is further 

determined by island’s vegetation cover, physical morphology, and geographic orientation.  

Also as noted in previous studies (Mahongo et al., 2011; and Funk et al., 2015), local wind 

systems along the coast of Tanzania are also influenced by global oscillations in the climate 

systems notably seasonal shifts in the low-pressure region of the atmosphere called the Inter-

Tropical Convergence Zone (ITCZ), the Indian Ocean Dipole (IOD), and El Niño Southern 

Oscillation (ENSO), whose phenomena were described by local fishers but in their own 

language. As a result of the complex interaction between the global oscillations in the climate 

system and the local monsoons as well as sea and land breezes, local fishers on Mafia Island 

identify and name more than eight wind seasons (Figure 7).  

Local fishers of Mafia explained that from November through March north-easterly (NE) 

monsoon winds (Kaskazi) tend to blow hitting the island predominantly from northeast. Fishers 

reiterated that although this wind season tends to be lighter than the south–westerly (SW) 

monsoons, they are the most destructive and less favourable in terms of fishing and marine life 

especially across the Mafia- Rufiji seascape. The winds tend to be associated with up welling 

and internal tidal movements of water that not only make many of the fishing activities 

impossible or risky; it also kills many marine organisms. This is especially so for organisms 

that live near the ocean floor, such as sea turtles, because as water moves internally it holds 

and then swirls all objects such as sticks, stones, metal etc. that ends up hitting living organisms 

leaving them dead or wounded. Dead bodies of sea turtles and piles of other material was 

observed along the western seaboard extent of the island during the fieldwork. During this 

period, there is a higher temperature in the ocean, pushing most fish further deep into the sea 

or around rocks for cooler conditions. The higher temperatures create a low-pressure zone that 

results in strong winds. In these conditions most of the fish traps and nets can easily be washed 

away on to the beach or elsewhere in the ocean by strong winds, costing fishers thousands of 

shillings. The ocean water becomes murky as result of wind-induced internal movements of 
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water, named teku by the fishers, obscuring divers from clearly seeing the fish, and small 

vessels cannot make long journeys due to harsh ocean conditions. Due to the island’s 

geography and particularly given the tall coconut tree vegetation dominating the land cover of 

the island, these winds reach the eastern seaboard of the island with significantly reduced 

strength. Therefore, due to these conditions, fishers especially local migrant fishers, tend to 

relocate their fishing camps (dago) to the eastern and southern seaboard of the island between 

December and March to continue with fishing activities. Kisimani Mafia is one of the preferred 

Dago areas for most fishers from Tumbuju and Kilindoni village. However, fishing on the 

eastern seaboard is highly regulated by the MIMP authority and as a result some fishers, 

especially ring nets anchovy/sardine fishers, tend to migrate to other fishing areas beyond 

Mafia, such as Songosongo Islands, Kilwa, Mtwara and as far south as Mozambique and or 

northward along the coast reaching Bagamoyo, Tanga and further north to Mombasa, Lamu, 

and Malindi in Kenya. 
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Weather 
parameter  

Jan Feb Mar Ap May June July Aug Sep Oct Nov Dec 

Wind seasons               

Intermediate 
winds  

              

Rain seasons             

             

LEGEND 

 Kaskazi Season.  

 Umande wa Kaskazi 

 Umande kamili (Wachi) 

 Umande wa Kusi/ Kusi wa chini 

 Matilai Kusi 

 Kusi Season  

 Matilai Sawa (Matilai-Maleleji) 

 Matilai ya Kaskakazi  

 Masika (main rain season) 

 Kiangazi (Dry season) 
 Vuli (Short rain season)  

 

Figure 7: Local fisher’s classification of weather on Mafia Island  

Source: Author 

 

The Southeast (SE) monsoon wind season, locally termed Kusi, runs from April to October and 

hits the Mafia archipelago predominantly from the southeast.  The Kusi winds season is the 

longest of all wind seasons in Mafia and is associated with sporadic land-breeze-influenced 

storms and cyclones that local fishers call Maghibu or Dhoruba. This is the strongest wind that 

hits the island from the southeast, affecting all fishing activities on the southern and eastern 

seaboard villages/fishing grounds. Due to strong winds, fishers shift to the western side and 

continue with fishing activities as usual because the prevalence of tall vegetation cover and the 

geography of the island results in the SE winds being interrupted and reduced in strength as 

they reach the western side of the island, thus favouring fishing activities in the Mafia-Rufiji 

seascape again. It is during this time when whale shark tourism begins around early August 

and reaches its peak between October and February when the whale sharks arrive to feed on 

plankton.  The short rains and warm temperatures associated with the winds bring in suitable 
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conditions for plankton growth due to deposition of the nutrient rich silts from the Rufiji River 

delta into the warm waters of the Mafia-Rufiji seascape of the Indian Ocean.   

The two reversal monsoon winds are further interrupted by land (Umande) and sea (Matilai) 

breezes. During the SE Monsoon (April to October), Matilai winds are enhanced and weaken 

during NE monsoon. When Matilai blows for the last half of the Kusi season is called Matilai 

Kusi, and when it blows during the last half of Kaskazi it is called Matilai Kaskazi. Matilai 

winds are enjoyed by majority of artisanal fishers. Matilai is always stronger on the eastern 

seaboard and weaker on the western seaboard of the island, while Umande that blows west-

east from the mainland Tanzania towards the sea tend to be stronger on the western seaboard 

and weaker on the eastern. This is the most notorious wind for fishers. It commonly blows, 

during Kusi monsoon season, from early in the morning until about 09.00hrs. According to 

fishers, the blowing of this wind in the afternoon is indicative of very destructive winds for the 

coming evening on the same day. A very calm light wind locally known as Maleleji is common 

during the hot season in the Kaskazi main wind season (in January to March). It blows 

periodically from late morning to late afternoon. In the context of Mafia Island, Maleleji can 

also mean any calm light wind that can blow any time.  All other fishing vessels continue 

fishing during Maleleji except dhows or outrigger vessels that use sails because the vessels 

need wind to move. 

The study of how local communities (cultures) classify weather and climate has been a subject 

of interest in anthropology for a long time (Orlove, 2003). However, it is evident that local 

people use various criteria to name seasons. Orlove (2003) argues that within a single culture, 

there can be multiple frameworks for classifying weather and seasons throughout the year. In 

this chapter (next section), it is further discussed that while rain, wind, and temperature are 

defining factors of a particular season, local fishers on Mafia Island have intricately integrated 

fishing and religious calendars, such as the Islamic year or month, with the climatological 
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cycles to establish concrete seasons that reflect the island's life patterns. These classifications 

demonstrate a profound understanding of the local environment, encompassing changes in 

temperature, rainfall, wind patterns, crop growth, plant cycles, fish behaviours, and social and 

religious events. Through the categorization of these seasons, the local communities on the 

island anticipate and adapt to the specific environmental conditions, resource availability (such 

as fish), and crop productivity associated with each season. 
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Table 4: The distribution fishing activities across different wind seasons in Mafia Island 

 Wind Season  Notes/Description Main livelihood activities of the season  

 Local Swahili name 
in Mafia Island  

English name 
or equivalent  

Fishing activities Non fishing activities 

1 Kaskakazi  North easterly 
monsoon 

winds 

This is the north-easterly monsoon winds that blow 
from November through March. Due its positions, 

Mafia Island is hit by this wind from its north -
northwest affecting severely the western seaboard of 

the island hence fishing activities tends to shift to 
the eastern and southern seaboard of the Island.   

-Artisanal fishing activities in 
the shallow near shore waters 
of the western seaboard of the 
island.  
-Good fishing season for the 
eastern seaboard villages and 
in the intermediate (between 
islands) waters. 
   

-The main off-fishing activities normally 
done on the western seaboard villages is 
Crop farming. 
-Tending/cleaning coconuts farms and 
Coconut harvesting 
-Preparation and later planting of rice 
-Planting of early sweet potatoes 
-Seaweed farming in Chole, Juani and 
Jibondo 
-Tourism goes down 
-Other activities such as business and retail 
sector continue 

2 Kusi South easterly 
winds  

This blows from April to later September and 
continues occasionally through October. This is the 
strongest wind that hits the island from southeast, 
affecting all fishing activities on the eastern 
seaboard. Due to strong winds fishers shift to the 
western side and continue with fishing activities as 
usual.  

-Fishing activities flourish on 
the western seaboard villages 
(across mafia-Rufiji channel) 
-Fishing activities on the 
eastern seaboard shifts to 
other locations especially in 
waters between islands and is 
reduced significantly on the 
open sea.  
-Anchovy fishing is at peak 

-Harvesting of seasonal crops such as rice 
(from June to July) 
-Preparation of cassava farms and later 
planting in May to June 
-Late sweet potatoes planting  
-high season for tourism activities begins 
-harvesting of coconuts  
-retail sector flourish  

 
 

3 Matilai The east –west 
sea breeze  

Matilai are the winds that blow at the end and 
beginning of Kusi and Kaskazi monsoon winds. 
Matilai winds can be further categorized into three. 
When interrupts Kaskazi winds allowing in Kusi 
winds from south-east is called MatiIai kusi. This 
happens normally in late September.  When it blows 
interrupting diminishing Kusi winds   from north-
east giving room for incoming Kaskazi winds is 
called Matilai Kusi. This normally happens in 
March.  The actual Matilai happens in October 
when neither Kaskazi nor kusi is blowing. Matilai 
winds are enjoyed by majority of artisanal fishers. 

-Fishing activities take place 
on both sides of island   
-Good winds for all types of 
fishing 
-Anchovy fishing leaps up  

 
 

 

-Farming activities especially short rain 
seasonal crops are in preparation (September 
to November) 
-High tourism activities (including whale 
shark watching) 
-Retail sector is at peak  
-Good months for cargo dhows that work 
across the Rufiji-Mafia Channel.  
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Matilai is always stronger on the eastern seaboard 
and weaker on the western seaboard of the island. 
 

 Umande/Mwanashan
ga or 

Maghibu/Dhoruba 
(when it is very 

strong) 

West-east land 
breeze 

This blows west-east from the mainland Tanzania 
towards the sea. This is most notorious winds for 
fishers. It is common during Kusi monsoon season 
normally early in the morning at most until 9.00hrs 
AM. When it happens in the afternoon is an 
indication of very destructive winds in some hours 
to come.    

-The winds are not 
favourable for fishing 
activities.  
-Fishing activities stop every 
when there is Maghibu  

 

-All upland farm activities continue except 
coconut harvesting because these winds tend 
to break coconuts trees.  
-Retail activities continue  

 Maleleji Calm and thin 
ocean winds  

Very calm thin winds common during hot season in 
the Kaskazi main wind season (in January to 

March). It happens periodically from late morning 
to late afternoons. In the context of Mafia, Maleleji 
can also mean any calm thin winds that can blow 

any time.   

All other fishing vessels 
continue fishing except 
dhows or outrigger vessels 
that use sails. These vessels 
need wind to move.  

All other activities continue as usual.  
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3.8.2 The lunar-based monthly fishing calendar  

Apart from the annual seasonal variations in fishing activities, on Mafia each month is divided into 

spring tide days (Bamvua) and neap tide days (Maji mana/ maji mafu) responding to effect of the 

moon movement and its position (the moon phases). Again, spring tides (Bamvua) and neap tides 

(Majimana/maji mafu) appear twice a month.  The fishing community of Mafia divides the month 

into four fishing seasons which include: the full moon spring tide fishing (Bamvua la mwezi) which 

happens during full moon; new moon spring tides fishing (Bamvua la kiza) which happens during 

the days leading up to the new moon, which is normally less visible; the moonlight neap tides 

fishing season (Majimana ya mwezi mkali) and last quarter moon neap tide fishing (Majimana 

kiza) which happens at the last quarter of the moon. Local fishers count the lunar cycle from the 

first day of moon’s appearance (kuandama kwa mwezi) and refer to the day as mwezi mosi. The 

counting proceeds as mwezi pili, mwezi tatu, mwezi nne...until the last (normally 29th or 30th) day 

of moon’s appearance (kufa kwa mwezi) which is just a day before new moon. These data are the 

most important starting points for all fishers of the island.  

3.8.2.1 Spring tides season 

The spring tides (Bamvua), which occur twice a month, are the most important and busiest days 

for all fishers of the island. The first spring tide occurs from the 9th day to 17th day from the moon’s 

first appearance. This spring tide happens during full moon and because of that it is called Bamvua 

la mwezi (Full moon spring tide). While most of the fishing activities happen during this time, it 

is not favourable for anchovy night ring net fishing. This is because the whole ocean is illuminated 

by moonlight, and it is therefore very unlikely that fish will be lured by fishing lights. However, it 

was noted during fieldwork that anchovy fishing still takes place, but the catch is low. Given this, 

most of the local anchovy fishers tend to switch to other fishing methods such as hooks and lines, 
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basket traps or gillnets because they have a greater possibility for decent catches. Migrant fishers, 

with fewer options to change methods, tend to continue fishing for anchovy with low catches along 

with other offshore night fishing.   

The second spring tide, characterized by a greater difference between high and low water tides 

(sometimes up to more than seven kilometers in some beaches of Jibondo Island), occurs at the 

end of last quarter of the moon and close to the new moon from the 25th day to the 2nd day from 

the moon’s appearance. This spring tide occurs when the moon is shrouded by clouds or still too 

new to create much moonlight. For this reason, it is locally called Bamvua kiza, meaning moonless 

night spring tide. Normally the first 4 days of both Bamvua la mwezi and Bamvua kiza are called 

Bamvua Chalu while the last days when the tides are at peak is known as Bamvua Kuauka.  

All fishing activities are at their peak during this time, with anchovy fishing being the most 

dependable fishing activity in terms of catch, revenue to fisher’s households and government as 

well as other fishing-dependent activities. The large number of women engaged in the fish 

processing and or selling activities become very busy. Women fishers, especially mollusc and 

octopus collectors (wachokoaji) use this time to the maximum since low tides of the spring tides 

expose the coral flats where octopus and molluscs live. Other fishery-supporting activities such 

cooked-food vending (Migahawa/hoteli), is widespread along the fish landing and auctioning 

ports/areas. Cooked-food selling is the most important livelihood for non-fishing women of the 

Mafia fisher community. Food vending flourishes more during Bamvua kiza than at any other time 

in the monthly fishing calendar because the demand is higher as all fishers are on the beach daily. 

This is especially important when fishing crews return to land from fishing trips for the fish auction 

and when they prepare to set sail to embark on fishing trips. Cooked food vending is at its peak in 

the evenings for night fishing or early in the morning for daytime fishing. When I arrived at the 
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Tumbuju fish market in Chungurma village for the first time for introduction and to establish some 

contacts with fishers, I waited for 4 hours to meet my host, Mr. Abdul Bakari who was the 

Secretary for Chunguruma Beach Management Unit (BMU) and a retired cargo boat sailor. When 

we met, the first thing he told me that:  

 …if you had been a local, you wouldn’t have come during spring tides because you cannot 

get good time with any fisher and if you do, there won’t be enough time to talk…” 

As we were heading into a small, mud-walled, and with palm leaf roofed restaurant (Mgahawa) as 

we were talking, Mr. Abdul asked me politely: 

 “Do you see that those two standing men watching the women serving food on the plate 

outside the restaurant?”  

“Yes… I see them...!” I replied.  

 “They are the most important fishers you must know and befriend…but we can’t even 

greet them because they do not even have time to sit down and eat their food…and if that 

woman delays them, they won’t come to her tomorrow…this is how it is in all restaurants 

here during springtides… fishers are busy with fishing activities and other people like these 

women becomes busy with fishers…”     

 

3.8.2.2 Neap tides season  

The neap tides are characterized by the slight differences between high and low waters of the ocean 

and is counted from mwezi pili or tatu (second or third day from the first day of moon’s 

appearance) until the 8th day. This period is locally known as Majimana. When it occurs during 

moonlight days (first quarter moonlight neap tides), it is called Majimana ya mwezi mkali or simply 
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mwezi mkali (the moonlight neap tides), as opposed to Majimana kiza which happens in the last 

quarter of the moon from 18th to 24th day from the moon’s first appearance (see Figure 8).  

Fishing activities are at a low during neap tides and most fishers resort to non-fishing activities on 

land. These include palm-thatch weaving, basket-trap making, net weaving and repairs, vessel 

repair and maintenance and farming if weather season allows it. According to local fishers, when 

most of the fishing activities stop, most of them use this opportunity to spend time with their 

families and attend other social events. However, it was also noted that some fishing vessels do 

continue to operate especially during majimana kiza, especially night ring net fishing, (particularly 

for anchovies), even though the catches are low. The worst time for fishing is majimana ya mwezi 

mkali (moonlight neap tides) from the 3rd day to 8th day since moon’s appearance, where almost 

all fishers are at rest.  

 

Figure 8: Monthly fishing calendar for Mafia based on lunar cycle.  

Source: Author 
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When fishing activity is low, life becomes hard economically for everyone on the island as very 

few fishers have a culture of saving money. Business transactions go by what the locals refers to 

as mali kauli, the borrowing of food and other household needs from shop owners and businessmen 

and or women with the promise of paying the money during Bamvua (Spring tide). This livelihood 

recession phase affects all people because money circulation goes down. Some astute 

businesspeople tend to take advantage of this situation by lending goods, especially food stuffs, at 

a higher price as people have no other options of obtaining them. For example, most of the street 

sellers use this time to lend women gowns/clothes (Vijola) and men’s clothes and home appliances 

at a high price only to collect money later during Bamvua. Some of these street sellers are women 

who normally sell dried fish, and work in anchovy processing (drying) - a major employer of 

women - during Bamvua.   I will explore this further in Chapter Five where I discuss the impacts 

of weather and climate changes on local fisher lives on the island.  There are, however, many other 

activities carried out by fishers during this period apart from maintenance of vessels (both 

motorized and non-motorized/traditional) and gear. These activities are called kazi za juu (onland 

activities). These include small businesses, boat making, crop farming especially tending coconuts, 

and other social non-income generating activities. For example, most of the wedding ceremonies, 

rituals, and non-routine religious gatherings are planned for this time.  

Knowledge of the lunar cycle calendar is essential for everyone on the island and a rule of thumb 

for the fishers. It determines not only the days on which certain fishing activities can be conducted 

and the necessary methods and equipment, but it also determines the activity cycle of the fishing-

boat’s crew. In short, livelihoods and cash flow among the island’s fishing communities are 

planned around the lunar cycle.  However, while everyone appeared to be aware of the lunar cycle, 

including school children, it is only fishers, in most cases, who have the skills to translate the 

implications of such lunar phases into fishing livelihoods. For example, the influence of tides on 
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catch; the cost of fishing in terms of finance, time, and labour; which of the fishing grounds are 

most productive; when, how, and how far into the ocean they can go; fish prices and market 

availability. Mzee Ambali, the retired fisherman mentioned earlier, commented that if one loses 

count of the lunar cycle and makes errors in the interpretation of various weather signs (a theme I 

further explore in Chapter Four), it can cost the fishing crew up to 80% of their capital. Similarly, 

for women fishers, especially for mollusc and octopus collectors, counting the lunar cycle is 

critical for planning their activities. They do this by closely following the Islamic lunar calendar.    

 

 

3.9 Fish processing and market  

The fish market structure on Mafia is complex and diverse. The complex market chain begins with 

what happens after fishing activities end, even before fish catch lands on the beach, and is 

controlled by the major players in post-catch fish handling processes. Key players in the post fish 

-catch processes include fish auctioneers at the fish-landing sites, fish buyers (who are in several 

categories), fish processors, fish transporters, and consumers (Figure 9).  It is required by law that 

fishers take their fish catch to designated fish landing sites and the catch be auctioned in public 

under the supervision of Beach Management Units (BMU) and local government leaders.  Fish-

landing sites are available in all fishing villages throughout Mafia Island and are governed by 

Mafia District bylaws.  Fish-landing sites are an important part of the fishing industry as they play 

a major role in the fish-market chain as this is where fishers, buyers (or consumers), processors, 

sellers, and government revenue collectors meet. The main landing site on Mafia is in Kilindoni. 

It is relatively narrow with about less than 4 meters depth and is sandy making it difficult for 

fishing boats to anchor on the shoreline. Thus, fishing boats dock several hundred metres from the 
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shoreline especially during high tides. This condition has, however, created a livelihood 

opportunity for women and men who earn money by carrying the fish catches from where the boats 

dock to the shoreline where fish auctioning platforms have been built. While women carry the fish 

in baskets on their heads, men load the catches onto small canoes. 

At the landing site several buyers compete for fish catch based on quality which is determined by 

size and type of fish and the demand for fish on that particular day. The demand for fish is 

determined by weather conditions, the amount of catch on the days prior to the day of auctioning, 

and the availability of buyers. The majority of fish buyers are brokers who buy to sell and are of 

different categories. The first includes those who are the owners of fishing vessels and gear. In 

some villages such as Jibondo, there is only one owner of all the motorized boats and fishing 

dhows, and he is the only major buyer of all fish. The boat owner-buyers supply fish to markets 

scattered along the coast, particularly Dar es Salaam which is the largest fish-consumer market in 

coastal Tanzania. There are also small fish-trading companies on Mafia that do not engage directly 

in fishing but purchase fish through brokers and then package them for national and international 

markets. Mafia is also home to the only finfish processing factory in coastal Tanzania owned by 

the Alphakrust group of companies (formerly TANPESCA) which has its headquarters at Kipawa, 

in Dar es Salaam with major branches, based on Mafia, Kilwa and Tanga. The district government 

owns large cold rooms that are available for hire by private traders for fish storage and icing. Small 

ice-making facilities and processing plants are also available and privately owned by individuals. 

These fish trading companies buy fish from women and intermediaries who buy the fish at the 

auctioning market and sell them to these trading companies at a small profit. Alphakrust buys, 

processes, and exports most of the octopus, prawns, shellfish, finfish, molluscs, crabs, and bivalves 

from Mafia to the international market and local tourist hotels. Women account for more than 80% 
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of all fish intermediaries in this buying category (interview with BMU secretary at Kilindoni). 

They also supply fish to various local consumer markets: restaurants, hotels, and households.  

After the auction, fish are packed into cold-storage containers for the Dar es Salaam market or the 

local market. These include all types of fish except anchovies or sardines which are boiled, salted, 

sun-dried, packed in bags called Viroba, and later exported to international markets (almost 70% 

of all anchovies) and domestic markets which account for at least 30% of all anchovies (Interviews 

with Mafia District Fisheries Department). The major domestic markets are Dar es Salaam, 

Dodoma, Arusha, and Mbeya while the export markets for sun-dried anchovies are DR Congo (in 

cities like Njanja, Kalemia, and Kasumbalesa), Burundi (Bujumbura), and Rwanda (Kigali).  

It was reported by district fisheries department that about 80 percent of all anchovies are sun-dried 

before export.  Some other fish are fried on the spot and then street fish vendors (mostly women) 

sell them to local consumers. In this regard, women hold an important place in the fishing industry 

largely because they dominate the fish-marketing chain. According the BMU secretary in Kindoni, 

almost 80 percent of fish processors are women and at least 35 percent of fish buyers 

(middlepersons) are women. Their contribution to the industry is enormous.   

Depending on the type and amount of fish catch, which has as much to do with the type of vessels 

and gear, weather conditions, as well as whether fishing has been done by a group of fishers or an 

individual fisher, some fish catches are neither brought to the designated fish landing sites nor 

auctioned in public. They are instead sold soon after concluding fishing, to fish trade boats which 

operate across all the fishing sites in coastal Tanzania. Some of these fish-trade boats are registered 

at various fish markets along the mainland coast in Dar es Salaam, Bagamoyo, Tanga, Mtwara, 

Kilwa, and some are not registered anywhere. According to the accounts of fishers themselves, 

some of these boats never touch land. They buy fish from fishers at sea and sell them to other 
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registered buyers’ offshore.  According to fishers, the majority of these boats are owned by a 

syndicate of fish traders based in Dar es Salaam, Zanzibar, and other coastal towns and some of 

them are government workers in the fisheries sector. According to other accounts, the onshore 

black market is flooded by traditional (mostly individual) fishers whose catch is usually a handful 

of kilograms; say less than 5 per person. The main buyers in this black market are women fish 

vendors whose capital does not exceed an equivalent of 10 GBP.  Both fishers and buyers benefit 

from not paying taxes that is only 6 percent of total sale divided equally between the buyer and the 

seller, if the intention of buying is not for consumption. Of these onshore black fish market buyers 

include women who buy fresh fish at low prices and sell at a relatively increased price (sometime 

less) to fish trade companies that normally do not buy directly from the fish auction market. These 

companies, as noted in previous studies (Mwaipopo, 2008), benefit from this arrangement since 

they are the ones who determine the price of fish based on quality (determined by size and 

freshness) and type of fish.  The advantage that sellers have is the reliability of market assured by 

fish trading companies. Women form the majority of this type of fish market. Some buyers are 

also owners of land-based fresh-fish store (mainly in Kilindoni town) who sell their fish to retail 

consumers in Kilindoni and Dar es Salaam, mainly transported by plane as small cargo parcels 

charged at less than 0.6 GBP per kilogram. Most street fish vendors and restaurant owners obtain 

fish from this market. Black market or network market buyers are directly connected to fishers, 

and they communicate regularly. In this category, buyers meet fishers in undesignated sites, known 

only to fishers and buyers, and these sites change regularly. As an estimation, this market accounts 

for more than 20% of all fish catch around Mafia (Interview with fisheries Department)  
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Figure 9: Post fish-catch handling and marketing chain in Mafia Island. 

Source: Author 

In the context of the Mafia fishing industry, post-catch fish processing activities account for the 

livelihoods of the majority of women and young men. These activities are, however, driven by fish 

demand and market conditions. For example, demand for anchovies has recently increased 

following the opening of export market to neighbouring countries such as Democratic Republic of 

Congo, Burundi, and Rwanda. As such, middlemen and women who are involved in the anchovy 

business have employed hundreds of women and young men in processing activities alone.  

For example, in Mfuruni sub-village in Kilindoni at least one or two members of each household 

are involved in the anchovy-processing sector.  General observation indicates that fish trading 
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generates more income for most of the members of fisher community especially women, young 

men, and children than the actual fishing itself. These results agree well with the findings of 

Chando (2002) who found that fish trading compensates for many of the household income gaps 

created by the inability of men to provide food and livelihood security. In her study, Chando found 

that, in families with retired fisher husbands, who used to engage directly in fishing, family support 

has now fallen on the shoulders of these women who are largely engaged in fish processing. 

Talking to women traders in Mfuruni sub-village, I learned that a trend has emerged in which 

women have become the main breadwinners in their households and hence accumulating more 

power than their husbands whose income, from fishing itself, is low. One woman exemplified this 

based on her more than 8 years of experience in fish processing. She told me that she and her 

husband wake up at five early in the morning and go together to the beach. At this time, most of 

the night anchovy fishers arrive on the beach for landing fish catch and the auction market for 

anchovies begins. As her husband embarks on a daytime fishing trip, she starts carrying anchovies 

catches from the boat -which normally docks several meters off from the shoreline due to very 

shall water- to the auctioning platform for about two hours till seven, and manages to make at least 

20,000Tsh (equivalent of 7 GBP). She then switches to boiling and sun drying anchovies which 

may give her an additional amount of at least 30, 000Tsh (10 GBP) making a total of 50,000Tsh 

(17 GBP) within less than 8 hours which is relatively higher than what her fisher husband can 

make, which may not be more than 30,000Tsh (10 GBP) per day or zero on a bad day. The majority 

of these women breadwinners are young and unmarried (or separated/divorced), non-Muslim, and 

immigrants. Being young, and unmarried makes them highly mobile between fish landing sites 

and between Mafia and the mainland where most the consumer market especially of anchovies are 

located.   Those who are relatively older than 40 years of age or higher appeared to be married and 

have permanent residence in the villages where they work, and they form the majority of food 
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restaurants owners/workers or venders around these fish marketplaces.  These women enjoy 

relatively higher freedom then among Muslim women. Gender issues appeared to be highly related 

to economics of the fish trade or market structure in Mafia as more women dominate the fish 

processing subsector. However, more research is required as there is relatively inadequate gender- 

specific studies looking at the intersection between gender and or socio-cultural and economic 

issues and the fish trade or fishing industry in general on Mafia and the implication it may have in 

terms of changing household structures and gender roles.  

 For example, during interviews with one anchovy trading woman in Mfuruni sub village in 

Kilindoni town, who migrated on from Arusha northern Tanzania, I was informed that majority of 

women house owners (or renters are women). One of the reasons provided was that most of these 

young women host migrant fishermen or fish tradesmen who come in during high fishing season 

and move out during low season. According to this woman interlocutor, these women live with 

these men as couples without marital commitment and enjoy two main benefits: One is that these 

fishermen and tradesmen will give them financial support in return for being hosted and getting 

sexual intimacy. Secondly, lack of marital commitments gives these women freedom to maintain 

other sexual relationships with other influential fishers and fish traders who are an important 

network for job and business security. According to this interlocutor, most women involved in the 

fish processing and trading sector considered having this type of network important and stress free. 

This has helped many young and middle-aged women to make stable income, hence gaining more 

power in their households.  

 

Two of the major challenges in fish marketing are capital and technology. Those with low capital 

can only use very rudimentary methods of processing fish and end up serving the local market. 
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The medium-sized processors serve the national market and those with relatively large capital 

export fish. However, I was told that of all fish exporters (to serve the international market), not 

even one was a local or a Tanzanian national. The buyers only use local middlemen/women whose 

profit margin is minimal. The outbreak of Covid-19 was one of the grand challenges that affected 

fish trade in the entire value chain on Mafia. Although at this time my fieldwork had already been 

stopped due to Covid-19 and much of my interaction with my interlocutors remained to be 

remotely through phone calls, fishers told me that the closure of the international border with 

Democratic Republic of Congo, Rwanda, and partially with Burundi as a strategy to contain the 

spread of the virus, saw anchovy fishing industry at a halt. The catches that were ready for export 

remained stranded at Kilindoni port and Kariakoo anchovy market in Dar es Salaam. Since most 

of the anchovy processors are usually paid in arrears by middlemen/women once the catches have 

been received and sold by exporters (who are mainly based in the export countries), this meant 

that all women and men involved in anchovy processing lost their money (that was yet to be paid) 

and livelihoods because there were no jobs anymore. Some traders lost their capital and business 

networks. Furthermore, due to the government’s Covid-19 response strategies that included 

restricted movements of people and social distancing, collectively resulted into reduced fishing 

activities and fish trade as the movements in and out the island decreased significantly. All food 

and fish vending women and restaurant owners, ice-processors, and traders in general lost some 

income due decreased fishing activities. Some young fishers even called me for help with looking 

for some alternative jobs in the city. This is because we had already built a good relationship and 

trust between us.  In their eyes, I was no longer a stranger, but as someone who is part of their 

community and to whom they can count on and reach out for help and advice.  

While the fish market trend on Mafia Island is rocketing at the expense of over-exploitation of 

fisheries resources, household livelihood security is threatened by lack of alternative activities. 
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Mafia Island, like many other parts of coastal Tanzania has not been spared from environmental 

disasters and crisis. Although problems constraining livelihoods consist of social, cultural, 

economic, and political issues, the ones regarded as more serious relate to environmental issues.  

For example, the most important cited challenges facing fishing and related activities were those 

related to climate and weather which have direct and immediate negative impacts on fishing and 

fishers’ day-to-day manoeuvres with the ocean and the coastal environment than do political or 

social issues. Local fishers’ years of connections with the island’s marine and coastal weather and 

climatic (spatial and temporal) patterns (Garcia et al., 2015; Moshy et al., 2016) mean that they 

have experienced these changes first-hand. The observations and experiences of elder fishers, their 

local knowledge of the ocean, and that of its resources and associated weather and climatic patterns 

around the island, suggest more than thirty climate-change related indicators. This implies that 

climate change and weather variability greatly influence livelihood conditions. Therefore, the 

ability to predict impending weather conditions has been a rule of thumb for fishers over decades. 

This is what I turn to in the next chapter where I explore in detail fishers’ knowledge of weather 

and climate prediction in an effort to reduce risks and strengthen fishing livelihoods.    
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4 FISHER-OCEAN INTERFACE: KNOWLEDGE OF OCEAN AND 

ITS WEATHER 

4.1 Introduction  

As highlighted in the previous chapter, fishers’ knowledge and fishing practices are recursively 

related. In this chapter I describe and examine, with an ethnographic focus, what constitute fishers’ 

knowledge about the ocean and weather within the specific geographic landscapes and ecosystems 

of the Mafia archipelago. I present the experiential and historical knowledge of fishers about 

Mafia’s weather and how they predict its impending conditions based on their local knowledge 

systems, widely known in the literature but coded differently as Traditional Ecological 

Knowledge, Local and Indigenous Knowledge, or Local and Indigenous Ecological Knowledge 

(Fischer et al., 2015). To avoid confusions already highlighted in chapter one of this thesis,  I  

situate this knowledge within the broad concept  of “Local Knowledge Systems” to refer to the 

holistic knowledge and understanding of fishers and local people on Mafia Island about how 

natural weather and climate system works and a repertoire of practices, skills, norms, rules, 

worldviews, and beliefs about interacting with the marine(ocean) and coastal environment and its 

resources to construct and moderate their day to day livelihoods.  

The LKS is generated through the intimate contacts between people and their natural world in 

given geographic location. As noted by McGregor (2004: 6), in the understanding of the local 

indigenous peoples themselves, LKS comes from nature itself and humans acquire it through close 

observation of the behaviours and interaction with flora and fauna, the atmosphere (moon, the 

stars, the sun, clouds, wind, temperatures etc) and the dynamic characteristics of physical features 

such as water, landscapes, and the spiritual world inherent in rituals/prayers, intuitions, dreams, 

and personal experience. This knowledge mediates significantly, the day-to-day lives of the 
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people, their socio-cultural practices, and economies (livelihoods). The knowledge grows and is 

refined through many years of experience and handed down to the next generations by cultural 

transmission (Rinkevich et al.,2011). As McGregor (2004) emphasizes, in order to understand 

what she calls a “process of coming to know” it is important to note that LKS is a way of living 

rather than simply what one knows, and a process of knowing rather than simply a product of 

knowledge, and that it is never universal, meaning it is rooted in place. McGregor argues that LKS 

is not limited to a body of knowledge or simply as a process of acquiring knowledge as an object.  

It is an action-oriented form of knowledge conceived through an integration of people/person, 

place (natural world), production and processes or relationships that come from this integration. 

According to Cajete (1994), understanding the relationship scientifically should not be at the core 

of LKS research, the key to acquiring LKS is by living and nurturing these relationships with the 

forces and forms in the natural world.  Some scholars, such as Castellano (2000) and (Krupnik, 

2009), have tried to classify LKS knowledge into three categories based on specific sources: one 

is traditional knowledge, as practical (action) knowledge passed from one generation to another 

through social-cultural practices; the second is empirical knowledge, as knowledge gained from 

observations of the natural world (normally cited in the literature as Traditional Ecological 

Knowledge; and finally, revelational (revealed) knowledge, which is conceived  through spiritual 

realms gained by people as a spiritual or ancestral inheritance or gifts.  

As we will see in this chapter, I show how fishers on Mafia interact with the island itself and the 

ocean and continuously observe processes and phenomenon that are indicative of impending 

weather and climate conditions. Based on these observations and through continuous testing of the 

various models of interpretations of the weather indicators, they determine which best fits their 

local conditions in order to make their day-to-day livelihood decisions. In this chapter, however, I 

intent to show that the fishers’ knowledge of forecasting weather comes from many sources, 
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including nature itself. I show how fishers base on the ocean itself, the marine and coastal plants, 

animals, the sun, the stars, the moon, and their fellow humans as well as their own bodies to 

forecast impending weather.  

4.2 Nature and content of LIKS of weather in Mafia Island  

The fishers’ knowledge of marine weather and climatic conditions (and its application) on Mafia 

is very much intertwined with fishing practices which are also bound to the historical, social-

cultural, religious (Islam) and geographical context of the island.  The perception of the ocean as 

their immediate environment and provider of food and livelihoods relates to a sophisticated and 

complex fisher’s knowledge of the ocean.  The way Mafia Island fishers understand and describe 

features and processes of the ocean and maritime weather phenomenon relates to Swahili culture. 

As previously mentioned, historically, Mafia Island has had trade contacts with the Romans, as far 

back as the 1st century (Chami, 2021b) and people of the Middle East from 200 BC (Chami, 2017) 

whose legacy is still persistent not only in the religious, socio-cultural, and economic context but 

also the marine knowledge and practices. As nuanced in other discussions by other anthropologists 

and linguists (Horton and Middleton, 2000; Caplan, 2007; Chami, 2021a) there are also strong 

Islamic and Qur’anic references in how fishermen talk about, and explain, the ocean and maritime 

weather. I further explore in Chapter Five how the islanders draw on these cultural and religious 

insights to cope with environmental changes, and how this reflects and shapes social relations and 

the ability to secure livelihoods. 

Fishers demonstrated a wealth of knowledge related to ocean weather parameters (temperatures, 

wind, precipitation, and humidity) and how these affect ocean water movements (in terms of 

currents and waves) as it relates to the physical characteristics of the ocean floor (existing rocks, 

ocean bottom relief features, dunes, coral flats, trenches, caves, rivers, and oceans plants as well 
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as particles or materials that remain suspended in water). They are also very familiar with marine 

species, biological processes (breeding cycles and migration, food and sheltering behaviours). 

Fishers’ knowledge is very much rooted in Islamic religious beliefs and cultural practices. In terms 

of their cultural beliefs, fishers expressed a strong belief that the ocean as a world different from 

their own is inhabited and controlled by good and bad supernatural powers that one needs to 

understand and respect to safely navigate and harvest its resources. The majority of fishers also 

believe certain practices such as rituals and prayers are necessary for a successful fishing 

occupation in the ocean. In the sections that follow, I begin with an ethnographic description of 

how fishers use their body conditions and health ailments, atmospheric features, characteristics of 

the ocean waters, and biological behaviours of various fauna and flora as indicators to predict 

impending weather conditions. I then move on to examine the demographic dimensions of LKS of 

weather forecasting on Mafia. Lastly, I discuss the challenges of LKS of weather and climate in 

Mafia. 

4.3 Predicting impending weather conditions 

It was learnt during the ethnographic fieldwork that the conditions and behaviours of impending 

weather is something that could be detected through close observation of many things in the 

environment and that a conclusion would be drawn based on concurrence of several indicators. On 

Mafia, fishers use a spectrum of indicators that range from biological (the behaviour and the 

phenology of various organisms), atmospheric and astronomical features, sea water characteristics 

and movement, traditional calendars based on the Islamic lunar calendar and monsoon seasonality.    
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4.3.1 Human body ailments as indicators of impending weather  

 “We should probably not go fishing tomorrow, there will be strong wind, and my bigger balls are 

playing up”. I was at the auction market helping my host fisher with offloading fish catch when 

one elder fisher boat captain was heard telling his fishing crew members as they waited for their 

fish catch to be auctioned at the fish auction market in Tumbuju sub village. I asked my host fisher 

what he meant by his balls playing up.  Hahaahaaa…! That’s Ngiri (scrotal elephantiasis)!  His 

scrotum was tightening.  My host fisher quickly replied in a low voice...   “They are good indicators 

of imminent bad weather.” To my astonishment, sure enough the next day saw powerful winds 

and a number of fishing vessels that were still fishing in the ocean capsized, while many others 

who expected to go fishing that day postponed their fishing trips.  

There is a wide-spread and strong conventional wisdom on Mafia that human health and body 

conditions have a sensation that tells a lot in terms of impending weather conditions. After several 

conversations with people, and especially elders, it is clear that observing patterns of pain among 

people suffering from lymphatic filariasis or elephantiasis (Matende), asthma (pumu), hernia 

(Ngiri) and rheumatism or arthritis among elders, ugonjwa wa wazee (‘old people’s ailments’) as 

they are known on Mafia, was widely used as a means to predict weather. Elders indicated that 

some people with the aforementioned conditions, including those who had bone fractures, had 

undergone surgery (operations), and women who had had caesarean deliveries, could feel mild 

pains intermittently (lasting for 2 to 3 minutes) or for at least several days up to a week, which 

would indicate impending rain or wind. Intensification of the same pain consecutively for some 

hours, or up to a day, would mean imminent heavy rain or strong wind event in 1 to 2 days. 

According to elders this is most common among elders with body joint health complications.  

Elders clarified that for accuracy of forecasts, the pains are monitored in parallel with the level of 
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cloud accumulation in the sky. Elders informed me that one could easily predict whether there 

would be rain or wind based on the prevailing or expected weather season. According to elders, 

the more pain one could feel would imply that the expected weather condition(s) is likely to be 

severe.  

One retired diver fisher and a long-term resident in Tumbuju sub village had his leg broken 10 

years ago. He told me that he felt mild shooting pain with tightening muscles exactly where the 

leg broke every time that strong winds or rainfall events are imminent in a day or two. “My wife 

had three caesarean deliveries in her life and many times she tells me there will be winds or rain 

tomorrow or the day after when she feels her abdominal muscles tightening with mild pains where 

she had c-section and it happens to be true”, he said.  He added that it is the same with people 

suffering from elephantiasis (Matende), and hernia (Ngiri).  

Elders noted that since these diseases, especially hernia and elephantiasis, are common in the 

coastal areas, it means that the majority of residents can easily tell forthcoming weather conditions. 

However, elders explained that there would be varying accuracy between one person and another 

depending on one’s skills and experience of interpreting the signs. Multiple signs, observed 

simultaneously, are a sure way towards a reliable prediction.  

Some studies (for example Guedj and Weingner, 1990;  Verges et al., 2004;  Peultier et al. 2017; 

and Bongers and Vandenneucker, 2020) of medical meteorology have shown a strong correlation 

between health conditions and changes in weather parameters, particularly temperature, rainfall, 

barometric pressure, humidity, and wind. Verges et al., (2004) conducted a double-blind study 

involving 92 patients with rheumatic disorders (80 with osteoarthritis, 12 with rheumatoid arthritis) 

to learn their pain experiences in relation to temperature, humidity, and barometric pressure 

changes. The results showed that osteoarthritis patients experience increased joint pain with a 

https://pubmed.ncbi.nlm.nih.gov/?term=Bongers+J&cauthor_id=32490766
https://pubmed.ncbi.nlm.nih.gov/?term=Bongers+J&cauthor_id=32490766
https://pubmed.ncbi.nlm.nih.gov/?term=Bongers+J&cauthor_id=32490766
https://pubmed.ncbi.nlm.nih.gov/?term=Vandenneucker+H&cauthor_id=32490766
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decrease in pressure suggesting that low atmospheric pressure conditions exacerbated joint pain in 

arthritis patients. Similarly, Guedj and Weinberger (1990) in their study to examine effect of 

weather conditions on rheumatic patients found that changes in weather parameters resulted in 

provocation of arthritic symptoms and signs as well as increasing humidity and falling barometric 

pressure resulted in worsening arthritic pain, swelling, and stiffness. These findings suggest that 

barometric pressure habitually decreases prior to extreme weather events. Tightening muscles and 

mild pains among patients with elephantiasis and hernia or those who had undergone surgery due 

to bone fractures could be linked to the impact of low atmospheric pressure (Peultier et al. 2017; 

Bongers and Vandenneucker, 2020). When low air pressure presses less against weak human body 

muscles, it causes body tissues (which have nerve endings) to expand in response to decreasing 

atmospheric pressure which eventually results into tightness, stiffness, and some discomfort of the 

muscles (Bongers and Vandenneucker, 2020). This could be what patients with the 

aforementioned disease, refer to as mild pains felt prior to rainfall or wind conditions.  

Furthermore, senior elders insisted that generally the condition of the human body is a good tool 

for predicting weather changes. However, most younger people seem not to be good at following 

closely their body’s responses to changes in weather parameters.  For example, high frequency of 

feeling thirsty, which is normally accompanied by sweating and general loss of body energy, is 

always associated with increasing temperatures, which happens when a wet spell is imminent. 

Fishers also told me that the feeling of general tiredness without any significant reason is always 

associated with impending rains. Skin itching, especially among elders, could indicate the onset of 

rains.  

https://link.springer.com/article/10.1007/s00484-016-1269-x#auth-Laetitia-Peultier
https://pubmed.ncbi.nlm.nih.gov/?term=Bongers+J&cauthor_id=32490766
https://pubmed.ncbi.nlm.nih.gov/?term=Vandenneucker+H&cauthor_id=32490766
https://pubmed.ncbi.nlm.nih.gov/?term=Bongers+J&cauthor_id=32490766
https://pubmed.ncbi.nlm.nih.gov/?term=Vandenneucker+H&cauthor_id=32490766
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4.3.2 Atmospheric features as indicators of imminent weather 

Fishers of Mafia observe the colour of clouds to foretell impending wind or rain conditions. 

According to them, a heavy, dark-coloured cloud accumulation on the lower horizon of the sky, 

especially during sunset, is indicative of rainfall in the next one to two days.  If the same clouds 

are greenish, it is indicative of wind in one or two days. How long the expected weather event will 

happen after sighting of the above cloud colours depends on how far the cloud is from ground 

horizon. The closer the cloud is to the ground, the sooner the expected weather event is about to 

happen.  However, if the cloud stands higher from the ground horizon, it will take up to two or 

three days for the event to happen. A light accumulation of clouds, like smoke, especially during 

north easterly winds (Kaskazi) implies a possibility of strong winds in a day or so.  

Cloud accumulation around the moon, the sun or stars is also an indicator of impending weather 

phenomena. For example, when stars are spotted at night, surrounded by light clouds that look like 

smoke, this is an indication of rainfall. Similarly, a formation of light clouds around the moon, 

especially during moonrise and moonset, indicates strong winds or rainfall. It was reiterated by 

fishers that when light clouds form a large circle surrounding the moon with red and bluish colour 

(similar to the rainbow circular arc) this is an indicator of rainfall. But if small reddish and 

yellowish clouds circle around the moon, and close to it, it is an indication of strong winds. When 

this sign happens at a time when it is still raining, then it is an indication that rain will continue for 

a prolonged time.  

Again, when the sun is very bright and clear from sunrise to sunset, without any clouds around it, 

(sometimes it appears very close to the eye and as if it is directly rising from or dipping into the 

ocean) is a good sign of calm winds that will prevail for at least a week. However, when the same 

sun has heavy reddish clouds around it as it rises or sets (i.e., when sunset/sunrise happens in the 
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heavy clouds above the earth-atmosphere horizon line) this is a strong warning of week-long strong 

winds.  

 

When high cirrus clouds move faster and do little to obscure the night sky, visible bright stars 

appear as if they are also moving faster.  When such movement happens while the wind at the 

ground is calm (ground level atmosphere) this is a warning that the next day will have strong 

winds. And if the clouds are positioned south of the island while there is strong wind blowing, it 

indicates that there will be calm winds the next day.      

When there is lightening at night, without thunder, this indicates that the wind season is reversing. 

According to elders if the lighting originates from the south of the island, this indicates onset of 

north-easterly winds (Kaskazi) and outgoing south-easterly winds (kusi) and it originates from the 

north of the island, it signals onset of south-easterly winds. Fishers explained that although the 

reversing processes tend to produce less destructive winds, this is always the perfect moment for 

the disastrous Maghibu winds whose signs during this reversal include clouds moving up faster 

than normal especially in the evenings of low tides in January. According to fishers, Maghibu tend 

to be abrupt, causing huge waves that can be destructive along the shore as it can pull anchored 

vessels back to sea.  The signs tend to be observed together with the condition of the beach (if 

there is a lot of sea detritus,) for accuracy of prediction. If the beach appears to be dirtier than 

normal (especially with seaweed) and the winds are relatively strong and it is a Kaskazi season, 

this is an indication that the winds will be slowing in the following days. Likewise, if the beach is 

dirty than normal during Kusi season while the winds are calm, signals a possibility for intensified 

winds in the following days.  
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The appearance of extremely red colouring around the sun during sunrise or sunset indicates the 

potential occurrence of Maghibu winds or strong winds the following days. On another note, 

fishers explained that when the sun takes on a reddish or yellowish colour on days that are already 

experiencing strong winds, it suggests that the prevailing winds will continue blowing for several 

days.  Elder fishers noted that this sign is also used to foretell the most catastrophic winds on the 

island, the Maghibu winds. According to fishers Maghibu are winds that originate either from the 

land or from the open sea which come with strong force that interferes the prevailing winds 

resulting in a short-lived (approximately 15 to 20 minutes) spiralling wind gust.   Fishers explained 

that the accurate prediction of extreme wind events such as Maghibu depends on the prevailing 

wind season. For example, from May to July many Maghibu episodes are expected. They involve 

very strong winds which are extremely dangerous for marine transport and fishing activities. 

Maghibu winds also occur when the monsoon wind seasons are changing from NE to SE or vice 

versa. Red or yellow colour around the sun during sun set signifies that there will be heavy cloud 

that may result in strong winds or heavy rains the next day which also is a warning that Maghibu 

may follow any time after the heavy rainfall. Fishers further clarified that if heavy dark clouds 

form on the mainland (umandeni/bara) this is an indication of heavy rainfall accompanied by 

winds. 

Elder fishers in Jibondo village with years of fishing experience in the waters around Mafia 

clarified that only knowledgeable and experienced fishers are able to accurately predict Maghibu 

winds. According to these elders Maghibu winds, also known as Dhoruba, are likely to occur twice 

a year: at the beginning or end of a wind season and in the middle of the season and mostly during 

long or short rains. These occur early in the morning or late evenings when most of fishers are in 

the ocean fishing, or returning home from fishing, or setting out for a fishing trip. This according 
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to the elders, causes havoc among inexperienced fishers because it is deadly, their signs are 

confusing as one of the elders explained in the following excerpt:  

 

“The majority of fishers, especially those who call themselves modern fishers, think that 

Maghibu are signalled only by heavy clouds ….but in principle, the most important signs 

are the colours and structure of the clouds and appearance of sparks…dark heavy clouds 

that stands from the mainland brings rains … but if it is heavy and not very dark with a 

straight white cloud lining below it, accompanied by lightening without thunder, this is a 

strong warning that Maghibu is about to strike…and when the two signs happen at once, it 

is even more dangerous because heavy rains and Maghibu will occur simultaneously.”  

 

When scattered clouds are suspended in the atmosphere forming a shape like scales of the parrot 

fish (Magamba ya pono, Photo 7), this is a strong indicator of strong winds in the next two to three 

days at maximum. This is a common weather indicator among many fishers and farmers as it 

sometimes suggests impending heavy rains if they appear during rainy season.   
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Photo 7: Parrot fish scales like-clouds in the sky signalling imminent strong winds.  

Source: Author 

4.3.3 The Ng’andu (Venus) and the Kilimia (Pleiades) calendar  

There is a widespread belief among community members on Mafia Island that the appearance, 

structure, and position of certain visible stars locally called Kilimia (the Pleiades) and Ng’andu 

(the planet Venus) are reliable indicators of imminent rainfall and wind seasons in a particular time 

of the year that guides not only fishing activities but also crop (especially rice) farming. 

 Ng’andu is a relatively large and very bright planet used by sailors and fishers at night to tell the 

time and direction in the sea.  According to fishers, Ng’andu can be seen in the sky late in the 

evening and early in the morning and so is used by both night and daylight fishers.  When the 

planet is spotted during very late nights it is an indicator that it is around 4am and fishers tend to 

wrap up their fishing activities ready to start going back home so that by around 6am they will 

have reached the shoreline ready for selling their fish catch at the fish auction market.  Ng’andu 
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was reported to be used by fish traders and especially women to estimate time to go to the fish 

market. One fisher woman explained that fish are always in great demand especially during fish 

scarcity days due to changes in wind, which are predicted by fishers and communicated to traders 

in advance. So, every trader must know the exact time fishers are expected to return to the beach 

from fishing trips and if possible, make prior arrangements (mostly in the black market). Ng’andu 

was therefore very helpful, because it can be seen by everyone, be it in the ocean or on land, and 

it is used to predict the time of the fishers’ return. 

When Ng’andu is seen in the evening, especially at around 7pm, this is generally a signal to fishers’ 

wives at home that their husbands are about to return home and food preparation needs to be 

completed.  One day during dinner with my host fisher in Jibondo village, his wife - a migrant 

from Kilwa Masoko - was narrating how lives of fishers’ wives have changed now to a co-provider 

in the household compared to the past when only the husband could provide for the household and 

the wife lived to satisfy her husband in terms of being a good wife, preparing good food and giving 

him children. She narrates that she was told by her aunt that when fisher husbands went for a 

several days fishing trip, some unfaithful men and women cheated by sleeping with other men’s 

wives or husbands, respectively. They timed their husbands’ return at home by closely following 

the appearance of a bright star called Ng’andu in the evening and early in the morning at the times 

of their return at home. The husband clarifies that the star is sometimes called Mzinzi (adulterer), 

because most of the unfaithful married men and women commit adultery when their partners have 

gone out fishing.  The appearance of Ng’andu in the evening therefore signals the returning home 

of daytime fishers which is also time for night fishers to embark into night fishing trips. When it 

appears early in the morning before sunrise it tells that the night fishers are returning home and 

daytime fishers are about to go out fishing in the day. So, adulterers use the appearance of Ng’andu 

as a signal for timing their extra-marital adultery acts before their partners are finally at home from 
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fishing trips or have left their homes for fishing in the ocean. It was interesting to note that Mzinzi 

narrative is widespread such that some fishers especially youth would tell you that they don’t know 

about Ng’andu but know what the Mzinzi planet is.  

Fishers also use the movement of a constellation of stars, locally called Kilimia, to foretell expected 

dates of rainfall onset and this guides them with when to start preparing farms, planting, weeding, 

and harvesting. The stars are also used to predict whether the imminent rainy season will be good 

or bad measured in terms agricultural harvests, particularly rice. The story of what kilimia is, and 

what implications it has, in terms of livelihood activities is narrated to me by a 105-year-old elder 

woman in Tumbuju sub-village with vast experience and knowledge of the island, including its 

changing weather and climate pattern and has been involved in weather related rituals in the past. 

The account is widely supported by narratives obtained from other farmers and fishers around 

Mafia. The elder woman explains that Kilimia is a group of 7 - 9 bright stars (or more depending 

on one’s sight) that can be seen in a clear night sky. The stars are grouped together and form a 

round shape and move from east to west, year-round. This cycle is called Mlongo wa kilimia and 

is linked with both rainfall and the wind seasonal calendar of Mafia. Mlongo wa kilimia has many 

ways in which it can be used depending on one’s main livelihood activities.  The location of 

Kilimia is used by residents both farmers and fishers to determine dates to start various farming 

and fishing activities.   

The elder woman further explained that the Kilimia calendar is a very common and well-known 

indicator and a farming guide that has been in use on the island for generations. Only people under 

twenty years old may not be able to explain what Kilimia is but they will probably acknowledge 

having heard about it, especially if they are involved in farming or fishing. According to her, 

Kilimia can also be followed by counting descending numbers from 100 to 1 in which every 



177 

 

interval of 30 days (an equivalent of one month) marks the beginning of one agricultural activity 

and the end of another, especially in rice farming. Based on this system, the main numbers that 

were used as reference include 100 (as mlongo mia) for farm preparation, 70 (as mlongo sabini) 

for planting, 40 (as mlongo arobaini) for weeding, and 10 (as mlongo kumi) for harvesting.   

 The elder woman (also supported by many other elders I talked with) narrated that Kilimia would 

normally move around the sky in the same way as the sun, emerging somewhere from the east 

around October and disappearing in the west around late June each year. The calendar begins when 

Kilimia emerge from the east of the island in October and could be seen in the sky at a location 

locals described as “Jua la asubuhi ya saa mbili mpaka saa nne” meaning where the sun is usually 

located in the sky when it is 8 - 10 am upper along the eastern horizon (at approximately 45 degrees 

angular elevation above sea level) east of Mafia. The stars could be clearly observed in the sky 

between 3 and 11am early in the morning.  During this time of the year the wind normally is about 

to change from Kusi (SE) to Kaskazi (NE) and this wind season is locally called Matilai Kusi 

which means the wind from the SE blowing NW is being deflected and forced to blow south-east-

south (SES) by wind originating eastward from the mainland. This wind favours the catching of 

certain fish species of interest to fishers such as Tili mkondo, Nguru, and Ngisi. On land, at this 

time, farming activities include farm preparation for rice and maize cropping and weeding on 

coconuts farms.  

From late December to January Kilimia can be seen at a position locals describe as “Utosini” 

meaning straight overhead.  At this time of the year, the wind has already changed to Kaskazi (NE) 

from Kusi (SE) and fish species such as Ngisi, and Tili are abundance. For farmers this position 

signifies that it is time to plant rice and sweet potatoes to take full advantage of the long rainy 

season which normally starts in late February or early March through to May.  Due to strong 
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Kaskazi winds, fishers tend to temporally migrate from western seaboard to the eastern side of the 

island where the impact of Kaskazi winds is minimal. Commercial sardine/anchovy fishers migrate 

to other nearby areas such as Kilwa and Bagamoyo to return to Mafia in March.  

In March, Kilimia can be seen above the western horizon (at approximately 45 degrees angular 

elevation above sea level) west of Mafia. Local fishers describe this position as “Jua la saa tisa 

mpaka saa kumi jioni” meaning where the sun is usually located in the sky when it is 3 or 4 pm in 

the afternoon. During this time, the Kaskazi winds are easing, giving way to Kusi winds. This wind 

period is called Matilai Kusi or Matilai Shamsi. In terms of farming, rice starts flowering and 

fruiting in April. Rice planting is not recommended at this time as it may not grow to maturity. 

Farmers use this time to plant cassava and prepare lowland farms mainly for short term vegetable 

and fruits growing such as watermelons, tomatoes etc.   Fishing activities also tend to shift from 

eastern seaboard to western seaboard, and sardine fishing for export resumes in Kilindoni and 

Tumbuju villages.  

When it approaches June, Kilimia is seen as disappearing in the west, a process locals call " 

Kuzama /Kufa kwa Kilimia” normally a position where the sun is located during sunset, west of 

the island. For farmers this time is not for planting any rain-dependent crops except vegetables and 

lowland cassava and sweet potatoes.  Mafia island, especially at its centre, has many lowlands 

areas that remain wet all year round. It also signifies harvesting season for rice, maize, beans, and 

other rain-dependent seasonal crops has begun and a general end of agricultural season in that 

particular year. A dry season (Kiangazi) starts, and farmers use this time to slash down tall grasses 

to clear and reduce weeds under cashew trees including spraying pesticides on cashew nuts and 

mangoes before they start flowering. Elders highlighted that there are some crops such as yams 

that can grow best if planted after the fall of Kilimia.  
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Other elders noted that Kilimia was also useful in foretelling whether imminent rainfall season will 

be good or bad for agricultural and fishing activities. When the visible Kilimia stars are many, 

exceeding 10 and grouped closely together, this signifies a bad agricultural year as the possibility 

of fewer rainfall is higher. However, if the stars are fewer and less than 7, this is an indication of 

heavy rainfall which may be suitable only for certain crops such as paddy which is normally grown 

in the lowlands after the end of rainfall season to make use of flood flash water that have not dried 

up. According to fishers, moderate rains, which are good for fishing activities and farming could 

also be signalled when Kilimia has a moderate number of stars (between 7-9). This conventional 

wisdom of the people of Mafia related to astronomical observation for planning various activities 

on the ocean and on land agrees very well with the findings of Orlove et al. (2002) in their cross-

disciplinary study to establish a scientific basis for the Andean potato farmers use of astronomical 

observation to predict the coming rains. They found that the farmers in Peru and Bolivia predicted 

a La Niña dry year when the Pleiades appeared to have at least 11 stars and an El Niño wet year 

when fewer stars could be observed while any conditions between these two extremes with an 

intermediate number of stars would mean a moderate rains.  

The role and influence of astronomical observation to predict imminent rainfall and wind seasons 

on Mafia is paramount for informing livelihoods adaptation to highly variable weather conditions. 

The knowledge of weather indicators not only holds great importance for managing weather- 

related risks in the ocean and on land, but also for ensuring household food security. One evening 

my local fisher friend and I went to a fishers’ coffee point (Kijiwe cha kahawa) in Kigamboni 

Street, Kilindoni town where most of the fishers meet in the evening after returning from fishing 

trips to discuss and share various ideas and experiences while playing draft and Bao games, one 

fisher (referred here as P1) arrives and jokes to one of the fishers playing Bao (referred to here as 

P2): - 



180 

 

P1.  Hey… Mwamu (a male in-law)! You should stop coming to kijiweni for a moment…. Kilimia 

is about to fall, and you haven’t planted your cassava… Bao will always be here…. Unless you 

are planning to starve my sister? 

P2. Ahaaa…Mwamu…just be frank…you want my place in this game eeh…. What do you know 

about Kilimia? In fact, we the Sukuma call it Ndimila back home (Shinyanga region, Northwest of 

Tanzania), once it shows up during October, you won’t find anyone in the streets…everyone is 

fighting with the hoe…!  

(Another fisher P3☺ intervenes  

P3: Ignore him…he is distracting your concentration on the game... 

P2…I know that’s what he wants so that I lose the game and he get a chance to play…  

P1. Yes, I want your place so that you have time to feed my sister… go back home Mwamu… 

P2. Go away…have you ever heard any complaints from your sister? She has never gone hungry 

even for a day.  

P1. I know…Mwamu, but seriously have you planted your cassava yet...? We are approaching the 

end of rainy season…I’m warning you! 

P2. Ahaaaa…I haven’t and I’m not planning either…. I planted rice this year… and had a good 

harvest …  

The above fishers’ conversation indicates how widespread the notion of Kilimia is to the residents 

and how it informs their livelihood decisions especially when it comes to farming. These findings 

echo previous studies (Chang’a et al., 2010; Kijazi et al., 2013; and Elia et al., 2014) which found 

that farmers in Maluga and Chibelela villages, in Singida and Dodoma regions respectively 
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observed the appearance and movement of a group of stars known as Nimila from the east to the 

west to predict the amount of rainfall in a season. Kijazi et al., (2013) found that farmers in 

Uhominyi and Ismani Tarafani villages in Ismani, Iringa region observed the movement of five 

stars called Vilimia to predict the impeding rainy season and a start of farming season. Similarly, 

the Inca in the Andes Mountains in South America embraced and worshiped the stars astronomy 

for more than 400 years to predict impending rainfall conditions and crop yields (Orlove et al., 

2000; Roland, 2009)  

4.3.4 The ocean and its waters as weather indicators 

The bouncing of water against the bottom part of the boat and on its lower sides (Mchapo wa maji 

chomboni), usually monitored by the boat captain chamber located at the bottom of the boat, is 

used to predict an impending strong wind spell. If the sound produced is low-pitched and sounds 

like water pouring from a container, this indicates that there is a possibility of short-lived strong 

winds within 30 minutes to an hour. This method of listening to how water bounces against the 

boat is a core and essential skill among fishing boat captains and fishers. Fishers further added that 

the sound produced by water as it bounces against the bottom of the boat and its sides in usually 

detected while lying against the wooded walls of the boat inside the captains sleeping chamber 

(Ngamani) is very useful in understanding not only the weather conditions but also the oceans 

bathymetric features and fish availability (e.g., whether there are rocks or sandy areas). This helps 

boat captains to avoid potential accidents but also be able to understand the type of fish that are 

found beneath the surface of the ocean. For example, fishers explained that if the sound (mchapo 

wa maji) resembles of boiling eggs in a metal container such as a saucepan, it indicates presence 

of a large rock beneath the surface of the ocean. This would mean taking precautions in case of 

strong winds, for there would be a possibility of encountering large and fatal waves. If the sound 



182 

 

resembles the sound of frying fish in hot cooking oil, this indicates rocky and sandy seabed and a 

perfect fishing location for jack fish species. The use of underwater sound for rainfall and wind 

prediction (Ma et al.,2005) and in knowing the depth and biophysical features of the seafloor has 

been documented at least since the twentieth century (Hind, 2014). Fisher communities in various 

parts of the world have used this form of knowledge for planning and management of fisheries 

activities including marine transport (Johannes, 1981).  

Teku, as it is known on Mafia is the internal vibration (turbulence) of water from the bottom of the 

ocean to the surface of the ocean (a phenomenon similar to upwelling). Teku is said to be associated 

with wind and temperature, which affects ocean currents movement. When this happens, it 

indicates strong winds associated with rainfall. Teku is a well-known indicator of weather and 

fishing conditions for fishers. Fishers of all ages and methods of fishing had various accounts of 

how badly Teku affects fishing activities as well as sailing because it is characterized by strong 

waves and instability of water currents in the ocean to the extent that even sailing with simple 

boats is not recommended. Fishers recounted that when Teku conditions occur it is a sign of an 

even bigger problem, a storm. When water current starts moving at a higher speed, it is indicative 

of strong wind. Fishers can sense unusual movement of these currents based on the sound produced 

because of the friction (or bouncing of) between ocean water and the bottom part of a fishing boat 

or sailing vessel.  

The colour of water also has a lot to tell fishers about weather conditions in the ocean. The clarity 

of the sea indicates a change in wind type or seasons. When it is clear, and the colour of the sea is 

bright this is an indication that north-easterly winds are incoming. Fishers clarified that in most 

cases this knowledge, related to how the colour of water can indicate weather phenomena, is 

common among divers. Divers are in good position to see this sign as they easily detect changes 
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in clarity of the sea every time they dive. If a diver observes less clear sea on that day compared 

with the previous day, it is a strong sign that the new season is imminent. If the change is from 

clear to poor clarity the incoming wind season is Kaskazi and if the change is from a dim sea to a 

clear sea, the incoming wind is Kusi. Fishers associated lack of ocean clarity with teku conditions 

which is a result of wind intensification. The colour of the ocean water can also indicate the bottom 

features of the sea. A dark blue colour of ocean water indicates relatively shallow waters of not 

more than 18 metres and sand covered with weeds and plants. Similarly, light blue colour signifies 

the presence of rocks in shallow waters and will always have relatively large waves if the wind is 

blowing. These places are normally avoided by fishers especially those who use large ring nets as 

it may tear nets and or accidentally kill unintended marine organisms should the nets touch the 

ocean floor.   

Changes in sea water temperatures is also an indicator of changes in wind type. Fishers informed 

me that in addition to the sound, colour and movement of water, water temperatures could also tell 

the kind of weather conditions expected. Once sea temperature starts decreasing, it is an indication 

of onset of Kusi wind season mostly from April usually associated with the long rain season, 

Masika. Also, when sea surface temperatures increase as felt by diver fishers during the nights 

from November and more prominent in January, Kaskazi winds are incoming and Kusi winds are 

outgoing, and the opposite is true when sea surface temperatures increase in February and March.  

When a small fraction of water body in the deep ocean is seen moving vertically from the surface 

of the ocean to the bottom (which can be confused to a moving fish), this signals an onset of strong 

Kusi winds in June and July. According to diver fishers the vertical movement of water is 

associated with decrease in temperatures mostly in June.  However, a sudden decrease in 

temperature mostly felt with a naked body while sitting on the boat in the evening after sunset, is 

a warning of strong winds similar to Maghibu but this one has no swirls and tends to prevail for 
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longer time than Maghibu (up to several hours). This is why in most cases boat captains prefer to 

have their upper bodies naked while sailing. Fishers perceive that underwater indicators of weather 

conditions are most common among diver fishers who have the ability to detect even the slight 

changes in the general characteristics of sea water through their bodies as they tend to swim or 

dive the ocean with their bodies almost naked.  

According to one retired diver fisher in Magemani sub village, these skills to detect and interpret 

changes in water temperature and movement using their bodies while swimming are the most 

advanced. These rare skills differentiate between true and experienced diver fisherman and the 

inexperienced one who in most cases cannot manage to sail in difficult or emergency situation on 

their own as reflected in the account narrated to me (in the excerpt below) by one retired caption 

in his experience of travelling in a dhow sailed by an inexperienced captain.   

Fisher: of course, the ocean has its own language and communicates all the time…the 

problem is always with the users… us. 

Me: can you expound a little what you mean by the problem are with you… the users  

Fisher: there are so many signs the ocean will give you especially if there are any changes 

in wind expected within a short period of time…just pay attention to water movements 

when you sail… but for inexperienced sailors this may be difficult 

Me: ooh! 

Fisher: let me give you an example of my own experience…. 

Me: Yes please! 

Fisher: one day I was travelling to Bwejuu Island from here and was given a lift on a cargo 

dhow sailing to Nyamisati Rufiji…as we were sailing, you know there is this habit of dhow 

owners giving their vessels to cheap inexperienced “salaangi” to reduce running cost… 

Me: Salaangi! Who is that? 
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Fisher: yes, the person who assists the captain while sailing a dhow…so as usual, I sat at 

the back of the dhow with only a vest on my top body …but as we approached a place 

called Kisimani Mafia, suddenly Ubaridi (a cold calm wind) hit my back… 

Me: Oooh…! 

Fisher: then I quickly told the captain, a young man in his 30s… hey my son… with this 

Ubaridi, I think the wind direction is changing…assuming he would understand me and 

adjust Tanga (sail cloth) accordingly…but he couldn’t understand me…and instead kept 

sailing  

Me: and so…! 

Fisher: After some few minutes…I decided to tell him solidly… the wind is changing my 

son please adjust Tanga accordingly… he gazed at me and said, hey… I am the captain 

here…don’t tell me what to do… 

Me: Ooh no…! 

Fisher: I knew something bad could happen in just less than 15 minutes if no action was 

taken… and I knew exactly what to do because I know everything about sailing dhows…if 

you mess up with winds you will end up drowning and damaging the vessel… so I started 

putting my things together ready for jumping in the sea when the situation gets worse… 

Me: Haahaaa…that means you had no choice… 

Fisher: exactly but I wanted him to learn from his arrogance and bad decisions …and in 

just less than 10 minutes, strong wind blew behind us…and because the young man hadn’t 

adjusted Tanga, the vessel started losing stability and direction …other passengers started 

screaming… and then the young captain shouted at me….do you know what to do mzee 

(elder)?... I told him… young man this is Yahomu (is when wind blows towards the 

direction of the vessel pushing it from behind) a good wind for us if we sail 

yahomu…loosen the ropes to control the wind behind us…and then set Tanga to sail 

yahomu (sailing the vessel by letting it be pushed by the wind coming behind it)… and he 

did just exactly as I told him… the dhow gained momentum and stability… 

Me: Amazing skill!  
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Fisher: the young man gazed at me…and said thank you… and we sailed safely to 

Nyamisati…he couldn’t charge me any money and we became friends since then...   

Me: Your skills are advanced! 

Fisher: Yeah I couldn’t tolerate his lack of skills, and that was actually not a dangerous 

situation compared to Maghibu… which when it finds you in the ocean everyone starts 

praying for God’s mercy…it comes with the swirling winds that starts spinning the vessel, 

and if the captain is not experienced in such a situation, you end up dying and vessel will 

be destroyed into pieces…Maghibu is something else my son…pray not to encounter it… 

According to fishers, it is always expected that the sailing vessel captain makes the ultimate 

decision while travelling and he should be able to understand all signs and indicators the ocean is 

showing, and it is not a single thread of indicators, sometimes multiple indicators are interpreted 

together for accurate prediction . To be able to master marine weather prediction, fishers informed 

that one must spend a lot of time with knowledgeable elders and travel with them. In the past, two 

experienced sailors sailed together in case there was an emergency and one failed to handle the 

vessel, the other took over. That is the reason why there were few accidents despite the fact their 

vessels were of simple technology compared with the current ones. According to elders, sailors in 

the past assessed impending weather before starting the journey and most of the journeys were 

accompanied by prayers or traditional rituals as one elder put it:  

In the past we were extra careful because emergency help was not there, you have to assess 

the current wind and search for  any significant indicator of bad impending weather 

conditions before you start the journey so that you know what to expect and determine your 

sailing route based on prevailing winds because if you sail through some rocky areas you 

will end up fighting strong waves. If you felt that something was not right, journeys were 

postponed.  

In the event of signs of strong winds that are due to appear in just few hours, fishers tend to anchor 

fishing vessels in a safe place or rush to the shore or nearby island for safety if time allows. If it 
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happens while fishers are still on land, the planned fishing trips tend to be cancelled.  This is to 

avoid potential accidents which could result in loss of lives or damage to fishing vessels/nets. 

The sparkling of ocean water (umeta) during the night is indicative that winds will change direction 

and with a possible increase in its strength within 24 hours. It was further added that heavy rains 

or strong wind may occur in two or more days when a calm sea in daylight happens to have strong 

sparks (umeta) similar to welding sparks. When Usolwa (a kind of water mist produced on the 

surface of the ocean when it is very hot, and the sun rays hit directly on the water) is seen coming 

out of floating plant pollen and dust accumulation of over a wide area equivalent to one football 

pitch there could be strong winds. The dust and pollen tend to cause flu and damage the eyes, 

especially of diver fishers.  

Elder fishers explained that when a slow valley formation resulting in huge and wide waves known 

as wimbi nene or mutia happens in the deep ocean waters, it indicates that there is a possibility of 

dangerous short-lived strong winds called Maghibu or Kimbunga cha baharini which lasts for 15 

to 20 minutes.  Usually, the waves tend to be wider and may obscure the visibility of someone in 

front you for at least 2 minutes. 

4.3.5 The ocean underwater sounds  

Certain underwater sounds that most local fishers associated with rock caves in the ocean were 

said to indicate change in winds or impending rainfall. When a sound of underwater rocks  

(resembling the sound of a faraway moving car) is heard for 2 to 3 hours in a day with strong 

winds, it indicates that the prevailing winds at that particular time are about to cease in two to three 

days. However, if this sound is low and persists for a day or two days, it indicates that very strong 

winds are expected within few days or up to a week at maximum. This underwater sound is a 

widely known and the most reliable indicator of impeding strong winds in Jibondo Island and 
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along the eastern seaboard of Mafia. The commonly known rock caves which produce the 

aforementioned sound to indicate onset of strong winds are Kifinge, Kitutia or Tutia and Najimbo 

along the eastern seaboard of the island.  In Jibondo Island, sounds that resembles calm thunder 

originates from Kichangi rock located near an area called Malokoni is an indication of heavy 

rainfall. When a stronger sound is heard coming from Najimbo rock which is located on the north-

eastern part of Mafia it is widely believed to indicate onset of rainfall which would be followed by 

very calm winds (shwari) mostly on the western seaboard of Mafia. If the sound is heard while 

there is a heavy cloud accumulation in the sky it is indicative of rainfall any time within 1 to 3 

days.  

The sound of these rocks can be heard as far as 15 km away. This means that when these rocks 

start to produce the sounds, most of the people on the island can hear them, and thus its popularity 

as a predicter of weather. These rocks are found under the sea and cannot been seen protruding 

above the sea surface. Fishers informed me that some researchers have tried to search for the rocks 

in the ocean in the past to investigate the mechanism and cause of the sound but could not locate 

them. It is still not known what causes the sound and why the sounds of these rocks change 

depending on impending weather phenomenon.  Several studies on underwater sound suggest 

many sources of ocean’s underwater sounds, such as anthropogenic activities, breaking 

waves, rain, and marine life (Radford et al., 2010).  

However, based on their experiences, fishers in Mafia associated the sounds with under water 

rocks caves and coral reef structures spread over the eastern coastline of the island and suggested 

it could be the pouring of water into these caves, as well as breaking waves as they hit the rocks. 

Fishers noted that when there is an increase in sound levels there will be increasing wind speed 

and strength. Further research also highlights that when a wave breaks, dense spirals of small 
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bubbles form within the surface water and are the ones that determine what a wave sounds like 

(Ma et al., 2005). Since, according to Wilcock et al. (2014), the bubbles' proportions of breaking 

waves affect climate-influencing processes by mixing ocean and atmosphere (the air), this could 

be the reason why local fishers experience changes in weather several days after these sounds of 

the breaking waves are heard.  

4.3.6 Biological indicators of weather conditions  

Insects such as ants are used as bio-indicators of rainfall, Safari ants (Siafu) moving in a line, back 

and forth, mostly for food collection, is regarded as an indicator of rainfall onset within several 

days up to a week. Elders clarified that the movement of ants is sometimes confusing, and one 

needed to be well-experienced to be able to accurately predict weather conditions related to their 

movement. For example, if the movement happens somewhere in the middle of a rainy season, it 

indicates that there will be an increased amount of rainfall during the following days. According 

to elders in most cases, the rainfall seasons tend to be divided into two halves separated by a two-

week break. At the beginning of each these two rain periods, there is increased movement of safari 

ants. Safari ants can also be predictors of the amount of rainfall, especially a storm, when they 

appear carrying foods stuff from one location to another.  

If some small ants, called Mburukasi (Pharaoh ants), were seen moving out from underground, 

probably due to water getting into their nests this suggested that heavy rains or storms were 

expected within several days up to a week. Currently termites also tend to increase their 

movements and close the small holes on their mounds. This, according to locals, is a good sign 

that heavy rainfall or a storm is imminent. It was also mentioned that when weaver ants build their 

nets by gluing tree leaves together this indicates that rainfall will fall within three weeks to one 

month. The rainy season of the year 2019/2020 was considered by many fishers as an El Niño year 
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similar to 1997/1998 rains because long and heavy rains. Although there is no equivalent word for 

El Niño in the local Swahili lexicon, local fishers especially elders recall the 1997/1998 rainfall 

season as mwaka wa unga wa njano or unga wa Yanga13 (the yellow flour year) referring to the 

yellow maize flour that was given by the government of the United States of America as  

emergency aid to Tanzania following the widespread hunger across the country as a result of the 

El Niño rains.  The rainfall season during my fieldwork, was similar to the unga wa njano/yanga 

year especially from late January 2020.Few weeks prior to onset of the season, ants’ movements 

were widespread in leafy areas under trees and could be seen moving in straight lines across human 

pathways.  

Previous studies (e.g., Bagchi, 2015), have shown that there is strong natural association between 

rainfall and ants’ life. Rain impacts ants’ food security by generating the loss of harvested food 

material input into the nest by increasing the risk of contamination with ant fungi culture and 

consequently plummeting colony growth (Farji-Brener et al., 2018). Ants tend to collect food 

materials and rebuild their nests before potential heavy rainfall to reduce the risk of increased 

contamination from the ant fungus culture and increased muddy accumulation along their trails 

(ibid). 

Mounds (vichuguu) of termites (mchwa) were also seen closed in March which experienced the 

heaviest rainfall.  Locals indicated that certain type of termites would be seen building mounds on 

 
13 Yanga is common name for the Young Africans Sports Club, a highly enthusiastic professional football 

club with large fanbase across Tanzania and East Africa. It is famously known across the country for its 
use of yellow and green as their primary identity and corporate colours branding to the extent that some 
people tend to use the term yellow and Yanga interchangeably (as elders in Mafia did). The club was 
established in 1935 and is based at Jangwani ward of the Ilala District in Dar es Salaam Region ( Mwango, 
2020)  

https://www.africanpressclub.com/stories?author=60abec1c241072344ef4ffb7
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the walls of houses or among dry logs where rainfall did not reach, this would indicate impending 

rain. 

Fishers also mentioned that towards the beginning of a rainy season, hermit crabs 

(kaji/konokono/chechelu) also tend to move to a new shell. Fishers noted that hermit crabs are 

believed to move to new shells shortly before the beginning of a rainy season and there is a 

widespread conventional wisdom in Mafia that when someone steps on hermit crabs that has just 

moved to new shells, he or she is likely to miraculously lose direction of the fishing grounds on 

that particular day until the next day. Fishers said they tend to avoid stepping on these crabs in 

order not to lose direction of their fishing grounds.  

 

Certain fish behaviours were noted by fishers as indicators of wind or rain or both. Certain sardine 

species, which are not fished for food or commercial purposes on Mafia Island, locally known as 

Dagaa kichwa or Bakari Kichwa, normally live several kilometres offshore in the shallow waters 

of the Mafia-Rufiji channel. When they are seen leaping in and out of the water close to the 

shoreline on the western seaboard of Mafia, this is an indication of imminent rain in not more than 

three days.  

The Longhorn Cowfish/Horned Box fish (Lactoria cornuta) known on Mafia as Kigombegombe 

or Kifufu fish are rare and hard to catch fish. Fishers describe Kifufu as having a box shape with 

hard scales and a cow-like horns on its head. Fishers explained that when Kigombegombe fish spit 

water, air, and foam at once (povu) immediately after capture, this is a sure signal that strong winds 

accompanied by rain showers are forthcoming in less than twelve hours. However, if they produce 

water, air and foam with a hissing sound shortly followed by a grunting sound, this is a strong 

signal that a storm would arrive in about half to one hour.  
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It was also noted by line fishers that when fish do not take bait from the lines within a short time 

after they have been set, this is an indication that there is a possibility of strong winds in just few 

hours. This knowledge of how fish behaviours can predict imminent weather is most common 

among line and diver fishers. These fishers spend a lot of their time paying attention to various 

signals of fish behaviours that are a direct response to changes in ocean water conditions. Fishers’ 

productivity, and the efficiency of their work, depend on the conditions of the seabed in relation 

to its bathymetry such as rocky reefs, and conditions of the ocean in terms of wind induced waves 

such as Teku.  According to Hemedi Ahmed, a line and diver fisher based on Kilindoni, strong 

winds and waves are the greatest risks that may result in fatal accidents, while fishing may result 

in low or zero fish catches for most of the diver and line fishers. This is so because during harsh 

conditions, fish tend to hide in holes and caves instead of taking baits. It is also difficult to see 

through water for divers when the ocean is not clear due to suspension of particles and dust 

resulting from wind induced waves and currents. Predicting these conditions in advance is 

extremely important for a successful fishing trip as this helps fishers to note if there are expected 

changes to catch which can be reduction or increase in the fish catch.   

A bird that is known on Mafia as Fulukombwe (Sea eagle-Haliaeetus vociferoides) hides among 

dry wood logs in the coastal mangrove thickets called Kapani, when rainfall is imminent. When a 

Pied Crow (Corvus albus) known on Mafia as Kunguru doa jeupe is seen hovering higher than 

usual in the sky, this is a sign of calm winds in few hours.  The sighting of Zafarani birds (canary 

bird (Serinus canaria)) is an indication that rainfall season is about to end, and the dry season 

begin. The frequent calling of Tundusi birds (scops owl family (Otus) is also an indication of the 

onset of rainfall. Elder fishers explained that the increased hooting or vocalizations of Tundusi 

tend to be a response to changes in atmospheric conditions or the presence of prey species that 

become more active before rainfall. 



193 

 

Mangrove seed pods, known as Chuchu on Mafia, when seen floating vertically during high tides 

is an indication of the beginning of Kaskazi wind season. The word chuchu is a Swahili word 

which refers to women’s breast nipples.  These seed pods are of the mangrove trees species that 

grow by a process called vivipary, a phenomenon that involves mangrove seed pod growing long 

and pointing downward - into an okra like shape (up to 30 cm or longer) - and falls to the ground 

after maturing. The back-and-forth movements of low tides carries them offshore and when water 

comes back during high tide, the mangrove seed sticks float vertically with only the ‘nipples’ 

visible.   The pods are then carried up by the high tide washes to the upper tide level and are left 

inserted vertically or slanted by water ripples and begin to germinate into seedlings and eventually 

into a full mangrove tree. This process happens once a year and locals on Mafia associate it with 

the onset of north-easterly wind season (Kaskazi). 

The sighting of marine macro algae or gulfweed or Sargassum (Mwani) in November indicates 

that south-easterly winds are easing, giving to way the onset of north easterly winds from 

December. Gulfweed is normally found in open sea waters and grows by being attached to rocks 

and held buoyant by tiny, round, gas-filled bladders that grow along the stem of the plant. 

According to elders, children like to play by stepping on gulfweed whose bladders produce 

popping sound when pressed and burst. They further explained that gulfweed is the primary food 

for the sea turtles and an array of fish species such as jacks and shrimps.  When the impact of 

strong north easterly winds hit the sea causing swirling movement of water at the bottom some of 

these turtles are washed on to the shore along with whatever is on the sea floor: pieces of wood, 

rock particles and pieces of metal. As I mentioned earlier, during this turbulent movement of the 

seawater, the sharp materials often hit the turtles, and, in many cases, they reach the shoreline 

dead.   



194 

 

Similarly, if other types of seaweed such as kelp appeared, this indicated the onset of south-easterly 

winds (Kusi) and the end of the north-easterly (Kaskazi). Observation of these types of seaweeds 

is normally made in parallel with other signs which include the emergence of colourless jelly fish, 

an increase in small flies (nzi wadogo) along the coastline, all indicating the onset of Kaskazi. 

Although there is still lack of information explaining how these organisms arrive on the shoreline, 

it is a possibility that it is associated with wind driven-turbulent upwelling along the Mafia-Rufiji 

seascape channel. Wind-induced waves, as well as currents which occur when friction between 

winds and ocean, intensify on the surface of the ocean creating coastal upswelling in along the 

western seaboard of Mafia beginning in December and lasting until March. Coastal upswelling 

from the bottom of the sea creates chaotic movement of particles including buoyant organisms and 

plants which are uprooted and carried up from the bottom and pushed forward through the surface 

of the ocean towards the shoreline.  

Strong Kaskazi winds tend to blow southwards, originating from north hitting western seaboard of 

Mafia Island in a north-westerly orientation. During this period the beaches of the western 

seaboard of the island are flooded with all sorts of materials from the ocean bottom including dead 

bodies of ocean bottom organisms such as sea turtles, clay fish, star fish etc. Local fishers informed 

me that during this season a lot of valuable materials (some still in good condition) such as bags 

of clothes, electronic gadgets, are picked up by people. These items, according to locals, are often 

dropped overboard, either from transport boats or large cargo ships, that pass near the northeast of 

the island. During this same time beaches on the eastern seaboard remain clean until early April to 

October when the monsoon wind reverses from Southeast to Northeast.   



195 

 

4.4 Demographic dimensions of LIKS of weather forecasting  

The majority of fishers have learned this knowledge through practical experience of working under 

experienced senior fishers. It has been noted that the knowledge of weather forecasting among 

fishers varies based on demographic (gender and age, as well as education) and livelihoods factors.  

Where one is located geographically on the island and the biophysical resources on which one 

depends, seemed to determine the type and level of knowledge among fishers. This is because of 

the features of the ocean bathymetry on which they base their work and interact with it to harvest 

certain type of fish species found in those habitats.  For example, some of the best indicators on 

the eastern seaboard of the island include the underwater sounds and ocean water movements, this 

is because of the bathymetrical features of the full open sea. The skills of reading the movements 

of water against these physical features to foretell impending weather appeared more common 

among fishers on the eastern seaboard villages such as Jibondo Island than those on the western 

seaboard where such features are not found.   Line fishers and divers, who are common within the 

Mafia Island Marine Park regulated zones, are very familiar with prediction of impeding weather 

based on fish behaviours, water movements and currents. This is because firstly, their bodies are 

always in the ocean, which makes it easy to sense even slight changes in water characteristics, 

such as water movement pattern or temperature, compared to those who use nets because they are 

always working on the boats. Secondly, since most of the divers catch fish one by one, they are 

positioned to know the behaviours of individual fish species more than ring nets fishers. The role 

of physical features such as water bodies, mountains, and forests as sources of environmental 

knowledge, has been discussed by cultural geographers (e.g., Afolabi Ojo, 1966), as being the 

major sources of mythologies that are used to explain and preserve environmental knowledge.   
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This study has found out that there is also variation in LKS of weather across different population 

groups based on gender and age. For example, conversations with women revealed that men’s 

possession of knowledge is higher than that of women and that their learning process is through 

stories, accounts and experiences being told by their men within households, whereas men, in most 

cases, learn by doing and participating in the marine activities as well as accounts of experiences 

and stories told by elders in the household and community at large. Despite their clear role in the 

fish economy as indicated in chapter three above, women’s participation in community gatherings 

is limited compared with that of men because, for religious and cultural reasons, women are 

expected to stay indoors in most cases except under special circumstances such as social events, 

in schools (for young population) where still the chances of mingling with men are very limited. 

The basis for the variation in knowledge-possession between men and women rests on partly the 

social constructions of gender roles which determines in the main what men and women can do in 

the traditional economy.  Looking at difference of the biophysical capacity between men and 

women, as Anderson (2016) argues, males are typically holding the role as providers and 

protectors in community, while females appear to be fulfilling roles of reproduction and household 

care. These roles assign them to different production sectors and cultural segments in the same 

environment.   For example, interviews with women who are engaged in fish vending and 

processing activities, showed them to be knowledgeable of tide patterns of the ocean, the timings 

of high and low tides, and the activities that can be done well during each of these tides. More 

generally, they could intuit the amount of catch expected depending on the amount and kind of 

wind on that day. Tide patterns determine the appropriate time for fishing vessels to land on and 

set off from the beach. This knowledge of tide patterns helps women, who buy fish directly from 

fishers as well as processors, to stay tuned to the fishers’ schedule of fishing trips and the amount 

of fish catch expected on that day by looking at the amount of wind. When asked about the specific 
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details as to what happens when wind is strong that makes it hard to catch fish, the majority of 

these women could not explain and referred me to fishers directly, suggesting that it is the fishers 

(men) who holds the explanatory (deeper) knowledge. However, the extent of variation of this 

knowledge is taking another shape and the knowledge gap between men and women is beginning 

to narrow because of women's direct involvement in fishing activities, changing gender roles 

(women becoming the breadwinners in the households) and increased socio-cultural interactions 

This puts them closer to the production forces and processes which exposes them directly to the 

sources of knowledge that men have always interacted with. 

Different individuals in the community appeared to hold varying degrees of knowledge in terms 

of both depth and specificity, but generally, elders and senior fishers are more knowledgeable of 

weather than youth. The variation of knowledge between youth and elders is more on the depth 

and breadth of interpretations of various indicators of weather and climate.  For example, elders 

appeared to know a lot about different types of indicators (substantive or conceptual knowledge): 

astronomical and meteorological indicators, animals, birds, and insects, while the younger 

population could mention a few atmospheric indicators such as clouds, wind, temperature and 

thunder or lightning but had difficulties in accurately interpreting them (lexical knowledge). Elders 

demonstrated the ability to apply knowledge in different fishing contexts, make connections, and 

think critically to extract practical information that could be applied to problem-solving and 

decision-making. Knowledge of sudden changes in winds such as the occurrence of Maghibu 

winds was more common among elders (mostly men) than youth. Younger women could hardly 

explain anything related to water movements and currents and their implications in terms of 

impending weather.   
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With respect to livelihoods, most fishermen mentioned indicators that are very close or directly 

observed/read from the ocean, such as behaviour of ocean waters (e.g., Teku, Umeta, Mchapo wa 

maji chomboni), biological indicators such as insects and birds, while farmers (mostly women) 

would mention more about the traditional farming calendars as related to Kilimia stars and the 

common monsoon wind seasonal rains in the Island particularly months for Vuli and Masika rain 

seasons. While the monthly Islamic based lunar cycle calendar appeared to be generally known by 

almost all residents of the island, mostly elders and experienced fishers would relate it to monthly 

fishing livelihood patterns, and weather-related implications. The use of religious and other 

spiritual beliefs for predicting weather was very rare among young people but common among 

elder fishers.  

According to elder fishers, the main reasons for the variation of knowledge between young and 

older fishers include increased modernity and reluctance of youth to learn from elders due to poor 

relationships between them. Variation of knowledge based on gender as mentioned by elders is 

that young women/girls in Islamic dominated societies like the one on Mafia, interact more closely 

with their mothers than their fathers, and since more of this knowledge is held by elder men, their 

chances of learning from their fathers remains limited.  This also tells us why youth in general 

have less knowledge of weather than elders.  

It would seem that weather knowledge is under threat of disappearing. Elders who hold this 

knowledge only in their minds are dying without having passed the knowledge to younger 

generations, who are ignorant of many local knowledge systems and shun traditional methods in 

favour of modern methods. Again, a considerable number of indicators are disappearing due to 

climate change and general illegal fishing practices.  Fieldwork revealed that the majority of senior 

fishers had hardly reached primary education level and had spent much of their time fishing where 
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they gained their knowledge and experience compared with the younger generation, some of whom 

had secondary education and believed more the scientific weather outlooks and forecasts than local 

knowledge of weather.  It is interesting to note that participants with higher education and who 

have lived in the area for quite a long period of time have a higher understanding of the use of both 

weather and scientific weather and climate forecasts for making decisions related to fishing 

activities compared with other groups of people. This is because of their exposure to the two 

knowledge systems and a belief that the two forecasts can complement each other and that it is 

always good to have all the forecasts in case one fails. Additionally, their ability to access scientific 

forecasts through different media and or electronic devices such as mobile phones has enabled 

more young boat captains to use both local knowledge and handheld Global Positioning System 

(GPS) devices or GPS enabled smartphones for locating fishing grounds or spots that normally 

have more fish. Youth access and or exposure to the two knowledge systems has always been a 

dilemma and source of confusion, especially in times of emergency. How this information is used 

between young fishers and elders is different. Elders informed me that if they receive weather 

forecast information from the Tanzania Meteorological Agency, the first thing they do is to 

compare whether it agrees with their observations. When the two knowledges contradict one 

another, they simply rely on their traditional knowledge and disregard the scientific forecast. In 

simple terms, their knowledge comes first, and they use it as a basis of assessment of whether the 

TMA forecasts are correct or not. Youth on the other hand, especially those who have some degree 

of formal education, also find themselves in a dilemma of choosing one knowledge system over 

the other. On the one hand there is a scientific dilemma imposed on them by the western 

epistemological and ontological lenses, but on the other hand, is more of an ethical and cultural 

dilemma that feels more natural because of their inherent experiential modes of knowing and of 

living in a complex belief system that accompanies this knowledge.  However, there have been 
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instances on Mafia where fishers have experienced failure in making the right decisions or have 

risked their lives based on scientific forecasts or modern technologies because of either their 

inability to understand the scientific or technical language used in communicating weather 

forecasts or the incorrectness of forecasts themselves. Likewise, as shown previously in this 

chapter there have been instances where the same young fishers have failed to interpret the 

traditional indicators of impending weather conditions, thus making wrong decisions. And this 

echoes the current anthropological debates of the role of LKS in both academic and development 

discourses (Sillitoe 1998, 2006; Briggs, 2005, 2013; Berkes, 2009; Bruchac, 2014) as highlighted 

in Chapter One.  In Chapter Five, I discuss these theoretical arguments in relation to the dynamics 

between LIKS and TMA weather forecasts and the circumstances that determine their use and 

uptake.  Based on the ethnographic data on Mafia, I show when and how each knowledge system 

of weather forecasting becomes powerful and influential in situations that require serious 

decisions.  

Again, it was observed that most of the youth who have secondary school education and above do 

not engage in fishing and farming activities, but rather rely on small business activities, particularly 

the provision of transport services using motorcycles taxis (famously known as Bodaboda) by 

young men, and cooked food vending for young girls as part of their mothers’ core livelihood 

activities. This population group that would traditionally be learning LIKS of weather as they 

engage in fishing activities under senior fishers and elders are now directing their attention 

elsewhere, thus interrupting the chain of generational knowledge transmission.  

The challenges of Local weather forecasting on Mafia  

Predicting weather conditions based on local indicators is currently facing challenges. Most of the 

fishers expressed that many reliable indicators of weather seasons have disappeared. Most of the 
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seasons have changed in terms of their onset and end dates as well as their characteristics. For 

example, the onset of Kaskazi winds used to be in November but these days it has shifted forward 

by one month starting from mid-December. According to fishers, this has confused many fishers, 

especially those with limited knowledge of weather prediction.   

The knowledge of predicting forthcoming weather is a compulsory skill for any fisher of Mafia, 

because of the subsistence nature of the fishing industry itself. This knowledge becomes more 

important and a pre-requisite for fishing vessels’ captains, as their knowledge and ability to make 

appropriate decisions needs to be of an advanced level. This is the reason why most of the fishing 

vessels’ captains and sailors in the past had to possess a wide range of skills and experiences, not 

only for maximizing fish catch revenue and ensuring the highest return on investment, but also in 

ensuring the safety of fishing crew members and properties against weather extremes and other 

risks while at sea.  

However, fishers acknowledged that with increased technological changes some of the local 

knowledge elements have disappeared, for a variety of reasons: traditional fishing techniques are 

currently not favoured because of the presence of modern technology hence denying the 

opportunity for young fishers to learn past knowledge; some fish species such as Songolo, Hongwe, 

Vibua Ngozi, Sehewa and Jodari have disappeared (due to modern technology that have led to 

their overexploitation), hence the local knowledge-based skills needed to catch them are no longer 

relevant. For example, there are very few people, especially the elders, who still use Wando traps, 

which are almost extinct, and the majority of fishing grounds where one could find the few 

remaining aforementioned species are highly regulated under the Mafia Island Marine Park 

(MIMP) regulations. The use of modern equipment such as the satellite based Global Positioning 
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System (GPS) devices and outboard engine boats has made the use of stars movement to locate 

fishing grounds and manage directions and dhows among modern sailors less relevant.   

Apart from knowledge of marine weather and climate prediction, other forms of local knowledge 

are also disappearing due to destructive fishing practices that have been common for over two 

decades. As a result of these practices, many natural indicators of location and places and corridors 

in the ocean have been removed or destroyed completely. For example, according to fishers in 

Kilindoni, there were huge coral reefs that acted as references for fish breeding sites (Chaza) and 

fishing areas, which were destroyed by dynamite fishing some years ago.  Some areas that used to 

offer special services while in the ocean and acquired their names based on those services have 

lost their relevance due to destruction of coral reefs and its associated reefs. For example, a famous 

place in the ocean called Chooni (“a toilet area”) used to have a protruded reef rock that was 

comfortable enough to be used by fishers as toilets but has been destroyed by dynamite. Similarly, 

Dira (compass) was another prominent rock that was used as a place for relocating directions by 

captains when they lost direction in the ocean. Kwa seif is another area in the ocean whose signs, 

rocks that could be seen at the surface, have been lost. This is a place where many people died due 

to bad sea weather conditions, and it was named Kwa Seif after a famous and trusted sailor named 

Seif who was the last victim to die at the area, so people take extra precautions as they approach 

the area. All of these areas had reef rock signs that have been lost as result of modern fishing 

practices.  

In general, findings presented in this chapter demonstrate that traditionally, fishermen on Mafia 

Island have based their decisions regarding fishing practices on their extensive local knowledge of 

marine weather and climate patterns. They utilize a diverse range of indicators that combine 

various living organisms such as marine or coastal animals and plant phenology, insect behaviors, 
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human body health conditions, as well as oceanic and atmospheric observations to predict 

impending weather patterns. Despite the numerous challenges faced by local fishermen in terms 

of their knowledge of marine weather and climate forecasting, this complex knowledge remains 

valuable and applicable to their livelihoods on the island. This is primarily because it is easier to 

apply, manipulate, and base decisions upon. However, the intergenerational transfer of this 

knowledge is hindered by socio-economic factors, increasing modernity, and strained relationships 

between the younger and older generations. Elders demonstrate greater possession of substantive 

knowledge on weather and climate indicators and critical interpretive skills to apply the knowledge 

in different fishing contexts, thus contribute to practical problem-solving and decision-making. In 

contrast, the youth exhibit a greater emphasis on lexical knowledge and as they become more 

exposed and familiar with emerging technologies and an education system that prioritizes their 

preparedness for the future, their cultural behaviours shift away from their traditional culture at an 

unprecedented pace. Therefore, as the values, beliefs, and priorities of this young generation are 

influenced by the prevailing modern (western) culture, disconnection between the perspectives of 

the youth and elders regarding LKS widens. This disconnect has resulted into a knowledge gap 

between generations. Bridging this gap requires efforts from both sides, including fostering mutual 

respect, understanding, and creating opportunities for intergenerational interactions. These 

initiatives can contribute to the development of a more inclusive and cohesive society with resilient 

livelihoods amidst social and environmental changes. In Chapter Six I will explore how this has 

formed the basis for resilient livelihoods that have survived various forms of disasters and 

stressors. 
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5 THE CONSEQUENCES OF WEATHER FORECASTING ON LIVELIHOODS  

5.1 Introduction  

Accounts by elders on Mafia indicate that there has been highly variable and unpredictable weather 

and climatic conditions for generations. Most elders have witnessed some of these events in their 

lifetime since the late 1950s. They further noted that in some years they have experienced early 

onset and cessation of monsoonal winds and rains, while in others late onset and early cessation 

of rains have been experienced. Indeed, Conway (2005) and Mahongo and Francis (2012) have 

shown that the weather of the coastal area of Tanzania has been changing significantly over the 

past decades, in particular with a declining trend in rainfall. Similarly, increased occurances of 

erratic episodes of rain and windstorms have been observed in the last 30 years (Kijazi et al., 

2021). In such changing and highly variable weather conditions, effective application of marine 

weather forecasts is fundamentally important for preventing potential accidents due to storms and 

other weather-related hazards. 

Elders explained to me that in the past, notably in the 1970s, and even earlier, weather used to be 

stable with an even distribution in terms of spatial and temporal scales, which could easily be 

predicted by observing various indicators of impending weather conditions with accuracy and 

confidence. However, current trends in wind and rain seasonality have revealed a highly variable 

back and forward shift of seasons by between three to six weeks. It was further noted that as a 
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result of such changes, they can no longer forecast impending weather as accurately as before. 

This presents a daunting state of affairs in marine activities and coastal livelihoods especially in 

the absence of reliable weather information that can be useful in practicing weather-smart coastal 

livelihoods. Similarly, the repercussions of not using weather information correctly and in a timely 

manner can be fatal and comes with serious long-term impacts on livelihoods and fishers’ 

wellbeing. The main focus of this chapter is to explore the role of weather forecast on livelihoods 

and challenges related to access, perceptions, and experiences of using both scientific and local 

knowledge-based forecasts in informing fishing livelihoods on Mafia. First, a general preamble of 

how weather forecast information is critical in various livelihood sectors is presented, followed by 

a detailed analysis and discussion on the value and use of weather forecasts for key selected inter-

related livelihood sectors on Mafia. These sectors include the fishing industry, fish processing and 

trade, business and retail sector, tourism, and marine transport. I then proceed with a description 

of dissemination pathways of weather forecasts in Tanzania where the main arguments include 

unreliability of state-provided weather forecasts and the power dynamics between LKS and the 

state-provided weather forecasts. These arguments take the discussion into the theoretical 

arguments related to the recognition of LKS of weather forecasts by the Tanzanian legal and policy 

frameworks governing the provision of weather and climate services in the country.   

5.2 Weather forecasts and the fishery-driven livelihoods 

People living on Mafia perceive livelihood activities as perilous and even life-threatening in the 

absence of accurate and reliable marine weather forecasts. In conversation with local fishers and 

with Beach Management Unit (BMU) leaders in the study villages, as well as with fish traders and 

processors, it came clear that apart from getting weather briefings from the media particularly 

through television and radio – to which not all fishers have access - fishers receive no weather 
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information specific to their needs. This means that there is no direct dissemination of weather 

information to suit fishers’ needs that is relevant for planning fishing activities such as when and 

where to go on fishing, what type of type of fishing gear and vessels (boats or canoes or dhows) 

are suitable in particular weather conditions, identification of preferred fishing grounds and 

estimate costs of fishing trip in terms of how much fuel is need to sail successfully, and number of 

crew members per boat. This applies for fish traders as well. Fish processors especially 

sardine/anchovy sun drying require more accurate information on intensity and duration of 

sunshine as well as rainfall. 

 Fishers of Mafia related poor fish catches or damage to fishing vessels with unforeseen harsh 

marine weather and ocean conditions. Weather was also named as a factor for the costly and 

frequent repair of fishing gears and vessels. Fish traders on the other hand, complained of low 

business due to poor or no fish catch at the port on bad weather days. Similarly, in the event of 

strong winds, marine transporters are unable to ferry goods and people due to higher risks of 

capsize. Sea-dependent and weather-sensitive tourist activities become highly risky on windy days 

sea. Crop farming becomes unreliable when there is too much rain or in drought conditions. 

However, the availability of reliable forecast of impending weather, could result in strategies and 

arrangements to mitigate or minimize potential impacts of extreme weather events can be made.  

One of the fishers of Dongo Village stated that to be able to safely navigate the oceans and 

efficiently exploit its resources, fishers and sailors need not just weather forecasts, but ones that 

met their needs.  According to him, the type of weather information is critical because dominant 

weather parameters that influence marine activities are different from those over the terrestrial 

activities on which the state (TMA) provided forecasts have been focusing on over the recent years. 

“Fishers need weather forecasts that describes patterns and characteristics of impending winds, 
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storms, waves and ocean currents, unlike farmers who need more knowledge of impending rainfall 

patterns” he said. This fisher further reiterated that his experience on Mafia showed that in times 

where there is an absence of such weather information, there are more incidents such as the capsize 

of vessels, injuries, loss of fish catches or cargo, and loss of fishers’ lives among others have been 

reported. Further analysis and discussion on the value and use of weather forecasts for various 

livelihood sectors of Mafia is presented in sections that follow. 

5.3 Fishing industry  

In every conceivable way the fishery industry of Mafia is highly sensitive to weather, and therefore 

weather forecasts play a central role by influencing such activities positively or negatively. In 

either case, correct understanding of the impending weather conditions and the ability to make 

correct and timely decisions is important, if the potential risks are to be minimized or avoided, and 

positive ones capitalized on or maximized.   

Fishing in Mafia requires constant monitoring of wind patterns and ocean conditions at different 

spatial and temporal scales. In addition to hourly, daily, or dekadal (10-days) weather forecasts, 

fishers need to keep an accurate roster of routine weather and ocean conditions caused by, for 

example, the lunar cycle calendar, monsoon wind seasons, and seasonal rainfall. These are also 

critically needed by all stakeholders involved in the fishery industry chain and other livelihoods 

for planning purposes. For example, fishing activities and all other activities related to or 

influenced by it are highly dependent on the lunar cycle calendar that controls the everyday (high 

and low) tidal movement and the monthly spring and neap tides. This is because, as highlighted in 

Chapter Four, the lunar cycle calendar determines which days to go fishing and at what time tides 

and prevailing waves tend to have implications in terms of catch, travel time (and associated with 

fuel cost) to fishing grounds. The lunar cycle calendar is also a means for telling which days are 
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for fishers to go on repairing boats and fishing gear as well as when they can join their families. 

The lunar calendar provides for planning a more regular and predictable activity routine. This in 

turn helps everyone else to plan livelihoods accordingly.  

On another note, the spring and neap tides calendar for Mafia determines cash flow for the entire 

island. During spring tides of the moonless nights more fishing activities are carried out 

significantly including the most economically lucrative sardine/anchovy fishing and these are the 

days with a lot of money in the economic system.  With enough awareness of the influence of tides 

on business vitality, traders especially in the retail market, appeared to be good at keeping track of 

the tidal change cycles and then plan their businesses accordingly.  

In managing fishing trips, fishers in Mafia use mostly their own local forecasting knowledge and 

skills to produce weather forecasts that help them in determining when and how fishing vessels 

will set off from the shore. As mentioned previously, there are different vessels used for fishing 

on Mafia. There are boats that are propelled by sail, paddle, or outboard engine. These are those 

that use both sail and engines all fitted on one boat in which sails are to be used when winds are 

favourable, and outboard engine when winds are not favourable. These kinds of boats not only 

save money in terms of costs for engine fuel, but also offset risks associated with engine failure or 

in an event of unfavorable winds. Sailing vessels (dhows) depend entirely on wind to move, and 

the orientation of the journey depends on which direction the wind blows.    

Fishers who use sailing vessels and gill nets to target large demersal fish species and/or practice 

hook and line fishing need knowledge of impending wind conditions for a successful fishing. First 

fishers must know the type of prevailing winds to know what type of fish and the amount of catch 

they should expect if they go fishing at certain grounds. According to fishers, most of the high 

value fish species such as Emperors, jacks and snappers can easily be found during Kusi season 
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but mostly in coral flats and sea grasses. Those sailing dhows need to take precautions of how the 

sea and land breezes are moving because at some point they tend to be modified by prevailing 

monsoonal winds. Observations during fieldwork indicates a trend of fishers using offshore 

breezes either in the morning or late evening to go out in the sea for fishing and return early 

afternoon or late morning during onshore breezes. Although motorboats can set out at any time, 

provided the winds are normal, they still need adequate information on impending weather to 

manage or minimize risks of strong winds, waves and or currents. Indeed, as Mahongo et al., 

(2011) have shown, temperature and pressure differences between the land and sea tend to 

fluctuate surprisingly, leading to higher variability of wind strength and direction.     

The majority of fishers who use dhows/ or sails on outrigger or dugout canoes are experienced 

elder fishers in terms of weather forecasting and fishing practices but have relatively low capital 

compared with their counterparts who use motorboats. As such, because of their higher level of 

dependence on traditional low fishing technology, they become more vulnerable to extreme 

weather and sea conditions particularly wind and waves. To be able to minimize or avoid potential 

impacts these fishers are those who most critically need prior information on wind and waves the 

most for a successful fishing journey. One retired fisher in Dongo village explained that paying 

keen attention to impending weather conditions is critical for fishers because fishing livelihoods 

are at risk of permanent damage under certain wind conditions such as Maghibu winds (strong 

winds originating and hitting the island from North-west or South-west). He further cautioned that 

if a fisher exposed his body to permanent damage or injury, or damage to the vessel and gear due 

to neglecting to pay attention to impending disastrous weather extremes, permanent inability to 

continue with fishing livelihoods which again culminates in long-term impacts to the household 

livelihood security may be inescapable.  
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Conversely, with other wind types such as Maleleji (calm winds that happen when Kusi and 

Kaskazi winds are giving way to each other) create perfect conditions for motorboats but a very 

unfavorable conditions for those using sails, particularly dhows, because there is no wind to drive 

them, and a short-distance journey may take up to several days of sailing. This is also the case 

when the wind direction is against the direction of the journey or blows pushing the vessel 

sideways because sailing will only be possible if it takes a zigzag course with the tedious work of 

constantly adjusting the sail (kugeuza tanga) instead of a straight-line movement called Yahomu 

(when the winds push the vessel from behind). Highly variable wind patterns may result in more 

hours of travelling a short distance because the captain must manoeuver through different short 

episodes of winds with different orientations/directions.  

Fishers who use motorboats need a correct understanding of incoming wind patterns and rainfall. 

This is because they are also vulnerable to being toppled by strong winds or waves. Ring net fishers 

who target mackerel, sardine, and anchovy, tend to use lights which are either battery powered or 

fuelled by kerosene which are vulnerable to being toppled over by waves or strong winds and 

therefore not conducive during heavy rains.   

Fishers indicated that seasonal, monthly and dekadal (10-day forecasts) weather forecasts, 

especially of wind and wave patterns, is critically needed by larger vessels with inboard engines 

and iceboxes that tend to go out on fishing trips in deep waters lasting from several days up to a 

month. The vessels are always roofed, with fish catch storage facilities for up to a month. Too 

much temperature increases rate of ice cubes melting, and heavy rainfall is detrimental to their fish 

catch through contamination, while strong winds may result in reduced fishing efficiency and 

higher consumption of fuel because engine boats will have to work more than normal.  
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Apart from these few larger fishing vessels, the majority of fishers of Mafia are at sea fishing for 

fewer than 12 hours per fishing trip without roofed vessels, or fish storage facilities such as 

iceboxes making fish catches highly vulnerable to putrification due to heavy rains. According to 

fishers, huge losses of fish catches are due to rotting, or a result of the capsizing of fishing vessels 

or being toppled due to strong winds and heavy rainfall conditions. Timely weather forecasts and 

correct use of the information is extremely important in ensuring that fishing activities are safely 

carried out and fish catches reach fish landing sites in good and fresh conditions to attract good 

price, and the generation of good income and sustaining of household livelihoods.  

 

Fishers noted that sometimes extreme marine conditions, that in most cases put the majority of 

fishers’ livelihoods at great risk, may be converted into opportunities or favourable conditions if 

good technology is used and fishers have acquired strong skills and ability to work on harsh 

weather conditions at the same time manage or avoid their potential impacts. According to fishers, 

strong winds are sometimes economically beneficial in terms of catch volumes and prices for 

fishers with large and strong boats that can withstand challenging winds and or waves. This is 

because during harsh weather conditions especially winds and waves, fishes are not settled in the 

ocean and instead tend to move around, and therefore can easily be caught. Because the majority 

of other fishers who use low fishing technology are at halt due to strong winds, demand for fish 

catches tend to be higher and hence higher prices of fish.   

5.4 Fish processing and trade 

 On reaching fish landing sites on shore, enough sunshine is critically needed by fish processors 

for drying sardines and anchovies (Dagaa) and mackerel (Vibua). As highlighted in Chapters One 

and Three, fish processing is an important part of the fishing industry of Mafia, contributing 
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enormously to the district revenue, as well as to household incomes, particularly for the majority 

of women. However, fish processing is one of the activities most vulnerable to weather, especially 

rainy conditions. This is because in most cases, once fished, catches remain unprotected from 

strong sunshine or rain showers (for unroofed vessels), and it takes hours to travel from the sea 

before reaching the fish processing facilities on shore. Sunshine is desperately needed by fish 

processors at landing sites for fish processing. According to sardine/anchovy fishers, if even a 

small amount of fresh water or rainwater gets into their catch, it will take no more than two hours 

for the whole catch lose quality or to rot if extended further. Furthermore, fishers explained that in 

rainy conditions, sardine/anchovy fishing is affected by low or lack of sunshine when drying with 

firewood needed for boiling and thereafter sun-drying of the sardine/anchovy catch. According to 

fisheries officials, rain tends to affect price drop of fresh sardine/anchovy catch by 80% to 100% 

depending on severity and duration of rainfall. For example, one morning while at Tumbuju 

landing site I witnessed a sharp drop in price from an equivalent of 6 GBP per bucket (equivalent 

of 20 kilograms) of unprocessed sardines/anchovies to 2 GBP due to sudden short, but heavy, 

rainfall contaminating fish catches as fishers were caught few metres from the shore as they 

approached landing site. Fish processors and traders complained that sardines tend to rot faster if 

contaminated with freshwater and in such conditions, they can only be processed as animal feed 

and not for human consumption, hence a sharp drop in price. This is a huge income loss, not only 

for fishers, but also for fish processors who also get the same price drop by almost half from 

equivalent of 1 GBP per bucket to 0.5GBP while the magnitude of labour needed for processors 

remains unchanged.     

Almost all fish traders or processors I talked with have some experience of totally losing their 

capital including destruction of fish drying facilities due to strong winds associated with rains. As 

noted in Chapter Four, the majority of fish buyers on Mafia are also owners of fishing vessels and 
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as such, unforeseen weather extremes impact their fish business chain (fishing and fish processing) 

severely. Some of these fish traders have had to halt, unwillingly, their fish business for several 

months because of extreme winds, making livelihoods of those dependent on their businesses 

(mostly women fish processors) miserable. Maintenance of fishing nets, boats and other equipment 

also take place on open beaches and need strong sunshine to dry and can hardly be done during 

heavy rains.   

5.5 Business and retail sector  

On Mafia, everybody gains on a fisher’s good day. The island’s growing economy is essentially 

linked with the fishing industry. It is common to see business owners complain about lack of 

customers when there is “upepo” (the winds) and hence poor business sales due to poor or no fish 

catch. 

During my early days of settling in on the island, I went to Kilindoni town’s market centre for 

some domestic items.  Bargaining for the price of an item is a polite gesture and always an 

icebreaker for social and business conversations between the seller and the buyer for there is 

always an item price and selling price. When I start bargaining for bed sheets, the seller, a young 

woman in her early 30s refused to lower the price and the conversation proceed as follows: -  

 

Seller: Don’t you see “the winds?” It’s almost two weeks now and there’s no business! I 

have been waiting for my shop’s stock for the last two weeks and they are still stranded at 

Nyamisati port (a port located some 20 kilometres from Mafia on the mainland coast) 

here…       

Me: But what do the winds have to do with the bed sheets?  
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Seller: (While laughing!) I just knew you are new here; the ocean is everything on this 

island, and weather determines the days you sleep hungry and the ones when you eat… 

everybody wins on the fisher’s good day my brother…, and that is not without good 

winds…) … 

Me: Are you serious? 

Seller: Of course…no boat captain is willing to take the risk of ferrying cargo when winds 

are strong…so the cost of transport is very high at the moment.    

There are well-known seasonal changes in business vitality on the island that tend to correspond 

with the changes in fish catches, which in turn are highly influenced by weather conditions as can 

be seen in the above conversation. Business owners and fishers depend on each other. During bad 

weather conditions, fishers tend to have no money and survive by borrowing food and other 

household needs from shop owners or restaurant owners (mostly women) at landing sites/fish camp 

sites. During good weather conditions fishers have money and therefore higher purchasing power 

which promotes businesses. As will be seen in other themes in this chapter, business on Mafia is 

an activity that features in all livelihoods that are sensitive to marine weather conditions. For 

example, increasing number of commercial fisheries and fish processing activities particularly 

drying and packing of anchovies and sardines, along with coconuts and cashew nuts export, has 

resulted in more complex transport logistics on and off the island, which means more people in 

businesses. However, business vitality can well be improved by the effective use of weather 

forecasts.   

5.6 Tourism  

The majority of tourist activities on Mafia are weather sensitive. As such, there is always a high 

and low tourism season directly or indirectly associated with weather conditions.  For example, 



215 

 

whale shark encountering and diving (scuba or snorkelling), which are the flagship touristic 

activities, take place best during warm conditions from October to March on the western seaboard. 

Currently scuba and snorkelling take place on the eastern seaboard where the winds are relatively 

light. Other tourist activities include game fishing, spot-fishing, overnight boat mooring, 

windsurfing and traditional sailing, visits to cultural and historical sites and natural forests and 

wildlife along Mlora forests reserves among many others. In most cases these activities take place 

under certain weather conditions. Fishers’ knowledge of weather in the sea, including its enormous 

resource and how they are distributed across the island’s waters plays a central role in facilitating 

successful tourist trips.  

Mr. Liberatus is a famous whale shark tour guide who migrated into the island more than 30 years 

ago, and told me, “Understanding the forecasts of impending weather is extremely important if 

you want to be successful in operating tourist activities”. 

Temperature patterns around Mafia are a key for whale shark tourism because it determines the 

seasonal availability of phytoplankton on which whale sharks feed. During warm temperatures 

from October to March, whale sharks move, in large numbers, near the surface of the ocean and 

feed on the plankton that blooms during this season in shallow waters of the Rufiji-Mafia seascape 

which is under the influence of warm temperatures and fresh waters from the Rufiji delta. Ocean 

currents that carry plankton from one location to another, determine the movements of the whale 

sharks. When temperatures drop, whale sharks move further into the deep ocean making it a low 

tourist season.   However, according to tourist operators, to be able to swim along whale sharks 

there must be good weather and to determine their locations on daily basis detailed knowledge of 

the fishers is critically needed. Mr. Liberatus further explained that “I always want to make my 

guests happy by ensuring they manage to see the whale sharks on their first trip, as that is key to 
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my service. To achieve that I have always relied on my friends who are fishers…they tell me 

everything I need to know in order to plan the trip… from whether it will be safe to travel to sea 

to where the whale sharks will be on that particular day. In short, all whale shark tour guides 

depend on   fishers’ knowledge of weather as well as ocean conditions which affects movement of 

fisheries targeted by tourists”.  

All movements on the island, both by sea and on land, are weather sensitive. The main roads used 

by tourists on Mafia with the exception of the Kilindoni – Utende road, are all earth roads and 

therefore not passable all year round, except with four-wheel drive vehicles which local tour guides 

cannot afford, hence a lost livelihood. On the other hand, hundreds of tourist trips at the sea get 

cancelled due to heavy rains or strong winds, limiting local tour guides ability to earn income for 

their households.  Daily lunar tidal movements greatly determine departure time to and from 

various historical sites destination as well as the amount of time that can be spent on these sites as 

well as on the sea.  

5.7 Marine Transport  

Better prediction of strong winds or rainfall is a precondition for safe and successfully marine 

transport.  Mafia Island is uniquely positioned in the fact that all movements of fish stock to the 

market, of goods to and from the island, and of passengers travelling between the island and the 

mainland via Nyamisati or Kisiju ports and in between the archipelago’s islands/isles take place 

entirely by sea. Varying oceanographic conditions such as currents, tidal patterns, ocean 

bathymetry and weather conditions not only determine the number and quality of travels but also 

it influences decisions over what types of vessels can be used, times of departure and routes to 

take, duration of sailings and volumes to go onboard vessels. Cascading implications of the 

aforementioned is also felt in the daily life conditions on the island which include among others, 
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prices of goods, items and services, level of mobility (and associated costs), and efficiency in 

livelihood production. 

For fresh fish traders, the catch needs to be transported mainly by sea and then by roads to various 

markets on the island and outside, particularly to Dar es Salaam. Delivery may be prevented or 

delayed due to strong winds or waves at sea and heavy rains which make most of the earth roads 

impassable on land. This results in low quality of fish at the markets and hence low prices. 

 The majority of young men and retired fishermen derive their livelihoods from a small boat/dhow 

dominated transport sector on Mafia. The transportation of goods and items as well as people to 

and from the island using motorboats is mainly dominated by young captains. Dhows on the other 

hand are mainly for goods such as oil and gas fuel, coconuts and food items, timbers etc. Due to 

its low technology and sensitivity to weather and ocean conditions, marine cargo transport vessels 

of Mafia need to be operated by experienced captains. One of these experienced captains that I 

met while travelling by boat from Kilindoni to Jibondo Island via Bwejuu Island reiterated the 

above point that, “In the event of strong winds, if you are sailing a dhow from Kilindoni to Jibondo 

via this route (Bwejuu Island), it takes you up to 8 hours of sailing, compared to 1.5 hours in 

normal winds”. He further narrated an incident where he and his three other colleagues got lost in 

the ocean due to Maghibu winds and had to wonder for 8 days in the ocean only to find themselves 

in the Comoro Islands.   

“I recall it was 1998 during Kaskazi season, working as a Salahange (assistant to the 

captain) in one cargo dhow owned by an Indian businessman in Kilindoni that was to sail 

one evening to Mtwara from Mafia. However, the captain refused to leave that evening 

claiming that he had predicted Maghibu winds associated with heavy rains from late nights 

of that day after he had observed heavy accumulation of magamba ya pono (clouds in a 

shape that resembles parrot fish scales) and extremely red colour around sun set. The owner 
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insisted we leave regardless of the forecast, but when the captain resisted, he was fired and 

another one hired, and immediately we set off at around 5 pm that evening. But, as 

predicted suddenly Maghibu winds with heavy rains ambushed us hitting the dhow from 

the left- blowing us offshore from the mainland within less than an hour we had lost 

direction and until midmorning…the vessel had been badly broken on its sides due to high 

and strong wave bouncing on it and was half sunk, we couldn’t even tell where exactly we 

were. one after the other started jumping out holding on to a 20 litres empty tightly capped 

plastic cans …that was the only way to survive the eight consecutive days of heavy rains 

only to be found off the coast of Comoro islands… some of us half dead, more than 60 tons 

of cargo, including food items, had sunk together with the vessel… and thanks to the plastic 

containers and Allah we all made it alive…though not all of us were found on same day 

and one location”.    

There are many accounts of incidents similar to the above narrative all over Mafia Island. They all 

reflect the skills and knowledge of predicting forthcoming weather disasters. These accounts are 

shared frequently strategically, to increase awareness among fishers of the importance of paying 

attention to weather signals to minimize the potential impacts in an emergency situation and to 

save people’s lives and livelihoods. The knowledge is there with the experienced captains, but they 

are being disregarded because of economic reasons and power dynamics where people who lack 

the knowledge and expertise (the vessel’s owner for example) are at the top of the hierarchy and 

have the power to influence wrong decisions upon those who actually know better. This incidence 

further highlights the importance of not only having accurate weather information but also the 

ability of users to make correct and timely decisions. Weather-related emergency discourses and 

narratives among fishers on Mafia are not unique and exclusive to the island. Similar cases that 

show the value of weather information have been reported elsewhere. A good example is the 

incidence that involved the El Faro cargo ship in the Caribbean on October 1, 2015. The captain 

sailed it straight into the mouth of the hurricane Joaquin, while traveling to Puerto Rico from 

Florida because his decisions were based on outdated weather information that predicted the storm. 
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The incident resulted in the sinking of the vessel and death of all 33 crew members (Slade, 2018). 

This perfectly echoes what happens to vessel captains and other ocean users such as fishers when 

they fail to make correct decisions based on accurate weather information. The El Faro cargo ship 

incident’s report criticized the captain's decision to keep a course into the oncoming storm and 

disregarding advice from the crew members to alter course, a situation very similar to ones widely 

noted by experienced fishers on Mafia. It features well the current generation of captains who, 

despite of their lack of experience in sea, still pay little attention to weather information.  With low 

level of technology and poor disaster management and response capacity noted by fishers of Mafia, 

any failure to correctly monitor weather phenomena and prompt action can be detrimental and fatal 

not only to people but also their livelihoods and the entire island’s economy, making them more 

vulnerable to climate and weather-related extremes.  

5.8 Crop farming  

Crop farming on Mafia is practiced as an additional livelihood strategy to supplement food needs. 

Weather variability such as seasonality shifts and changes in rainfall patterns have direct negative 

implications for crop farming. Reliable weather forecasting is especially pivotal for seasonal crop 

farmers. Farmers indicated that weather and climate forecast is critically needed for timing farm 

preparation, planting dates, making choices with regards to seed varieties (e.g., short-term seeds 

or long-term seeds) crops to plant (e.g., drought resistant or long-term or short-term crops 

varieties). On Mafia, rice farming is practiced on upland and lowland fields, but the seed varieties 

are different for each land types and thus planting dates are also different due to different water 

requirements. Rainfall patterns forecasts help farmers determine costs of production (e.g., wage 

labourers, costs of tilling), suitable areas for upland rice fields or downstream (valley bottom) rice 

fields depending on the expected amount of rainfall and duration.  
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Since agriculture is mostly practiced as an additional livelihood for most households that still 

heavily depend on fishing, seasonal weather forecasting helps households prioritize livelihood 

options such as deciding to invest much on crop production if signs predict a good impending rain 

season or investing on fishing related activities if it is a bad rain season for agricultural production.  

The majority of fishers, especially the elders, think of agriculture as a retirement occupation rather 

than a main source of household food. Therefore, household food budgeting and control to meet 

food needs of the season or year is critical and can surely be aided by accurate seasonal weather 

forecasts. Depending on the expected rainfall conditions, households may switch to two meals a 

day and directing resources earned from fishing to buying food stock if harvests are expected to 

be poor.  

Interestingly, during discussions with women’s groups at Dongo village, it was noted that women 

play a central role in applying weather information to manage household food provision 

throughout the season compared with men, whose main interest on weather forecast is for 

managing fishing schedules such as planning seasonal migration dates to other fishing locations 

when Kusi and Kaskazi seasons swap. Kilimia, which is the main form of meteorological 

indigenous knowledge for predicting agricultural seasons, appeared to be more common among 

women than men. This is because even though in Mafia’s Muslim-dominated community men 

bear the financial responsibility for the household, it is women who play a central role in food 

budgeting as part of their responsibilities for ensuring short-term food security for the households. 

5.9 Dissemination pathways of weather forecasts  

The Tanzania Meteorological Authority was established as the national meteorological service 

provider (URT, 2019). It however, in its efforts to provide reliable weather and climate 

information, TMA collaborates and cooperates with relevant international organization working 
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across similar functions. The authority collects, produces, archives, and disseminates 

meteorological data and other related information to end users for the purpose of public 

consumption in Tanzania (including Zanzibar) through various media platforms and government 

communication channels. The law requires that the media arrange particular times or space every 

day for the public transmission of the latest meteorological forecasts, sometimes cutting off 

ongoing programmes, in case of severe weather warnings that have higher probability of severe 

implications for the safety of users. Within the government communications pathways, seasonal 

weather forecasts and outlooks forms the main important forecasts produced by TMA, are 

communicated to citizens to guide seasonal livelihood activities such fishing, farming, pastoralism 

etc. The forecasts are communicated via media and government units at local levels through 

specific ministries in the form of emails and printed letters of bulletins.  From the ministry, officials 

interpret the data into simple forms to suit fisheries needs and advisories which are then dispatched 

through mails to all regional fisheries and livestock offices.  Upon receiving the re-interpreted 

forecasts, a further interpretation is made by fisheries officers and filed in form of a government 

cover letter to the district councils where relevant officials do further interpretation to examine and 

identify relevant weather information to be shared with fishers as advisories. 

 

 According to officials at the TMA, in the last few years the provision of weather forecasts in 

Tanzania has been significantly improved, thanks to increased investments in technology and 

equipment, continuous expansion of data observation networks and infrastructure as well as a 

growing collaboration with similar international and regional organizations, a network that allows 

the sharing of information, weather data, and capacity building. A wide range of weather products 

and services are currently provided at different spatial and temporal scales.  These include 24hour 

weather alerts, five days and ten days (dekadal) weather forecasts, monthly and seasonal weather 
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forecasts. Apart from the weather forecast bulletins, the authority provides various specified 

weather outlooks and reviews such as agro-meteorological reviews, seasonal weather forecast 

reviews and outlooks. An annual national state of climate statements is also provided which not 

only help in tracking climate trends but is useful in understanding how the entire climate system 

is influencing livelihood patterns and what might be the appropriate strategies to curb the negative 

impacts of climate change. However, this is not sector specific and fits more for large scale 

activities and for stakeholders whose expertise falls within academia, research and policy making 

for whom technical language is not a challenge.  

 

However, according to Mafia Island District officials at the fisheries department, marine-related 

weather forecasts are received directly from their TMA but occasionally they have received text 

message containing weather information alerts and not forecasts. This is communicated through 

their mobile phones from the Maritime Rescue Coordination Center (MRCC) a unit within the 

Tanzania Shipping Agencies Corporation (TASAC), which among other roles, regulates maritime 

environment and transport services, safety, and security. TASAC is a corporation of the Surface 

and Marine Transport Regulatory Authority (SUMATRA) a multi-sectoral regulatory agency in 

Tanzania. One fisheries officer who receives the forecast text message from MRCC commented, 

“Honestly I receive the weather warning text message only when an extreme significant weather 

event is expected…the text is really not clear enough to convert it into decision-making 

information that I can share with fishers…so I normally encourage them to listen to their radios 

instead, because if I don’t, I will receive countless of calls from fishers needing more explanations 

of the text which I can’t make”.  He further noted that, despite the scientific crafting of the text 

message, the information tends to be too general; failing to tell the exact locations of the expected 

weather events “Sometime even the words ‘Mafia Island’ do not appear in the text” he said. 
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Fishers across the island were of the opinion that weather forecasts produced by the TMA do not 

adequately meet their needs, as more of these forecasts focus more on land livelihoods especially 

farming and livestock than at sea. This has prompted fishers’ dismissal of scientific weather 

forecasts from the TMA, associating them with most of the past erroneous decisions that lead into 

catastrophic accidents at sea. For example, one fisher recounted that in March 2013, the TMA 

stated that there would be normal winds and rainfall in Mafia and the entire southern coast and 

stronger winds for northern coast mentioning Tanga and Zanzibar. Believing in the TMA forecast, 

some ring net fishers embarked on fishing as usual, but suddenly strong winds associated with 

heavy rains happened during the night and hit the whole island, causing the deaths of at least 9 

fishers and the damage of several fishing vessels. According to the fisher, many elders doubted 

the forecast as it was not correlating with their observations, but the majority of young fishers who 

ended up drowning ignored the elders warning and believed in the TMA advisories. According to 

the TMA Statement of Climate for 2013, the catastrophic weather events between January 2013 

and April 2013 which included strong wind over the southern coast of Tanzania particularly south 

of Dar es Salaam were caused by strong moisture rich air (wind) pulls from the Congo basin which 

were triggered by warmer sea surface temperature (SST) over the Indian ocean as well as the 

tropical cyclone ‘FELLING’14 over the northeast of Madagascar.  While the former resulted into 

enhanced easterly to north-easterly winds and moisture influx into Tanzania, the latter, cyclone 

‘FELLING’ resulted into strong land breezes (TMA,2013:15). The land breezes interfered with 

the north easterly monsoon winds which tend to be strong especially at the time when there is 

change of monsoon wind season from north-easterly (Kaskazi) to south-easterly (Kusi). The 

interference of land breezes and the south-easterly winds resulted into vertical sheer movements 

 
14 FELLING was a tropical cyclone which originated from an area of atmospheric convection associated 
with the Intertropical Convergence Zone that happened in Madagascar between January 2013 to February 
2023 changing its structure and intensity erratically (Gutro, 2013). 
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of winds in the form of swirls which local fishers refer to them as Maghibu winds.  According to 

fishers Maghibu or Nkwezi winds are wind swirls (spinning winds) that originate from the land 

during land breeze or from the open sea during sea breeze caused by a forcefully interference of 

the prevailing winds south or north easterly winds. They are common during wind change in March 

and December and are usually very strong and destructive but are short lived, approximately 15 to 

20 minutes. Accordingly, the TMA was unable to predict the events due to their low capacity to 

predict fine resolution weather phenomena in term of both spatial and temporal scales because of 

shortage of equipment and low technology. Fishers remember that after the events and without any 

apology from the government, most people started to be suspicious of TMA forecasts as deliberate 

efforts of the government to discourage fishers from fishing around the island for conservation 

motives. Most of the TMA forecasts onwards started to be disregarded by fishers.  

Indeed, that was not the only incidence, while conducting fieldwork in October 2019, the TMA 

issued seasonal forecasts that indicated rains for October November and December (OND) season 

would end in late December. However, contrary to the TMA forecasts, rains fell continuously from 

September 2019 to April 2020 skipping the usual two dry months period (January to February) 

that is normally used by local people on Mafia to plant rice in the lowlands take advantage of the 

March, April and May (MAM) season which normally starts from mid-March. As a result, farmers 

failed to produce rice because of too much water in the lowlands leading to severe food shortages 

on the island. This unusual weather phenomenon has been reported on by the TMA itself, as record 

breaking, since 1970 by having rains continuously the whole NDJFMA (2019 - 2020) rainfall 

season (TMA, 2020). However, TMA officials claimed that there are great improvements in the 

way weather forecasts are produced and communicated to various sectors. Sections of the weather 

forecasts bulletins where impacts and advisories are provided are jointly developed with experts 

from various sectors through special stakeholders’ meetings, normally held before or at the 
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beginning of each season. However, lack of direct communication between the TMA and district 

fisheries department results into blockage of information transfer between the TMA and fishers 

(who are the end users) on one part, and it attracts higher chances of potential distortion of the 

forecasts on the other particularly where fisheries extension officers advise fishers based on 

weather forecasts accessed through the media alone. Even through government channels, weather 

forecast distortion may happen during interpretation of the forecasts at the ministerial level and 

through re-interpretation of the forecasts by many officials who are themselves not meteorologists 

but experts in their respective sectors.  This may present difficulties in identifying the relevance of 

the forecasts for specific sectors in the context of the users at the local community who cannot 

easily understand them. Fisheries officials in Mafia District Council claimed not to receive any 

official weather forecasts from the TMA on a regular basis but only through radio and television, 

as it is for all other people of the community. Similar experience was also reported by the 

agricultural department. Before reaching to end users, the information needs to be further passed 

through community leaders, such as BMU leaders and fisheries revenue collection officials, who 

also claimed to have rarely received official weather forecasts. With such lengthy bureaucratic 

procedures, weather forecasts, no matter how accurate they might be, do not get to end users in 

time and in the end they become irrelevant.   

As highlighted above, fishers access weather forecasts from the TMA through media outlets, 

specifically radio and television. However, not all fishers have access to televisions even if most 

fishers own mobile phones with FM radio functions.  Compared with other segments of the 

population, information sharing among fishers is quick and effective because most of the time 

fishers are in groups during both fishing and off-fishing activities. Mafia fishers claimed to be 

highly connected with other fishers along the coast of Tanzania. This is partly a result of fishers’ 

migration patterns following oscillatory in wind seasons and or policy interventions that limit 
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access to some fishing grounds under certain legal protection or conservation frameworks. 

Therefore, and importantly, much of the information regarding impending weather is shared 

through, and within fishers’ groups and their networks as well as during social gatherings. Beach 

Management Units (BMU) and village meetings as well as religious gatherings are also platforms 

where fishers and other members of the community chat about TMA and local weather 

information.   

The content of weather forecasts was also a concern to many fishers across Mafia Island. They 

complained that forecasts aired via radio contain information on precipitation characteristics such 

as the patterns of rainfall, amounts, distribution (very general), onset and offset of rains, potential 

impacts, and recommendations on actions that need to be taken by users at risk. However, wind 

characteristics are rarely included in most forecasts, except for the early warnings that are also 

provided occasionally. Fishers also noted that inaccessibility of weather forecasts is also a result 

of the language used not being understood by majority of fishers. The TMA provides forecasts in 

both English and Swahili languages depending on target users and means of communication. On 

televisions and radios which are most accessed by fishers, Swahili is dominantly used, while on 

the TMA webpages and most interned sources, where most fishers have no access, both Swahili 

and English are used. However, most of the fishers claimed that even when forecasts are given in 

Swahili, the terminologies used to describe impending weather phenomena made it difficult to 

understand the specific details that they need the most to make decisions. It should also be noted 

that most fishers especially senior ones, either had no formal education or dropped out of school 

in their early stages before they could manage to read and write, hence making it not only difficult 

for them to read and understand written weather forecasts but also highly risk to rely on.  
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Above, I have mentioned how weather forecasts are shared. However, I learned that discussion of 

impending weather mostly happens among senior fishers/elders than young people and more 

among men than women, because this is the decision-making group of the fishing community on 

Mafia. Fishers chat about impending weather signs and its implications on fishing activities when 

they meet at vijiweni (meeting points for men where coffee, or spiced tea and cereal-based snacks 

are sold) to drink coffee or alikasusu (heavily spiced tea) and play drafts or board games (bao).  

This form of knowledge is the most used and relied upon by fishers on Mafia.  

Elder fishers insisted that no scientific information from the TMA can be used without being 

verified by comparing it with traditional knowledge. In the eyes of fishers, there is a hierarchy of 

weather knowledge in which elders and boat captains are considered holders of the finest and most 

reliable knowledge due to their long-term experience of interacting with weather and the ocean 

directly. While traditional weather forecasting is agreed upon among fishers as reliable when 

several indicators are observed to agree and point to the same conclusion, the final decision will 

be taken based on elders or the boat captains’ conclusive interpretation of all the weather signs 

available.   

5.10 Too unreliable weather forecasts 

Being sensitive to the irregularity of weather and the higher chances of sudden storm, fishers 

require easy access to accurate and reliable forecasts of impending marine weather for decision-

making to complement their own forecasts. Fishers on Mafia perceive conventional weather 

forecasting (CWF) from Tanzania Meteorological Authority (TMA) as not widely useful. They 

highlighted lack of reliability, irrelevant content, and difficulty in interpreting the forecasts given 

the technical language used and their lack of expertise on conventional weather science as among 

the major reasons for low uptake and use of CWF.  
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Fishers have diverse views on the existing media communication pathways. The majority of fishers 

receive weather forecast through radio and television which are the main means through which the 

TMA forecasts reach end users on the island. While the former is widely available and easily 

accessible by all fishers including through FM radio enabled mobile phones, the latter is accessible 

only by a few fishers with relatively higher income and permanent residence on the island.  

However, fishers consider the electronic (internet) media communication of the TMA forecasts as 

one-way information transfer only, as compared with the two-way traffic communication of the 

local knowledge-based forecasts. With the TMA there is no room for feedback or recall. 

Additionally, not all who own radios or televisions have access to weather briefings. This is due 

to a number of reasons: timing of weather briefings in relation to their fishing schedules. For 

example, in most cases, weather briefings happen during the main daily news programmes which 

are between 1 pm and 3 pm for most of the media stations. This is the time when the majority of 

night fishers, who leave the shores for fishing between 4pm and 5pm, are already at sea fishing 

and therefore unable to tune in and listen. According to TMA officials, there is very short time slot 

allocated for weather briefings by some media outlets due to lack of interest in weather information 

because it has no direct financial gain compared with other business adverts, despite it being 

required by law to broadcast weather briefings. When it comes to radio, fishers explained that not 

all radio stations have time slots for weather briefings and some radio frequencies are always not 

reachable when at sea. However, radio and mobile phones remain one of the easiest ways through 

which weather forecasts can reach fishers in time.  

The bases for the critical attitudes towards CWF produced by TMA can clearly be seen in the 

extracts of recent weather and climate outlook for various seasons as provided by the TMA for the 

year 2020.  For example, the nine-page climate outlook for the Vuli season in Tanzania issued on 

the 21st of October 2020, offers an overview of the evolution of climate systems expected from 
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October 2020 to April 2021. Section 1.1 for October to December (Vuli) 2020 season progress of 

the outlook document reads that (note the words in italics): -  

“The October to December (Vuli) 2020 season for bimodal areas (Kagera, Geita, Mwanza, 

Shinyanga, Simiyu, Mara, Manyara, Arusha, Kilimanjaro, Tanga, Dar es Salaam, northern 

part of Morogoro, Pwani (including Mafia Island) together with Unguja and Pemba islands) 

is expected to continue as issued in September 2020, whereby most areas are anticipated 

to feature below normal to normal rains. However, the off seasonal rains are expected over 

the most areas during the month of January 2021” TMA 2020). 

and section II for the climate systems outlook in the same document reads. 

“(II) CLIMATE SYSTEMS OUTLOOK 

 Currently, there is cooler than average sea surface temperature over the Central 

Equatorial Pacific Ocean (CEPO) which is expected to persist throughout the October – 

December 2020 period. This condition is expected to weaken rainfall-making mechanism 

over most parts of bimodal areas within the country. The western part of the Indian Ocean 

(WIO) is expected to have near normal sea surface temperatures while the eastern part 

(EIO) is expected to experience warmer than average sea surface temperatures. This is 

expected to suppress the humid easterly winds from the Indian Ocean towards the coastal 

areas and the north-eastern highlands. This situation is likely to weaken precipitation-

making mechanisms over those areas. On the other hand, there is normal to slightly warmer 

sea surface temperature over the southeast Atlantic Ocean (off Angola Coast). The slightly 

warmer temperature is expected to persist throughout the OND 2020 season and suppress 

moisture rich westerly winds from the Congo Basin towards most areas of the country.” 
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 For fisher communities, what type of fishing methods (gear and vessels), strategies (e.g., 

migration plans) and fishing locations need to be determined prior to the beginning of a particular 

wind season. The forecasts are also important in helping small holders choose which livelihood 

activity need to be priotised over the other depending on the expected seasonal weather conditions. 

However, looking at the entire outlook bulletin, there is hardly a mention of marine specific 

weather outlooks or advisories for fishing activities. Seasonal wind patterns outlooks and related 

impacts for fishers’ livelihoods are lacking in the bulletin.  Although the TMA tends to encourage, 

through these bulletins and various media platforms, users of these seasonal outlooks to make good 

use of daily, dekadal (10-day), and monthly updates issued by the authority which on some 

occasions have been noted to include marine-related weather forecasts/warnings, still most of 

fishers’ weather information needs are left out or missing in most briefings. As mentioned earlier, 

while it is important for fishers to continue seeking and utilizing experts’ advice on their activities, 

as noted by fisheries officials on Mafia, there are many communication challenges limiting the use 

or uptake of the forecasts. For example, not only is it that fisheries officials receive a simple text 

message summarizing expected extreme weather events, but the language used is also too technical 

for them to translate the forecast into simple, useful, advice for fishers. This makes the scientific 

weather forecasts difficult to understand and makes fishers more sceptical of them compared with 

their own tried and tested ways to predict the weather. The fact that the TMA is also closely 

connected to the state, its forecasts and especially its advisories to fishers to stop fishing for a while 

due to the looming threat of severe weather, is sometimes regarded with suspicion because fishers 

associate it with the government efforts to put restrictions over the use of marine fisheries 

resources. According to fishers most of the time when a forecast of strong winds or storms are 

predicted by the TMA, resulting in fishers’ decisions to halt their activities sometimes for more 

than a week, ends up being a false forecast in some way or does not happen at all.  This negatively 
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impacts fishers’ household incomes and food availability because of the hand-to-mouth nature of 

the fishing livelihoods. For example, in April 2021, TMA issued an alarming alert of the high 

probability of hurricane “Jobo” impacting the coast of Tanzania from 20th to 25th April 2021. It 

was predicted that the hurricane was about 235 km away from the coast and was moving at speed 

of 90 meters per second (m/s) expecting to hit the coast of Tanzania including  Mafia  from 24th to 

25th April 2021 with a reduced speed of 60 meters per second (m/s) which according to TMA, was 

still very powerful for small vessels to withstand as it was expected to bring strong winds and 

waves, thus arguing fishers to take precautions including if possible halt ongoing marine activities 

for a while until the situation calms down. However, while the TMA continued to provide updates 

continuously for the entire period, none of the predicted conditions occurred as expected and at 

the end of the day the TMA informed the public that the strength of the hurricane had weakened 

drastically to a speed of 18 km per hour after it had encountered opposing winds just 200 km away 

from Mafia Island. This final briefing came after fishers had stopped fishing for almost a week. 

Such incidences were reported to be common and for some fishers these cases have been 

considered as the government’s trick to discourage people to go into fishing. In turn this leads to 

widespread distrust and disregard of state-provided weather forecasts.  

On a similar note, while the information appears understandable and clear to the majority of experts 

in meteorology and related disciplines, these weather bulletins can hardly be understood by lay 

people. The use of technical terminologies such as those italicized in the above extracts for public 

consumption, makes these weather outlooks less useful unless one seeks more expert 

interpretations which is not likely to happen given the nature of weather forecast communication 

framework.  Statements like ‘below normal to normal rains’ or ‘bimodal areas’ are not clear 

enough to help a layperson make livelihood decisions based on this forecast. It is not also clear 

what ‘normal’ means so that one can understand what below or above normal rains entails. Exact 



232 

 

amounts in units or legends to explain characteristics of normal rains that are simple and 

understandable by a layman user could be helpful. This applies for the temperature section in which 

the use of jargon such as near normal sea surface temperatures is likely to be understood by 

experts only than laypeople because the words ‘near normal’ do not directly communicate the 

exact message but rather it hides crucial information that could be valuable to non-expert users. 

Although there have been attempts to translate these forecasts into Swahili for use elsewhere in 

the country none of such efforts have been made on Mafia. However, even when it has been 

translated into local languages such as Swahili, it should be noted that the cultural context of the 

local people needs to be factored in the translations process as some Swahili words may have 

multiple meanings in the local community on Mafia. For example, the word mawingu (clouds) is 

always associated with rains in most TMA forecasts, but in Mafia Mawingu are mostly associated 

with both winds and rains.   

Furthermore, looking at area specificity, statements like “coastal areas” are vague because the 

Tanzanian coastline is a stretch of about 800 kilometres and ranging from 20 to 150 kilometres of 

inland (Moshy and Bryceson, 2016) divided into five administrative regions, namely Tanga, Coast 

(also known as Pwani), Dar es Salaam, Lindi and Mtwara. When used in the context of weather 

forecasts the term coastal area includes the large islands of Zanzibar (Unguja and Pemba Islands) 

and the Mafia archipelago and many other smaller islands, islets, and reefs.  It is therefore difficult 

for fishers located on Mafia for example, to understand exactly what will happen on the island and 

what actions need to be taken when words like “over the coastal areas” are used to describe location 

of weather events. Words like bimodal rains could simply be written as “areas that receive two 

rain seasons per year”. This way of packaging information coupled with problems of unreliability 

of forecasts in terms of accuracy, and timeliness, discourages the fisher community on Mafia from 
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using this valuable information to deal with impacts of extreme climate change and weather 

variability.  

5.11  Challenges in disseminating weather forecasts in Tanzania. 

According to the TMA National Framework for Climate Services (NFCS) 2018-2025, the 

provision of reliable and accurate weather forecast in Tanzania is hampered for technical reasons 

(Table 5) and financial reasons. These include inadequate meteorological infrastructure including 

surface weather stations needed for effective and efficient marine weather and climate forecasting 

and communication with all sorts of maritime stakeholders. The inadequacy of human resources 

(TMA, 2018) coupled with lack of national and local level institutional coordination between 

marine agencies and the TMA in the provision of marine weather services as noted by fisheries 

officers in Mafia District council, is another area that needs urgent action if fishers are to benefit 

from TMA weather services for strengthening their livelihoods.   

Table 5: TMA meteorological equipment needs and gaps for efficient monitoring capacity15   

S/N Description of equipment/ stations Number of Stations 

Current Operational Needed Shortage 

1 Conversional Surface synoptic stations 29 29 32 3 

2 AWS Surface synoptic stations 49 49 113 64 

3 Agro meteorological stations 15 15 20 5 

4 Ordinary climate stations 150 60 250 100 

5 Rainfall stations 2056 500 - - 

6 Automatic rainfall stations 0 0 2500 2500 

7 Marine weather stations 0 0 12 12 

9 Upper air stations 1 1 4 3 

10 Pilot balloon 1 0 5 5 

11 Weather radar 2 1 7 6 

12 Lightening detectors  0 0 10 10 

13 Orbiting satellite receiver 0 0 1 1 

Source: TMA (NFCS), (2018). 

 

15 These data are from 2018.  
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The unreliability of communication pathways of scientific weather forecasts produced by the TMA 

(Msemo et al, 2021) not only constrains the uptake and use of weather and climate information by 

fishers, but also makes it less popular within the fisher community. This leaves the majority of 

fishers unaware of the importance and usefulness of weather information for ensuring resilient 

fishing livelihoods. During discussions with fishers, it was reiterated that both scientific and local 

knowledge have some weaknesses and strengths, and times for certain fishers especially youth 

cannot just choose one over the other. It is not possible for these knowledge systems to successfully 

become relevant at all times in minimizing or mitigating potential impacts due to extreme weather. 

While there are some scholars (Kijazi, et al. 2013; Kolawole, et al. 2014; Msemo et al.,2021) who 

are sympathetic towards LIKS of weather and climate knowledge and see the need for integrating 

the two knowledge systems, fishers do not fully agree that this is the only solution to the existing 

challenges associated with both weather-forecasting sciences. Fishers pointed out that while the 

integration would end up making indigenous or local knowledge-based forecasts assimilated into 

scientific practice, and on the other hand help younger fishers become more aware of and interested 

in the scientific weather forecasts practices of TMA, it will eventually kill LIKS as it is very 

unlikely that it will ever be considered in the same respectable terms and equally strong as the 

western knowledge. In emphasizing the need for respect of their knowledge systems, one fisher in 

Tumbuju village put it: - ‘Leave our knowledge alone and see whether it will fail us’. This is 

despite that fact that they are aware of the challenges that their LIKS of weather forecasting is 

facing and still see the need to rescue fisher’s knowledge of marine weather and the ocean from 

disappearing. By wanting to revive their LIKS of weather forecasting and put it to wider use, 

suggests that they want more respect for LIKS forecasts without necessarily wanting to completely 

disregard western science.  
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Additionally, there were fishers who believed that integrating the two knowledge systems of 

weather and climate forecasting would be difficult because of the perceived inferiority of local 

knowledge systems when it comes to scientific bases and the level of education of the holders. On 

my first visit to Tumbuju village, one respected and renowned boat captain in the village 

complained about scientific researchers, referring to his past experience of working with 

researchers who showed no respect or any significant attention to fishers’ knowledge. While trying 

to defend his argument, he cautioned his fellow fishers that: -   

“Don’t be fooled by the hypocritical nice language of these researchers, they usually have 

contemptuous attitudes towards our knowledge, they will soon end up calling it 

superstition… guys have you forgotten those fisheries officers from the ministry in Dar es 

Salaam who came with wazungu (the whites) and took us to the sea to search for the rocks 

that produce sounds… as if we knew nothing about our island they told us the winds would 

be calm by mid-day when we warned them there would be strong winds that whole day… 

and then what happened…a near miss fatal drowning if it were not for Marine Park Boat 

rescue… why... because we trusted their science over our own!” 

However, it was observed during focus group meetings with elders at Magemani sub village in 

Dongo village that local fishers’ methods and experiences of forecasting weather and ocean 

conditions are always in their minds, and no one bothers whether it should be documented or 

written down to preserve it for future generations. One elder fisher said, “To be honest I am even 

surprised that someone like you, who have been able to even go abroad for studies, would bother 

about studying our ways of predicting weather. It is very rare… I have never been asked these 

things even by my grandchildren who have been up to secondary school…much less by you 

scientists.” According to elders, this has lowered the value of local knowledge and interest among 
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young generations to learn and use it. So, the mere presence of scientific ways of predicting 

weather is threatening to break the transmission of knowledge to the next generation, despite the 

clear shortcomings of the scientific forecasts.  

The findings of this study echo the results of similar studies carried out in other parts of coastal 

East Africa pertaining to the relationship between fishing livelihoods and marine weather patterns. 

For example, Thoya and Daw (2019) whose study focused on effects of assets and weather on 

small-scale coastal fishers’ access to space, catches and profits in Kenya shows limited adoption 

of scientific weather forecasts by fishers because of serious challenges highlighted above which 

have resulted in poor trust towards national weather service provision departments. This is despite 

the fact that weather is the single most important factor that affects the efficiency of fishing, by 

having major implications for the performance of gear, time spent travelling relative to fishing 

locations as well as choice of fishing grounds. Given the fact that many small-scale fishers of 

Mafia are unable to take advantage of conventional forecasts from the TMA, there is still higher 

reliance on use of indigenous local knowledge-based forecasts in their fishing and related 

livelihoods decision making.  Furthermore, it has been observed that the long-term accumulated 

experiences of fishers of marine weather patterns and dynamics coupled with precedents built on 

past experiences as evidenced by accounts of success stories in dealing with extreme weather 

events, have helped them battle many challenges in their lives.  Consequently, fishers have built 

strong personalities and psychological aggressiveness, courageous attitudes towards dangerous 

weather events such as storms and cyclones. These personalities are deeply rooted in their cultural 

and religious beliefs and practices. For example, fatalistic beliefs, deeply rooted in, and supported 

by religious teachings, that all extreme events are God’s (or other super natural beings) plan and 

only He (God or the supernatural) can stop them from harming humans and or protecting their 

fortunes at sea makes the fishers of Mafia practice certain things such as praying or performing 
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rituals before embarking on a fishing trip, or for example avoiding setting out on a fishing trip 

without purifying oneself after having sex with a woman few hours before the trip. There are other 

rules that fishers follow that makes them psychologically ready to battle tough situations, like 

having the captain as the final decision-maker in the event of emergency, and the rules such as no 

arguments during strong winds in the ocean-because people get very angry due to winds that go 

through their ears-which may spark fights- helps them make swift and timely actions. Another rule 

is that in emergency events, everyone is responsible for his own life first, except for the boat 

captain who is supposed to be the last to leave the capsizing boat after helping others, helps the 

crew to have fewer casualties.  This has partly been the reason why the majority of fishers find it 

troubling or difficult to make sense of, or bother much about, the potential role that conventional 

science can play in guiding their livelihoods. It has been learnt that resilient and sustainable 

livelihoods of fisher communities of Mafia cannot therefore be guided without the incorporation 

and recognition of their long-lived knowledge and experiences of dealing with weather disasters 

and risk management that have been part of their culture and cherished for generations.     

5.12 Recognition of LIKS in weather forecasting  

As noted above, the current weather forecast products and other climate information disseminated 

by the TMA hardly meet fishers’ needs. The information provided is too technical for fishers to 

understand the direct implications of the forecast for their fishing activities. Although the TMA 

aims at translating this information to suit fishers’ needs through TASAC and MRCC, the process 

of delivery is too bureaucratic, and cost driven. By the time fieldwork for this study was completed, 

in March 2020, no weather forecasts bulletins from the TMA had yet officially reached the 

fisheries office, while the monsoon wind season had already started changing. Fishers at this time 

relied only on their traditional knowledge of predicting impending weather conditions. As also 
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noted above, even when scientific weather forecast has been received, fishers explained that they 

would always compare it with their own before they can use it to make decisions. This implies that 

given fishers long experience of dealing with weather extremes based on traditional knowledge 

they find it risky to utilize scientists’ forecasts over their own knowledge. Integrating scientific 

and traditional knowledge systems as suggested by the fishers is crucial because, as also agreed by 

fisheries officers on Mafia, the two knowledge systems complement each other.  While traditional 

knowledge systems are highly localized with a very small temporal scale and geographic coverage, 

it is always relied upon because fishers have plenty of references to make from past experiences 

of the same or similar situations which is the same for scientific forecast except it is too coarse in 

terms of geographic area coverage and tend to be too probabilistic.  This means that looking at a 

broader picture of the very different forms of knowledge that LKS and conventional weather 

forecasting, respectively, entail, there is a need for studies to look at how the two forms of 

knowledge could be brought together in more productive ways. Nevertheless, the accuracy of both 

kinds of forecasts, and thus increased usage and application of weather and climate information, 

would promote and strengthen more climate-smart coastal livelihoods.  

It is worth noting that, in recent years, Tanzania has seen tremendous recognition of the role that 

indigenous knowledge can play in adapting to the impacts of weather and climate change extremes, 

thanks to the outcry of consumers over the inefficiency of conventional TMA weather forecasts. 

In 2019, the Tanzania parliament enacted the Tanzania Meteorological Authority Act No 2 of 2019 

which saw the TMA being strengthened and upgraded from an agency to being an authority thus 

achieving a strong legal framework through which it operates.  Among other things, the law 

recognizes the presence of indigenous or local people or experts who conduct weather and climate 

forecasting and defines indigenous knowledge as knowledge provided by a person recognized in 
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a particular community on the provision of weather and climate forecast for that community (URT, 

2019). 

 The law further allows for these local/indigenous knowledge experts to communicate their 

forecasts within their communities for the purpose of revealing the status of weather and climate 

which would help in making weather-smart decisions within these communities. While this is an 

important step forward anchored in the formal recognition of indigenous knowledge of weather 

forecasting, it is slightly unclear as to the true intentions of legally recognizing this. One wonders 

what this push for legalization means. Will it come with a formalization of such indigenous 

knowledge such as formal recognition of ‘experts in local knowledge’, or just a regulation of what 

counts as legally permissible local knowledge versus unsanctioned information that becomes 

illegal to spread. For example, paragraph 46 (1) of the Tanzania Meteorological Authority Act No 

2 of 2019 mentions that a person who unlawfully issues a weather forecast commits an offense 

and is liable to a fine of not less than fifty million Tanzania shillings (approximately £18.000) but 

not exceeding one hundred million Tanzanian shillings (approximately £36.000). Although this is 

clarified in section 46 (3) that the said fine shall not apply for a person conducting weather and 

climate forecast for indigenous knowledge within his community (United Republic of Tanzania-

URT, 2019: 27), still this takes us to the debate on challenges of defining indigenous knowledge 

as a foundation for integrating it into the scientific processes of weather forecasting. First, it is not 

very clear whether conducting weather and climate forecasting for indigenous knowledge includes 

local and traditional knowledge systems of non-indigenous people. Tanzania, despite having 

approximately 125 to130 ethnic groups, all with their own unique traditions and customs, and 

having ratified the UN Declaration on the Rights of Indigenous Peoples since 2007, still it does 

not recognize any of these ethnic communities as Indigenous Peoples (Mamo, 2022).  The way 

indigenous knowledge is defined in the act does not seem to include other knowledge systems 
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falling under the broad concept of indigenous knowledge. People practicing this knowledge could 

be ethnic groups or local people who may not necessarily be regarded as indigenous.   The clause 

treats LKS as set body of objective knowledge rather than approaching it holistically, as a way 

people of particular place and culture live, encompassing both cultural and traditional practices 

and beliefs (including spiritual ones).  Policy-level recognition of the potential that various forms 

of local knowledge and cultures have in aiding weather-related risk reduction and management is, 

however, a potentially significant move. The TMA is partnering with other institutions for research 

on indigenous ways of predicting impending weather to establish the scientific basis from which 

strategies for collaboration with indigenous experts and incorporation of this informal science into 

conventional forecasts can be forged. TMA officials further informed me that, working with local/ 

indigenous people in weather forecasting would allow them to collect data and produce forecasts 

in conjunction with scientific meteorological methods. Again, this points to other questions that 

most anthropologists working on indigenous knowledge research are still asking (Sillitoe, 2006; 

Berkes, 2009). Firstly, how can LKS and scientific weather forecasting be integrated when the two 

knowledge systems have different epistemologies and ontologies? This depends on how 

indigenous knowledge is defined in the first place.  As Sillitoe (2006) argues, we cannot expect 

the two knowledge systems to be ‘congruent’, but we can seek to understand their differences and 

similarities. Many scholars working on ethnoclimatology and local impacts of climate change 

research (Orlove,2002; Rayner, 2009; Reyes-García, et al., 2016; Radeny, et al., 2019), opine that 

the two knowledges can be used together to solve weather related problems, but there still little is 

known as to when and under what situations can the two knowledge systems work dually.  There 

is a great need for promoting joint discussions between meteorologists and indigenous knowledge 

experts to share experience on the various dynamics of weather patterns and this would improve 

their practices by identifying areas and reasons where conventional science and local knowledge 



241 

 

agrees and disagrees (temporal scale differences) in specific areas and allowing one knowledge to 

be applied where it works well and the other cannot apply.   

In terms of ensuring widespread dissemination of forecasts, the invention of mobile phone 

technology and its increased use in rural communities is a promising opportunity to leverage.  

Mobile phone technology is already transforming rural communities in many ways including 

revolutionizing communications for social and economic development. This may be useful in 

communicating weather forecasts with local fishers. As one fisher puts it, “the majority of fishers 

are conversant with mobile phone technology, they can read and write on the mobile phones, and 

we have them all the time… even in our beds as we sleep”. This could be a great opportunity to 

channel weather forecast through WhatsApp for example, for all fishers in a BMU and the fisher 

folk communities in general provided that still more weather forecast messaging is simply 

packaged and in the language that can be easily understood by fishers. 

The significance of effectively applying marine weather forecasts to prevent potential accidents 

caused by storms and other weather-related hazards on the island constitute the main argument 

addressed this chapter. I have argued that conventional weather forecasting, unlike other scientific 

practices, is a delicate process that is often controlled by political authorities and influenced by 

public interest in many countries. However, due to ineffective dissemination channels of 

conventional weather forecasts in Tanzania, the relevance of local knowledge systems of weather 

forecasts among fishers is even more especially now when the weather and climate prediction is 

difficult to higher variability. For instance, the conventional forecasts provided by the state rarely 

include marine-specific weather outlooks or advisories for fishing activities, which leads 

fishermen to perceive these forecasts as untrustworthy. Consequently, power dynamics have 

emerged between LKS and state-provided weather forecasts, resulting in the favouring of 



242 

 

conventional forecasts despite the recognition of LKS by Tanzanian legal and policy frameworks 

governing weather and climate services in the country. While these power dynamics limit the 

complementary use of both forecasts, there are other issues that require policy attention. 

First, to strengthen and enhance the resilience of weather-sensitive livelihoods, requires possession 

of skills and knowledge for predicting forthcoming weather disasters on one hand, and the ability 

to diligently follow up on forecasts and apply them correctly and in a timely manner on the other. 

Secondly, this chapter argues that the resilient and sustainable livelihoods of fishing communities 

on Mafia Island cannot be guided without incorporating and recognizing their long-standing 

knowledge and experiences in dealing with weather disasters and risk management, which have 

been part of their culture for generations. Therefore, it is crucial to examine how these two forms 

of weather forecasting knowledge can be brought together in more productive ways. Nevertheless, 

promoting the accuracy and usage of both types of forecasts by fishermen would encourage and 

strengthen climate-smart coastal livelihoods.  
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6 CONCLUSIONS AND WAYS FORWARD 

6.1 Summary  

In this thesis I have described fishers’ local knowledge systems of marine weather forecasting and 

how they are applied to inform fishing and other livelihoods on Mafia Island. To describe how 

fishers produce weather forecasts and use them, I have first contextualized the study within a 

broader account of the diverse and complex fishing livelihoods of the island.  I have also gone 

further, to describe how local fishers’ knowledge of weather forecasts is perceived and how this is 

used alongside state-provided conventional weather forecasts. Drawing upon the current 

production and dissemination of both knowledge systems of weather forecasting, I have 

highlighted several key socio-economic and political issues that illuminate the strengths and flaws 

of both forecasts that need to be addressed moving forward. This is in order to improve not only 

the production and dissemination of the forecasts but also the uptake by users to reduce risks of 

extreme weather and climate events and strengthen livelihoods security. It is this exploratory 

reflection on the future work of LKS and conventional knowledge systems of weather forecasting 

that I now focus on in this final chapter. First, I set out a foundation by highlighting some of the 

key findings of this research on Mafia. Then I proceed to a discussion of these findings in relations 

to key current debates and theoretical arguments in anthropology, specifically the fundamental 

tensions between LKS and scientific knowledge systems that hinders the two knowledges from 

working together or being integrated. These debates relate to scientific credibility of the two 

knowledge systems and issues of accuracy and accessibility. Thereafter, the chapter explores some 

of the key policy arguments that emerge from the findings of this ethnographic study, which are 

presented as recommendations moving forward. In this line, the chapter particularly explores 

possible collaborations between meteorologists and experts of LKS on weather forecasting and on 
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meteorological data collection as well as the harmonization of weather forecasts. Toward the end 

of the chapter, I also explore changing attitudes towards LKS, integrating LKS into educational 

systems, and promoting LKS in national weather and climate services governance.   

Weather and livelihoods security on Mafia are profoundly entangled. However, I do not mean to 

claim that the fisher community in Mafia is exclusively unique and different from the rest of 

Tanzania. All humans are immersed in weather, and our lives are, in part, organized as a response. 

What I find particularly striking about Mafia is that the fishing industry, which is the most 

depended upon livelihood strategy across the entire island, is complexly interwoven with marine 

weather conditions and that any slight change or unforeseen extreme event is detrimental to the 

livelihoods and lives of the people in both short and longer terms. The prevalence of a fragile 

socio-economic base that partly influences the modus operandi of the industry and the fact that 

fishing, and all other activities that depend on it, makes the entire economy of the island extremely 

vulnerable to weather extremes. This is so because, as described in Chapter Three, fishing produces 

links with the entire economy of the island in ways that both men and women, fishers and non-

fishers, residents and migrants all depend on good weather conditions in order to successfully reap 

a good, reliable, and secure livelihoods the island can offer. This has necessitated fishers and non-

fishers to always pay close attention to daily weather conditions, including any surprises that come 

with it. Over the years, the local community on Mafia has accumulated vast knowledge about their 

immediate environment, observingly following certain (routine) changes in nature that signal 

impending weather phenomena. They draw presumptive conclusions about the future weather on 

a range of temporal and spatial scales relying on the interpretation of the concurrence of multiple 

indicators. In the eyes of local fishers’ this knowledge of weather exists in hierarchies depending 

on the type of occupational space of individuals in the society, socio-economic and demographic 

characteristics that stratifies them into various categories based on instruments and objects (in this 
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case natural environment, such as the ocean or the land) of labour through which one produces 

livelihoods. 

The presence of scientific ways of predicting weather is devaluing local knowledge and threatening 

to break the transmission of knowledge to the next generation, despite the clear shortcomings of 

the scientific forecasts as shown in Chapter Five. As with increasing globalization and modernity, 

technological advancement in many aspects of life has been a key factor for marginalization of 

various cultural and traditional practices including of weather and climate. The presence of 

scientific weather forecasts that are available through the internet and media platforms, especially 

to the youth who have access to online media through smart phones and televisions has created 

conditions in which youth are reluctant to learn LKS from the elders.  

 Local fishers in Mafia consider themselves as knowledgeable of their sea and have learned to 

understand it and have knowledge of its imminent conditions that is appropriately fitted to their 

local needs and rarely incorporate state-provided forecasts, especially when the scientific forecasts 

do not correlate with their own. It has been shown that the sharing of forecasts is through a complex 

network structure through which the moral order and the right to communicate such knowledge 

that can be applied to solving problems is arbitrarily cherished in the day-to-day decision making. 

Some of these forecasts are general for the whole island and others are specific to certain categories 

of work and geographic spaces. Fishers believe that their knowledge matters and take pride in their 

precision of interpretation of weather signs to the extent of seeing it as easier to apply, manipulate 

and make decisions based upon it, compared with the state-provided forecasts. Experts of 

traditional weather forecasting, although having no formal academic and or legal credentials to 

claim authority over the forecasts, as the TMA experts do, have gained credibility in the society 

through the collective memory and history of their tried and tested ability to successful predict 
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weather phenomena and advising their community of the appropriate actions to be taken. This is 

especially true when such successful predictions happened at the time when these forecasts were 

a matter of life or death and that it resulted in saving lives and the protection of properties. The 

majority of these experts include boat captains and elder fishers.  

Consistently, researchers (Orlove et al.,2000; Nakashima et al., 2012; Reyes-García et al., 2016; 

Nakashima et al., 2018) have shown that the dynamics of the earth climate systems have disrupted 

weather and climate patterns, presenting challenges in weather forecasting for both conventional 

and traditional knowledge systems. This is daunting as some of the natural environmental signs 

that local people use to predict imminent weather conditions have changed or disappeared 

altogether. Similarly, for the TMA to capture every item of meteorological data required for 

accurate weather forecasting, they need to apply higher technology and undertake a major 

programme of the installation of automatic weather stations. However, this is quite expensive both 

financially and in terms of human resources. Therefore, forecasts are often incorrect in numerous 

ways giving users reason to criticize TMA-provided forecasts. Given the fact that inaccurate 

forecasts are issued repeatedly, this not only becomes a source of maladaptation to extreme 

weather events but, if applied, also a major risk to food and livelihood security. 

6.2 Conclusion  

I have tried to position this research broadly in the ethnoclimatology and anthropology literature, 

contributing to both academic and practical fields related to weather forecasting and its application 

to fishing livelihoods. As discussed earlier on in this thesis, previous research on Mafia (e.g., 

Moshy and Bryceson, 2016) has been mostly focused on mixed qualitative and quantitative 

methods in studying LKS in the context of resource management and climate change adaptation. 

I hope that this in-depth study of LKS of weather forecasting in coastal Tanzania, might be 
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theoretically and practically valuable beyond its academic value. I therefore consider that it is 

important to explore themes drawing upon fishers’ current needs of weather forecasting on Mafia 

Island to reflect on and discuss some notions of the typical desired future of weather forecasting 

that may be relevant not only for Mafia but also for the whole country and beyond, particularly in 

developing countries with similar situations. As discussed in Chapters Four and Five, several 

thematic and theoretical issues have emerged relating to the practice of both systems of weather 

forecasting. These relate to the science and practice of weather forecasting, in which, moving 

forward, a wide range of data and partnerships in various ways are needed so that weather 

information products are reliable, accessible, user-centered, and acceptable within the socio-

economic, political, cultural, and linguistic contexts of the society.  I now discuss these qualities 

of weather forecasts in the following paragraphs.  

6.2.1 Of scientific credibility 

Practically, the conventional weather forecasts are viewed by local fishers as both non-credible 

and inaccurate, and the latter affects the former. This is the key issue that pertains to the perception 

and thus uptake of conventional weather forecasts on Mafia Island. Similarly, despite their 

recognition in various national legal and policy frameworks, LKS-based weather forecasts are 

viewed by conventional weather scientists as unscientific and thus profoundly hinders LKS 

incorporation and or integration with the conventional science. The tension between LKS and 

conventional ways of weather forecasting pertains to how they are both produced and the scientific 

credibility of their producers. In the case of conventional weather prediction, most of the 

forecasters are either meteorologists or physicists, who rely on external sources of meteorological 

data both current and historical to run weather simulation models using computer technologies to 

provide a forecast that is usually backed up by media sponsorship and political legitimacy. The 
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fact that conventional weather forecasting is, by law, mandated to a state-run agency, the forecasts 

themselves must therefore respond to the politics of credibility which affects the reliance of users 

upon it. As such, conventional weather forecasts enjoy government enhanced authority over LKS 

forecasts because their scientific practice goes unquestioned. In many countries’ weather and 

climate service provision setup, weather forecasts and the gathering of meteorological and 

climatological data is assessed to be a public good deliberately to enhance governments control of 

information delivered to the public and authority over other sources such as private service 

providers (Kijazi et al. ,2021).  From the conventional scientists’ perspectives, LKS on the other 

hand, suffers from scientific illegitimacy and lack of authority because it is based on the lived 

experiences of fishers and of observing numerous signs from the environment as it responds to the 

changes in weather and climatic parameters to forecast imminent weather conditions. The absence 

of databases and theory from which future weather is predicted makes this type of knowledge 

unscientific in the eyes of scientists and some segments of the public, especially the youth and 

those with higher educational qualifications, whose attachment to the natural environment is 

minimal given the nature of their occupations and levels of education, affluence, and incomes, and 

to some extent religious beliefs. However, this research has shown that compared with 

conventional weather forecasts, fishers LKS weather forecasts are the most used, and enjoy trust 

among both producers and users at the community level to the extent that any incorporation of 

state provided forecasts is preceded by validation that checks its level of agreement with their own. 

The credibility of LKS, in the eyes of individual fishing groups, depends on their captain’s 

forecasting skills, who then defines which of the LKS practices are the most important and reliable 

indicators and a conclusive interpretation for impending weather prediction. Where there are 

disagreements, LKS are favoured over state-provided forecasts for reasons such as lack of 



249 

 

specificity, inaccessibility (dissemination challenges), and accuracy issues, all making the use of 

TMA forecast a risk for rural livelihoods.  

Anthropology has contributed to this debate by suggesting that more ethnographic research is key 

to understanding the rationality and principles underlying indigenous knowledge for a new fresh 

approach to achieve a sustainable strategy for the two knowledge systems to be integrated (Zuberi 

quoted in Silltoe, 1998). In replying to comments on the paper ‘Indigenous Knowledge and 

Applied Anthropology’, Silltoe argues that the debate over scientism regarding the two knowledge 

systems will remain to be a problem of an us-them dichotomy, and that to think it will ever come 

to an end is over optimistic (Silltoe,1998: 246). This suggests that differences in terms of scientific 

credibility between the two knowledge systems inevitably imply that each knowledge stream 

presents only a partial understanding of the world. We therefore need these different world views 

presented by both LKS and western science to fully understand the world in which we are living. 

Bringing the two knowledge systems together should, however, not be an effort to understand the 

superiority or inferiority of each, but rather a foundation of bridge. And this is at the core of 

anthropology, as anthropologists working in this field agree that all human knowledges are in many 

ways structured by intellectual an experimental element vested in different cultures. After all, as 

shown in this thesis, with increasing globalisation, people in many communities will have exposure 

to both LKS and western based scientific knowledge which means that as Sillitoe (1998: 246) 

notes “different cultures continue to inculcate persons with different understandings of the world”, 

pointing to the possibility that the content and context of both knowledge systems may be subject 

to change.   
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6.2.2 Accuracy and accessibility 

Weather prediction demands more than just the scientific credibility of the forecaster; it requires 

high accuracy for users to believe in and trust its reliability to inform their livelihoods. Despite 

TMA conventional forecasts having great scientific credibility in terms of methodological 

procedures of producing the forecasts, lack of accuracy of these forecasts on Mafia Island has 

resulted in little uptake by local fishers. However, the central question here would be what exactly 

does accuracy mean when it comes to weather forecasting as it pertains to local users? As it has 

been learned in this research, accuracy of weather forecasts depends on several factors. First, the 

accuracy of forecasts is related to whether weather events happen(ed) at the time (date and 

duration), manner, and area or place as predicted. Second, the level of precision mediated through 

translations of the measurement units that are used in describing the forecast is important.  For 

example, the amount of rainfall in most TMA forecasts is described as normal, below normal, or 

above normal. Sometimes forecasts are truncated instead of being translated by the media in the 

process of cutting down words in favour of time (mostly on television and radio) or space (print 

media). In some countries like United States of America and India, there have been cases of legal 

liability for weather forecasts.  National weather forecasting service authorities have been taken to 

court by users (the public) over wrong predictions that have resulted in socio-economic losses or 

deaths (Klein, 2003). However, judges have categorically ruled that weather forecasts are 

predictions based on probabilities of weather events to happen, and that the broadcasters or 

forecasters should not be held accountable if their forecasts happen to be wrong. For example, in 

1999, the Washington Post reported a case of two fishers in Florida who went fishing having 

watched a forecast of good weather broadcasted by an Atlanta-based cable channel, but suddenly 

a severe storm front hit them, and one died. The family of the deceased filed a 10 million US 

dollars lawsuit as a result. However, the judge dismissed the case on the grounds that weather 
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forecast is a "prediction of indeterminate reliability” (The Washington Post, 1999). Similarly, on 

August 19, 2021, the Down to Earth online magazine published a similar case in which a grape 

farmers’ association in northern Maharashtra, India, filed a lawsuit against the Indian 

Meteorological Department (IMD) over a hailstorm warning that it issued.  On the eve of 

protecting the rain-sensitive grapes from being destroyed, farmers harvested the grapes premature 

three days earlier than planned at the expense of quality of the fruits. Three days later, the weather 

department nullified the forecast on grounds of a weakening pressure trough over the Himalayan 

region. At this time farmers had already used money and manpower to harvest the crops pre-

maturely. Given that this was just one of the several times the weather department had caused such 

losses over wrong or inaccurate forecasts, farmers filed a lawsuit that was then rejected over the 

grounds that weather forecasts are predictions, not established facts.  Such cases point to the major 

debate on probabilistic forecasting, a debate that questions the mechanisms that have given 

weather scientists immunity over their forecasts which means, as Skinner (2008: 265) argues, they 

can always defend themselves against the accusation (including legal) that their forecasts were 

wrong. This is one of the reasons why forecast expressions are presented in terms of ‘percentage 

of probability’ that the event will happen to make a scapegoat margin for errors that may occur.  

The condensing of forecasts during broadcasts further lessens the level of precision. On the other 

hand, most LKS weather forecasts are interpreted in terms that are clearly understood and fittingly 

applicable in the context of the users, making them more precise compared with the scientific ones. 

This is because local forecasting is conducted with a focus on observing very fine-scale weather 

indicators/processes (influenced by local vegetation cover, topographical features) – something 

that the TMA cannot capture due to inadequacy of equipment - to predict impending weather 

patterns over a small area.  The observations are made continuously to determine exact seasons’ 

onset or end dates according to the local livelihood’s calendars. 
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Thirdly, accuracy also pertains to trust people have that the event or phenomenon itself will 

actually happen. Unfortunately, since this cannot be pre-determined before the event has occurred, 

in this sense, past records of similar forecasts, meaning the number of times the forecasted 

events/phenomena have occurred as predicted, will become a major determinant of whether the 

forecast will be acted upon or disregarded.  Fourthly, the notion of accuracy extends to the content, 

which is whether the forecast can meet user needs. The accuracy of forecasts may be dramatically 

different depending on perspectives of the users.  For example, while fishers need more details 

about wind patterns such as strength, direction, and duration, farmers need rainfall characteristics, 

when it is expected to start raining, and when it will end, and whether it will be heavy or light. In 

this case when a forecast omits wind details for example, which is the case for most of the seasonal 

weather forecasts, it will be considered useless by fishers but useful for farmers. This 

understanding is crucial if forecasts are to be useful at all, as Fine (2007) argues, weather demands 

of users determine categories of meaning and accuracy of the forecasts. According to local fishers, 

this is partly the reason why most of the TMA conventional forecasts on Mafia have a lower uptake 

compared with LKS-based forecasts. Fishers’ experiences of the TMA conventional forecast 

reflect a similar picture to the aforementioned cases in India and the United States, and many other 

countries even in the technologically advanced nations.  The TMA has repeatedly issued wrong or 

inaccurate forecasts and warnings or withdrawn, several on the grounds of weaking climate or 

weather forcings (conditions that cause the occurrence of weather phenomenon). It also uses words 

such as ‘high’, ‘moderate’ and ‘low’ that makes the forecasts difficult to understand, less precise, 

and therefore unreliable. The Fishers’ question is, why should they trust in the TMA forecast 

again? This in the end erodes users trust over the TMA forecast, leading to general low uptake of 

its weather predictions. Going forward, it is important to understand that for forecasts to be 
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beneficial and relevant to consumers, they must be provided in a timely manner and in a format 

and language that users can widely understand and use.   

Access to weather forecasts is another key issue. While the TMA is ambitious in making sure that 

access to all of her weather forecasts reach 80 percent by 2026 through leveraging the potential 

use of communication technology especially mobile phones and increasing literacy levels, this will 

be determined by the packaging format and dissemination channels desired by different users.    

Access to weather forecasts also means reliable communication strategies for all categories of 

users. Accessibility of weather information for organisations and institutions starts with data 

sharing. An issue here is that there are many other institutions, within the government system, that 

generate meteorological data but have no legal authority to produce and disseminate weather 

forecasts. These include water basins authorities, agricultural research institutes, airport and postal 

authorities and many others. In the process, especially once a forecast has been produced, media 

and other public communication stakeholders need to be involved effectively; producing a weather 

forecast is one thing, delivering it to users is another one. Enhanced institutional coordination is 

therefore critical here. This, however, is crosscutting throughout the entire value chain.  For local 

users such as fishers and farmers, effective communication requires consideration of many things: 

the language of users, socio-economic contexts, spatial and temporal timing of forecast releases 

because Tanzania is divided into the unimodal and bimodal areas of weather and climate regimes. 

While the bimodal zones can produce rainfed crops more than twice a year, unimodal areas have 

only one major crop season.  Generating forecasts by focusing more on accuracy along these key 

considerations with correct media support would create awareness and increase uptake and 

consequently facilitate weather resilient livelihoods.    
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6.3 Moving forward  

6.3.1 Integrating LIKS and scientific weather forecasting  

The mismatch between local and scientific knowledge systems of weather forecasting does not 

mean one of them is better than the other, but rather calls for the need to make the two knowledge 

systems complement each other. In much of development discourse, there is an acknowledgement 

that local knowledge needs to be considered when designing programmes for intervention. But 

how this is supposed to take place is often a matter of contention. On the one hand, the drive 

towards evidence-based intervention means that sound scientific evidence should be at the basis 

of any programmes; on the other hand, we know that when existing knowledge and practice is 

ignored, programmes are unlikely to be taken up.  Furthermore, as highlighted above, there are 

questions that remain central to this debate; can the two knowledge systems work together? And 

if so, how? At what stage, and what could be the best mechanisms for the two systems to swiftly 

complement each other? Is it through integration or collaboration? The former entails 

incorporation of the basic scientific principles of the two knowledge systems taking an 

interdisciplinary approach (Berkes, 2009) while the latter is more on allowing the two knowledges 

to take different routes but simultaneously achieve the same goal (Silltoe, 2006). Furthermore, 

there will still be questions such as at what point in the value chain is integration or collaboration 

possible and can be introduced?   These are important questions that need extensive and rigorous 

research and discussion. This is because scholars widely agree that the underlying differences in 

ontologies on which LKS and scientific knowledge are based makes it very hard for them to 

completely integrate. For example, with regard to weather prediction, as shown in this thesis, the 

two knowledge systems of forecasting weather operate on different scientific bases in terms of 

both methods of data acquisition and interpretation/running prediction models and how 
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interpretation of the results and conclusions are made. This makes them incompatible and thus 

potentially impossible to integrate. Local weather forecasting done by fishers is by no means only 

based on several observations of the natural environment, but a form of knowledge that is deeply 

individual and embodied - a fisherman can feel the condition of the ocean on his skin, his wife can 

sense a change in weather in her c-section scar. Even the observations of stellar constellations, 

animal behaviours etc. that people use in Mafia as indicators for changes in weather do not form a 

set body of knowledge but are specific to specific individuals/families/communities doing specific 

livelihood activities even within the same society, hence, not a coherent system. This is very 

different from scientific knowledge, which is supposed to be abstract and objective, collated and 

curated, and based on reproducible prediction models in weather, rather than sensations and 

feelings.  Furthermore, there are more pertinent challenges of collaboration between indigenous 

weather forecasting and scientific weather models. The first relates to the nature of data itself. 

Numerical data that the TMA, for example, collects can hardly be understood by local fishers and 

there is no evidence (at least until now) of qualitative data that LKS use being used in conventional 

weather models produced by TMA. Furthermore, linguistic differences as used by scientists and 

local people may present more challenges for collaboration. Additionally, both knowledge systems 

are not static, they change in terms of their ontologies and according to needs depending on socio-

economic circumstances. However, some scholars (Ford et al., 2016, Garcia-del-Armo et al., 

2020) argue that even though an epistemological divide between both knowledge systems can 

hinder dialogue of both types of knowledge (Orlove et al., 2010), the same divide offers an 

opportunity that can be leveraged to acquire a greater understanding of the weather systems by 

fostering awareness of the  philosophical underpinnings which determine the practices of both 

knowledge systems.  Although this debate is still ongoing, some anthropologists (Adger et 

al.,2013) suggest that an interdisciplinary approach that is accommodative of the ontological 
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strengths and weaknesses of both knowledge systems would be the way forward. In line with this, 

Agrawal et al. (1995) argue that to harmoniously engage indigenous knowledge and bring it into 

mainstream practices of socio-economic development, the debate must move beyond the scientific 

divides between LKS and scientific systems and focus on more use of LKS based forecast 

alongside conventional forecasts.  Arguably, there are, however, areas that I now turn to in next 

sections that present possibilities of collaboration between the two knowledge systems, these relate 

to data collection and weather forecast harmonization as opposed to co-production which 

apparently seems too challenging.  

6.3.2 Partnership of Meteorological data collection 

The first area of partnership relates to meteorological data collection. Prediction of imminent 

climate and weather is a work that involves constant interpretation of massive data.  In the case of 

conventional science, data about atmospheric patterns are available through gathering and 

assessing information collected by a range of equipment such as automatic weather stations and 

meteorological radar and satellites. Millions of items of these meteorological data are simulated 

by computer models and can be enriched with LKS forecasters experience at the ground level. 

Unlike local people, the scientists have no direct connection with local weather. The scientific 

philosophical thinking lies upon disciplinary classification that puts human experience and 

understanding about the natural world into discrete parts that offer typical application in a 

particular field. LKS by contrast, are holistically rooted in human sensory awareness and 

experience that are integrated complexly in the socio-cultural and biophysical contexts. They also 

feature spirituality as a significant element of the indigenous knowledge systems (Anderson, 

2016), something that is termed as superstitions or symbolic in western scientific knowledge 

ethnocentrisms (Stirrat cited in Silltoe,1998)    The concepts of “science" and "tradition” as argued 
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by Bruchac (2014) mean nothing significant in trying to see the differences between the two 

knowledge systems but offers a chance to see the complementarity that can be offered in 

understandings the interactions between humans and nature. It is the relationship between different 

ways of knowing based on different social-cultural systems that show the potential to integrate 

these forms of knowledge in a productive way (Turner et al., (2022). Fast changes in environment 

and climate system means keeping pace with faster technological innovations, a pace that is hard 

to be kept by developing countries’ national meteorological services such as the TMA. LKS on 

the other hand as practiced by fishers on Mafia depends on observation of a range of indicators 

from the environment including the atmosphere.  As I highlighted in Chapter One, previous 

research (Mahongo et al, 2011; and Mahongo and Francis, 2012) has indicated that islands of East 

Africa, including Mafia exhibit unique and fine-scale complex interactions of processes that builds 

up higher concentration of rainfall and complex winds systems that drive complex weather patterns 

in the ocean and over the land. Most of the General Circulation Model (GCM) which are used by 

the TMA as important data for weather prediction tend to miss out these complex detailed 

atmospheric processes of the islands due to lack of equipment that can capture fine scale data. 

Weather phenomena of islands tend to be further shaped by the coastal orientations of the island, 

vegetation covers, topographical features and the diurnal cycles of the winds which causes fine 

scale temperature gradients that are normally missed out by coarse resolution models but very 

crucial data for precise prediction of weather (Mahongo et al, 2011). However, this is the greatest 

area of strength for the LKS since they tend to focus on observing these very fine-scale weather 

indicators/processes in the environment and the atmosphere (that the TMA cannot) to predict 

impending weather patterns over a small area.  Local people can detect very fine-scale atmospheric 

process that are due to vegetation cover, topographical features and other area specific features 

that influence weather. A data gap therefore exists between the abstracted, distanced form of 
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knowledge on which scientific weather forecasting is based, and the highly individual, nuanced, 

and in most cases embodied form of knowledge that forms the basis of LKS. The data gap has 

resulted in a mismatch between LKS weather forecasts and the TMA-provided forecasts. It is 

important to note that, the mismatch reported by fishers in some cases does not entail a totally 

wrong forecast by TMA, but missing some very fine information such as area and time specificity 

that are crucial for them to make use of the forecast. LKS, on the other hand, tend to miss out/fail 

to predict some certain details of the forecast such as where they need to forecast weather over a 

long time period such as a whole season and or over a large area such as the whole coast. This type 

of information is equally important in long-term planning or decision-making in the fishery 

industry, for example, pricing of fish, and market analysis, transport plans, or fishing migration 

plans which all requires an understanding of how weather will develop over the whole season.  

 

6.3.3 Producing harmonized forecasts 

The second area of partnership is on producing harmonized forecasts. Should current global 

climate system continue to change as predicted by scientists, the key question to ask would be, to 

what extent will the fishers’ local knowledge continue to help fisher community cope with extreme 

weather events? Likewise, if the current state of affairs in the government’s provision of weather 

and climate services as discussed in Chapter Five persist, what will happen to the poor local users 

who desperately need reliable weather forecast? And what future does the government weather 

services hold? Without doubt, both knowledge systems may persist to a considerable extent but 

coping with weather risks will become the biggest challenge if things continue business as usual. 

The bottom line of the drive for harmonisation  is that scientific forecasts depend on meteorological 

data that have been gathered through a range of scientific equipment and interpreted through 
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computer models, while LKS use immediate observation of environmental indicators and 

judgement interpretations are backed by past experiences of dealing with weather with no existing 

database and is generally available to all community members although the level of knowledge 

varies with demographic factors. But in the end, they all produce weather forecasts that have 

strengths and weaknesses depending on the context of use. Local fishers have many successful 

experiences of predicting the future weather and responding to its adverse impacts but none of 

their experiences reach the conventional discourse on weather forecasting (Rojas Blanco 2006 

cited in Silltoe, 2006).  Likewise, the TMA weather forecasts as shown in this thesis do not fully 

address fishers weather needs nor does it effectively disseminate its forecast with users. This 

suggests that there is a need for a two-way communication process where discussions on ways of 

weather prediction between local fishers and TMA scientists can be held and experiences shared. 

In the end this would result into harmonized forecasts that may be user-friendly and may address 

inefficiencies experienced by both parties. In support for the need and possibility of producing 

harmonized forecasts, some scholars (e.g., Mahoo et al, 2015) have gone so far as to suggest 

having representative experts on LKS in the villages who would conduct weather forecasting based 

on their local ways without having the need to make sense to scientists as it currently needs to be. 

They could then constantly liaise with the TMA forecasters to share their interpretations of the 

weather signs and capitalize on aspects where both forecasts agree and decide on harmonized 

forecasts. The harmonized forecasts could be based on thorough discussion of the areas of 

differences of the two systems to strengthen their methods of forecasting and identify areas that 

need more research especially for the scientists. However, it is important to also note that to have 

a fruitful collaboration, thorough research is still needed alongside vigorous documentation of LKS 

because compared with conventional science, LKS is largely understudied and documented and 

that the knowledge components cannot be generalized across geographic and social-cultural scales 
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This also calls for a need to revitalize the knowledge and bring it to wider use in complementarity 

with scientific knowledge. In the following paragraphs, reflecting upon the findings of this 

research, I explore some of the possible ways of protecting and promoting LKS in the country.   

6.3.4 Changing attitudes toward LKS  

Only recently have LKS have gained recognition at both local and international level. One of the 

key issues that are still problematizing LKS incorporation into mainstream development discourses 

is the way LKS is recognized among scientists. One might ask what is making LKS recognised 

and fashionable (Bruchac, 2014) despite scientists’ misconceptions of LKS as unscientific, 

primitive, and opposed to the modern development discourse (World Bank, 1998).  As noted above 

in this chapter, increasing failure of western science-based solutions on both ecology and the fight 

against climate and weather extremes has provided space for LKS to be seen as an alternative. 

However, globalization and technological advancement in many aspects have remained to be a 

key factor for the loss of traditional practices including LKS of climate and weather. Cultural 

change has been one of the main factors why LKS has lost its value in the contemporary world. 

Modernity and affluence are increasing on Mafia (as it is for the rest of the country and in most 

developing countries) to the extent that balancing traditional values and progressive changes in 

socio-economic conditions has been difficult. Changes to modes of fishing and generally modes 

of production and increasing religious activities have seen many traditional values and practices 

being rejected. However, there has been some persistence of some traditional practices despite the 

emphasis on economic and political modernity that drives cultural change (Cocks,2012). Fishers 

participate in traditional rituals and at the same time attend religious events and believe in religious 

teachings. Observations during fieldwork suggest that most of the persistent traditional values that 

have survived serve special social functions which have implications for people’s day-to-day lives. 
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A good example is the traditional rituals (that modern society especially youth perceive as 

superstitions or witchcraft) that aim to please supernatural powers during crisis and thus prepares 

them psychologically to deal with extreme weather conditions or disasters. Accounts by fishers of 

Mafia have shown that these rituals have been useful in the past and are still practiced by certain 

groups alongside LKS of weather forecasting. The problem is that young people take all these 

practices as a sign of backwardness, only relevant to the past and for older people. They at some 

point feel ashamed to publicly show interest in learning this knowledge, and many young people 

have begun to question the scientific basis and or credibility of these practices as I have highlighted 

above, despite limited reliability of scientific practices and the potential risks of damage, sometime 

irreparable damage, to a vessel and inability to continue with fishing livelihoods, which again 

culminates in long-term impacts on the household livelihood security which may be inescapable 

due to absence of  forecast of impending disastrous weather extremes.  

Changes in attitudes towards LKS especially among the younger population and educated 

members of the community in which all positive values of traditional practices are being neglected 

in the name of western science or modernity, reveals the difficulty in promoting the use and 

relevance of LKS to the future generation in fighting against climate change. While there is 

considerable knowledge still held by the majority of elders in the community, there is limited room 

to practice in the way that shows relevance to modernity and be practiced in complementary ways 

(Cocks, 2012). It is unfortunate that there is higher probability of total loss of LKS of weather 

forecasting that have been held mainly by elderly individuals or falling short of the ability to 

disseminate or transmit it to the next generations. Most of LKS are not documented in any way, 

the only means of preserving it is through inter-generational transfer in the society. The only means 

to achieve this is probably through education systems, a theme to which I now turn.  
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6.3.5 Integrating LKS in educational systems 

At the heart of mass documentation of LKS systems as part of preserving and making it available 

for the future generations and development processes, education systems has been its recognition 

as a key platform in knowledge generation, preservation and transfer across generations, 

geographic regions, and population groups. However, given the nature of LKS, several issues arise. 

As shown throughout the thesis, LKS is not a static body of knowledge, it is constantly evolving, 

attuned to specific local phenomena, and embodied in different ways by particular individuals. It 

is fact that certain elements of this knowledge such as the biological (flora and fauna) indicators 

of impending weather used by local people of a specific area can be documented in various forms 

such as documentary videos and published books etc. These can be made available to students, 

academics, and development practitioners.  Similarly, certain practices such as songs, rituals, and 

cultural events depicting some form of LKS can also be documented. Some tools and 

methodologies for documenting LKS already exist (e.g., World Bank, 1998) inspired by both 

participatory research and anthropology (Bruchac, 2014). In line with this, Silltoe (1998) argues 

that although ethnographic documentation of LKS may bring difficulties in applying LKS in 

development practice, the power of holistic approaches to research issues make it more suitably 

positioned for this task than other disciplines.  

At the same time, critical theoretical questions that pertain to this discourse are noteworthy.  

Scholars such as Medeiros (2021) asks how can such knowledge be written down and formalized? 

Who decides what exactly is to be included in the documentation, and what is to be left out, and 

why? In a way, documenting this form of knowledge to formalise it through education system or 

other platforms would mean going contrary to its very tenets that identifies it as knowledge based 

on experience, highly embodied, attuned to change, responsive and adaptable.  Certainly, some of 



263 

 

these elements of LKS such as embodiment, sensory awareness that makes up this knowledge 

cannot be documented or written down. Even some holders of it are not willing to share them 

(World Bank, 1998), thus some knowledge elements remain to be exclusively available to certain 

individuals. For example, LKS related to supernatural sources of power to cure diseases, practice 

traditional healing and herbalism, powers that dispel social, political, economic, and environmental 

problems are difficult to document and holders are not willing to share, for various reasons, ranging 

from intellectual property rights to spiritual and political power dynamics. Continuing in this 

debate, these scholars (Medeiros, 2021; Sillitoe, 2006) further argue that the very act of accessing 

local philosophies and presenting their cultural embeddedness that create meaning exactly as they 

are understood by knowledge holders may result in distortions or misconceptions. This is because 

knowledge diffuses, evolves, and is shared piecemeal in everyday life (Silltoe, 2006). Because of 

the complex interdisciplinary nature of LK, sometimes there is even lack of consensus among 

holders themselves (owing to the internal social and demographic issues such as gender, age, etc.). 

As this debate continue to propel more tensions in academic and applied anthropology and 

development discourses (challenges of LKS incorporation at international policy), there are other 

serious issues related to indigenous rights and protection of intellectual property rights of 

indigenous peoples’ knowledge and technological innovations are raising (Mamo, 2022).  These 

continue to propel indigenous peoples’ movements worldwide(ibid). The conceptual scope of 

intellectual property rights has widened to include oral traditions, folklore, songs, proverbs, values, 

beliefs, rituals, community laws, dances, myths, lexicons and taxonomy, agricultural practices, 

equipment, materials, plant species classification models, animal breeds, ecological knowledge, 

and traditional concepts (Grenier, 1998; Bruchac, 2014).  

Even though the aforementioned issues make documenting and sharing of LKS through 

mainstream channels such as education system problematic, two large issues remain to be arguably 



264 

 

alarming about LKS.  One is that LKS is disappearing at unprecedented rate (Klenk and Meehan, 

2015). Second its contribution to local empowerment and development and the role it plays in 

responding to worldwide ecological and environment crises cannot be underestimated or ignored.  

Blaikie et al., (1992) highlight that key challenges threatening the existence and functionality of 

LKS relate to:  rapid population growth which means rapid learning of new skills is happening at 

the expense of LKS extinction;  natural and human-made crises that may cause rapid population 

immigration or re-allocation to new areas may result in material and cultural disconnections that 

disrupt the relevance of  LKS to its physical geographic places and making it out of focus to places 

where its holders find new homes; slower and rapid processes of environmental change challenge 

the resilience and adaptability of local knowledge systems;  and rapid globalisation and modernity 

characterised by commercialization and economic thinking may also undermine the context of 

local knowledge.  

Unapologetically, Silltoe (1998: 247) warns against overstating the ontological and 

epistemological divides between LKS and scientific knowledge (highlighted throughout this 

thesis) that present LKS as a unique and fragmented knowledge that is difficult to put alongside 

other knowledge systems. This suggests that leaving it undocumented and isolated may not make 

sense and would mean applying double standards to the ways other knowledge domains are treated, 

especially given the threatening challenges of disappearance that LKS faces. While it is arguably 

impossible to entirely document and formalise LKS, some knowledge is better than nothing, 

(Silltoe, 2006) and certain elements of this knowledge can be documented, and anthropology is 

well fitted here with its powerful ethnographic approach and holistic perspectives (Medeiros, 

2021).  This urgency to rescue LKS from extinction takes me onto the discussion on integration of 

LKS of weather forecasting into educational systems and promoting it in policy development. 
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 Although the general notion of taking LKS into educational systems is still debatable, some forms 

of LKS of weather and climate forecasting can be documented, preserved, disseminated, and made 

available through existing education and training frameworks in the country. These platforms 

extend beyond the school system to extension training, (online) media and social networks and 

platforms where people convene on these information dissemination platforms. At a national level, 

integrating LKS of weather forecasting in the school curriculum at all levels in subjects such as 

geography, environmental studies, agriculture, physics, meteorology etc. could be a strategy to 

generate change in youth mindsets towards the value of traditional practices and indigenous 

knowledge. This would also spark research interest among higher education institutions and 

students and contribute to the widespread documentation of LKS and as a means of passing on the 

knowledge to future generations. Being taught at school, the current attitude toward LKS among 

youth as backwardness or superstitious practices would change and give them a sense of 

responsibility to promote it as a valuable cultural heritage and an essential tool for decision making 

and planning at community level. The education policy that recognizes the existence and 

importance of LKS and encourages this view to include development pathways offers promising 

socio-economic resilience in the face of future impacts of weather and climate extremes.    

6.3.6 Promoting LKS in national weather governance 

The value of LKS in weather forecasting (as is for other sectors) cannot be underestimated. For 

example, while it is within the TMA’s ambitious strategic plans to provide specialized weather 

forecasting for the fisheries industry under the category of marine weather forecasts, (as shown on 

the TMA website although the content for this section is still not developed), this has not been 

achieved. There has so far been an over concentration on provision of agrometeorological weather 

forecasts compared with marine forecasts.  As shown in this thesis, the fisheries industry and other 
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small scale marine activities such as transport/ferries have continued to rely on LKS as of now.  

Tanzania does not have a particular policy governing the provision of weather and climate services 

in the country, it instead uses guidelines provided in the National Transport Policy (URT, 2003) 

to guide the generation and application of weather and climate information predominantly in the 

aviation and marine transport sectors.  In terms of legal provisions, Tanzania has only recently 

enacted the Tanzania Meteorological Authority Act number 2 of 2019 in which various provisions 

aims at protecting the autonomy of the government through TMA in the provision of climate and 

weather services in the country. In doing so, it has briefly acknowledged the existence and use of 

LKS of weather forecasting in different communities by allowing local/indigenous people to 

communicate their forecasts within their communities for the purpose of informing each other of 

the status of weather and climate to facilitate weather smart decisions. As highlighted in Chapter 

Five, while this seems to be an important step anchored in the legal recognition of indigenous 

knowledge of weather forecasting it is not always clear whether this implies a formalization of 

indigenous knowledge by giving a nod to the existence of ‘experts’ in local knowledges. A clear 

definition of LKS is important to understand what is (and what is not) traditional knowledge, its 

content, means of acquiring it, and preserving it. This understanding is important for promoting its 

use alongside other knowledges. The best way to do this is by trying to understand LKS as it is 

understood by local people themselves. As argued by McGregor (2004), without understanding 

this on their own terms, local people will continue to face a major dilemma as they struggle to 

become involved in decision-making that impacts their lives. Furthermore, without clear 

understanding and definitions of LKS, its inclusion in TMA weather forecasting dissemination can 

be viewed as setting a regulation that filters what counts as legally permissible local knowledge 

versus unsanctioned information that becomes illegal to spread. Furthermore, the act does not 

provide for any avenues of collaboration or integration of LKS with the scientific forecasts, nor 
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does it provide for how issues of intellectual property rights of the local and indigenous people are 

going to be handled.  The clause appears to protect conventional forecasts from being 

overshadowed by local knowledge-based forecasts. Tanzania supports the United Nations 

Declaration on the Rights of Indigenous Peoples, however, the policies, strategies and programmes 

that are being developed do not reflect the rights of such Indigenous peoples directly (Mamo, 

2022).  However, my intention here is not to suggest changes to the Act, but it is important that 

there is a clear policy statement that acknowledges and provides guidelines how LKS can be 

protected and promoted. This is because the fundamental concern of weather forecasting is to help 

people manage weather risks, and so being aware of, and acknowledging the local social 

landscapes in which forecasts are used is critical to achieve the goal of having climate and weather 

services.  

 

As this research has focused, in the main, on coastal fishers’ knowledge of weather forecasting, it 

is important to highlight the importance of addressing weather needs among coastal fishing 

communities. In the past, most of the TMA’s efforts on dissemination of weather forecasts have 

been focused on agricultural development unintentionally, ignoring other sectors such as marine 

fishing. Similarly, the existing TMA efforts to improve application of weather information on 

fishing sector has concentrated on Lake Victoria fishers (see for example  HIGHWAY project 

under WISER Programme of the World Meteorological Organization, (available 

at:https://public.wmo.int/en/projects/high-impact-weather-lake-system-highway-project) in which 

early-warning frameworks are being co-designed and tested to improve access and uptake of 

climate and weather information. The TMA’s provision of weather forecasts is still largely a ‘top-

down dissemination’ involving no consultation with local knowledge expertise at any stage of the 

value chain and more focus of weather forecast target rainfall patterns to meet farmers’ 

https://public.wmo.int/en/projects/high-impact-weather-lake-system-highway-project
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preferences. There is a need to provide weather forecasts that look at the wider picture of user 

categories.  

Tanzania like many other developing countries in Africa and elsewhere, have weather and climate 

services provided mainly by the government. Across Africa, inadequate financial and human 

capacity, inadequate and poor distribution of observational infrastructure, lack of high-speed 

Internet, and lack of policy guidelines continue to undermine improvement efforts by national 

weather and climate services (Kolawole, 2014). Moving forward, it is important to note that the 

lack of national level climate and weather service provision policy promotes ineffective and biased 

provision of weather forecasts. As of now, the focus is only on limited range of potential users 

leaving out a wide range of stakeholder, not only potential users, but also of other sources and 

stakeholders in the entire chain of generating forecasts, including contributions that local 

knowledge systems can provide. For example, one of the most common problems facing national 

weather and climate services relate to provision of gender-insensitive forecasts. It is arguably 

important for weather forecast producers to understand that men and women have different needs 

of weather forecasts and capacities of accessing the available forecasts (Mahoo et al., 2015). To 

increase gender equality and equity in the use of climate services, it is critical to target key 

knowledge gaps regarding the ways in which women, men, elders, and youth differently access 

and use weather forecasts.  Informed by robust and through user-needs assessments, the policy 

could help in setting out priorities for a wider range of weather forecast applications that recognizes 

the different socio-economic and cultural context of users, including taking full potential of LKS. 

The advantages of having a policy backup are that it will also help to strategize nationwide, 

politically backed measures to enhance uptake of climate and weather information, periodic 

assessment of the entire chain of climate and weather service provision from meteorological data 

collection to forecast generation, and evaluation of accuracy and effectiveness of the forecasts 
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decision-making among end-users.  As noted by most researchers (Kijazi et al.,2012; Kolawale, 

2014; Mahoo et al.,2015; Chengula and Nyambo, 2016) of traditional weather forecasting, more 

research is necessary on a workable mechanism for the two systems to work together, and what 

could be the best ways to promote parallel use (uptake) of the two forecasts in a sustainable and 

productive way that is acceptable within the political and socio-cultural regimes, because, as 

highlighted in Chapter Five, weather forecasting, unlike some other scientific practices, is 

controlled by political authorities and public interest. This will help in understanding how, what, 

where, when and for whom weather forecasts need to be improved, which will again feed into the 

policy review process from time to time and widen the applications of weather forecasts at national 

and local levels.  

As most of the local communities in Tanzania and other developing counties are intimately 

sensitive to their ambient natural environment and resources, weather is inescapably part of the 

moral dimensions of their socio-economic development.  Weather forecasts that tell of what events 

are expected, of the approaching weather systems, and provides advice as accurately as possible 

to shape their choices of action is of fundamental importance for strengthening livelihoods in a 

time of changing climate.  
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PARTICIPANT CONSENT FORM 

 

Knowing weather, strengthening rural livelihoods: the role of indigenous 

knowledge weather forecasting in agro-fishing communities in coastal Tanzania 

I am a PhD student at the University of Roehampton, London. My research is a study of 

local and indigenous knowledge systems (LIKS) of weather forecasting among agro-

fishing communities in Mafia Island. The study will use techniques such as participating 

in the everyday life of the Mafia islanders for a period of 12 months and Interviews and 

Focus Group Discussions (FGDs) with local people, knowledge holders (elders), users 

and other stakeholders to understand how Mafia Island peoples use their local  

knowledge systems to forecast weather and climate; the ways such knowledge systems 

are perceived and utilized to enhance the sustainability of agro-fishing livelihoods in the 

era of human induced climate variability and change. I would like to ask your permission 

for an interview, of not more than an hour, as part of this research project. I will ensure 

that you are anonymised and that details of the interview will be kept secure in a 

password-protected storage system.   

Investigators contact details:            Fasco Chengula  

                                                                      Department of Life Sciences 

                                                                      Holybourne Avenue 

                                                                      London SW15 4JD 

                                                                      United Kingdom 

                                                                      Email: chengulf@roehampton.ac.uk 

                                                                      Telephone: +44 (0) 7494293714 
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Consent statement 

I agree to take part in this research and am aware that I am free to withdraw at any 
point without giving a reason by contacting Fasco Chengula. I understand that if I do 
withdraw, my data may not be erased but will only be used in an anonymised form as 
part of an aggregated dataset. I understand that the personal data collected from me 
during the course of the project will be used for the purposes outlined above in the 
public interest.  
 
By signing this form, you are confirming that you have read, understood and agree with 
the University’s Data Privacy Notice for Research Participants. 
 
The information you have provided will be treated in confidence by the researcher and 
your identity will be protected in the publication of any findings. The purpose of the 
research may change over time, and your data may be re-used for research projects by 
the University in the future. If this is the case, you will normally be provided with 
additional information about the new project. 
 

Name …………………………………. 

 

Signature ……………………………… 

 

Date …………………………………… 

Please note: if you have a concern about any aspect of your participation or any other queries, 

please raise this with me or with my Director of Studies. However, if you would like to contact an 

independent party, please contact my Head of Department. 

   

Director of Studies contact details:  

Dr Nadine Beckmann 

Department of Life Sciences 

University of Roehampton 

Holybourne Avenue                                                                   

London SW15 4JD                                                                   

United Kingdom 

Email:Nadine.beckmann@roehampton.ac.uk 

Telephone: +44 (0) 20 8392 3517 

Head of Department contact details: 

Dr Caroline Ross  

Head of Department of Life Sciences 

University of Roehampton 

Holybourne Avenue 

London SW15 4JD 

United Kingdom 

Email c.ross@roehampton.ac.uk  

Telephone +44 (0) 20 8392 3529 

https://www.roehampton.ac.uk/research/ethics/ethics-forms/
mailto:%20nadine.beckmann@roehampton.ac.uk
mailto:c.ross@roehampton.ac.uk
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FOMU YA UHIARI WA MSHIRIKI  

 
Uelewa wa Hali ya Hewa, Uimarishaji wa shughuli za kimaisha: Mchango WA 
mbinu za kienyeji za utabiri wa hali ya hewa miongoni WA jamii za kivuvi Na 
kilimo, katika mwambao wa pwani ya Tanzania.  

 
Mimi ni mwanafunzi wa shahada ya uzamivu katika Chuo kikuu cha Roehampton, 
London. Utafiti wangu unahusu mbinu za kienyeji/ kizawa za utabiri wa hali ya hewa 
miongoni mwa jamii za kivuvi na kilimo kisiwani Mafia, Tanzania. Mtafiti atajikita na 
kuishiriki katika maisha ya wanajamii na wadau wengine katika kisiwa cha Mafia kwa 
kipindi cha angalau mwaka mmoja, kwa lengo la kujifunza na kuelewa namna ambayo 
utabiri wa hali ya hewa kwa njia za kienyeji unafanyika. Katika kipindi hich chote, mtafiti 
atafanya udahili wa kina na wataalamu wa utabiri wa hali ya hewa kwa njia za kienyeji 
(mfano Wazee), nakupata maoni na mtizamo wa wataaluamu kutoka mamlaka ya hali ya 
hewa Tanzania juu ya umuhimu na umahiri wa njia za kienyeji za utabiri wa hali ya hewa. 
Mtafiti atafanya majadiliano katika vikundi na wakazi wa Mafia hasa wavuvi na wakulima 
na watumiaji wengine wa taarifa za hali ya hewa ili kupata maoni na mtizamo wao juu ya 
mchango wa taarifa hizo katika kuendesha shughuli za uvuvi na kilimo na shughuli 
nyingine za maisha kwa ujumla kisiwani Mafia na namna ya kuboresha matumizi ya 
taarifa za haki ya hewa ili kuimarisha na uwezo wa kukabiliana na athari za mabadiliko 
ya hali ya hewa na tabia ya nchi. Ningependa kukuomba ushiriki wako kwenye 
majadaliano ya mda usiozidi saa moja kama sehemu ya utafiti huu. Napenda 
kukuhakikishia kwamba utambulisho hautawekwa wazi na taarifa za tutakazojadiliana 
zitahifadhiwa kwenye mfumo salama unaolindwa kwa nywila.  
 
 
 
Mawasiliano ya Mtafiti:                   Fasco Chengula  
                                                                 Idara ya Sayansi za Maisha 
                                                                 Mataa wa Holybourne  
                                                                 London SW15 4JD 
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                                                                 Uingereza 
                                                                 Barua pepe: chengulf@roehampton.ac.uk  
                                                                 Simu: - Uingereza: +44 (0) 7494293714 
                                                                           Tanzania:   +255(0) 7665719          

 
 
 
 
 
 

Tamko la Hiari: 
 
Ninakubali kushiriki katika utafiti huu, na ninafahamu kwamba niko huru kujitoa wakati 
wowote kwa kuktaatifu mtafiti Fasco Chengula (mwenye taarifa za mawasiliano hapo 
juu) pasipo ulazima wa kutoa sababu za kufanya hivyo. Ninaelewa pia kuwa endapo 
nitajitoa kwenye utafiti huu, taarifa au data nilizokwisha kuzitoa zinaweza zisifutwe, 
badala yake kujumuishwa pamoja na data nyingine na kutumika katika hali yenye kulinda 
faragha ya utambulisho wa watoa taarifa. Natambua pia kuwa taarifa binafsi 
zilizokusanywa kutoka kwangu wakati wa utafiti huu, zitatumuka kwa malengo 
yaliyoainishwa hapo juu kwa manufaa ya umma.  
 
Kwa kutia saini kwenye fomu hii, unadhibitisha kwamba umesoma, umeelewa na 
unakubaliana na Notisi ya chuo ya kulinda faragha ya washiriki wa utafiti.  
 
Taarifa ulizozitoa, zitahifadhiwa kwa uamifu na mtafiti, na utambulisho wako utafichwa 
wakati wa uchapishaji wa maandiko ya matokeo ya utafiti. Madhumuni ya utafiti 
yanaweza kubadilika wakti wowote, na taarifa ulizozitoa zikatumika na chuo kuandika 
maandiko mengine ya miradi ya utafiti hapo baadae. Ikiwa hili litatokea, kwa kawaida 
utataarifiwa kuhusu mradi huo mpya.  
 
Jina…………………………………. 
 
Sahihi ……………………………… 
 
Tarehe …………………………………… 
 
Tafadhali zingatia: Kama utakuwa na dukuduku yeyote au maswali kuhusu ushiriki wako 
katika utafiti huu unitaarifu mimi au Mkurugenzi wa taaluma. Hata hivyo, ikiwa unapenda 
kuwasiliana na mtu mwingine tofauti asiye sehemu ya utafiti huu, tafadhli wasiliana na 
mkuu wa idara kwa kutumia mawasiliano yafuatayo: - 
  
Mkurugenzi wa Taaluma 
Profesa Garry Marvin  
Idara ya Sayansi za Maisha 
Chuo Kikuu cha Roehampton 
Ndaki ya Whiteland  
Mtaa wa Holybourne  

Mkuu wa Idara 
Dakta Caroline Ross  
Idara ya Sayansi za Maisha 
Chuo Kikuu cha Roehampton 
Ndaki ya Whiteland  
Mtaa wa Holybourne  
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