
T H E  B E A U T Y  &  T H E  B O U N T Y  
A T  R I S K

S M A L L - S C A L E  F I S H E R I E S  O F  N E P A L
 

T B T I  G L O B A L  B O O K  S E R I E S

Edited by  
Ranju  Ghimire

Nelson Pokhrel
Thaneshwar  Bhandar i
Tek Bahadur  Gurung

 



Small-Scale Fisheries of Nepal
 The Beauty and the Bounty at Risk

edited by

Ranju Ghimire
Nelson Pokhrel

Thaneshwar Bhandari
&

Tek Bahadur Gurung  



TBTI Global Book Series
     ISBN: 978-1-7390539-4-9

Copyright © 2024 by Ranju Ghimire, Nelson Pokhrel, Thaneshwar

Bhandari & Tek Bahadur Gurung

All rights reserved

Published by 

TBTI Global 
This work is licensed under a Creative Commons Attribution-
NonCommercial-No Derivatives 4.0 International License

Cover design by Vesna Kereži 

Production manager for the TBTI Global Book Series: Vesna Kereži

Too Big To Ignore Global (TBTI; toobigtoignore.net) is a research network
and knowledge mobilization partnership supported by over 800 members
from around the world. The network aims to elevate the profile of small-
scale fisheries, arguing against their marginalization in national and
international policies, and developing research and governance capacity to
address global fisheries challenges.

TBTI Global Book Series is a publication series that highlights why we need
to pay close attention to small-scale fisheries. The series will be of 
use to anyone interested in learning more about small-scale fisheries, 
especially about their important contribution to livelihoods, well-being, 
poverty alleviation and food security, as well as to those who are keen to 
help raise profile of small-scale fisheries in the policy realm.



 
 

Contents  
 

 

Foreword v 

Preface  vii 

 
 

1. Positioning Nepal as a Global Hub for Inland Small-Scale Fisheries:  
A Case for the ‘Too Big To Ignore’ Initiative in Landlocked Countries   
Gurung et al.   1 

2. The Beauty and the Bounty  
Ratana Chuenpagdee   17 

3. Small-Scale Fisheries of Titte Macha (Psilorhynchus pseudecheneius) 
Menon & Dutta 1964, with its Socio-Ecological Values in Northeastern 
Mountains of Nepal 
Bharat Raj Subba    21 

4. Small-Scale Fisheries in the Face of Climate Change: A 
Transformation from Subsistence Strategies to Conservation Practices   
Mohammad Saddam Hussain   36 

5. Community Responses to the Bote Livelihood Crisis and Cultural 
Erasure in Chitwan National Buffer Zone Settlements  
Bryce Williams  54 

6. Harpan Fewa Fishery Cooperative of Pokhara Valley: Inspiring 
Success Story of Ethnic Fishers for Other Traditional Small-Scale 
Fishers   
Md. Akbal Husen & Tek Bahadur Gurung 80 

7. What Kind of Development  
Bidhya Rai 98 

8. Small-Scale Fisheries: Catalysts for Poverty Reduction, Food  
Security, Sustaining Livelihoods and Ecosystem Resilience   
Tek Bahadur Gurung  105 

9. Notes of Small-Scale Fisheries in Begnas Lake, Nepal 
Dylan Rodgers, Naresh Khanal, Rabina Shahi & Alisha Basnet  117 

 



10. Traditional Small-Scale Fishers and their Livelihood Tamakoshi River in 
Khimti Valley, Nepal  
Rakesh Kumar Yadav  121 

11. Small-Scale Fishing Communities, Fishing Gears and Fishing  
Methods around Koshi Barrage Areas, Koshi Pradesh, Nepal 
Nelson Pokhrel & Tek Bahadur Gurung 132 

12. Importance of Fish Conservation and Ways to Minimize Fish 
Biodiversity Loss from Man-Made Dams 
Raj Kapoor Napit   149 

13. Overview of Small-Scale Fisheries in Nepal  
Sarita Gautam, Sunila Rai, Saroj Yadav, Akbal Husen & Santoshi 
Shrestha  158 

14. My Childhood Fishing Memories in Hill Streams of Mid-Hills  
of Nepal  
Durga Mani Gautam 166 

15. Fisherwomen in Dried Fish Selling: A Case from Koshi Tappu  
Buffer Zone Area, Sunsari, Koshi Province 
Nelson Pokhrel & Tek Bahadur Gurung 169 

16. Assessing Welfare of Nepalese Small-Scale Fisheries   
Thaneshwar Bhandari & Tek Bahadur Gurung   178 

17. Capture Fisheries in Bote Community of Chitwan   
Rigan Ghale & Chandra Kishor Chaudhary 204 

18. Fish Diversity and Livelihood Status of Fishers at Aandhikhola,  
Syanjga  
Naresh Khanal, Rabina Shahi & Alisha Basnet 212 

19. Sustainability of Malekhu Fish Eatery Market: Questions for the  
New Generations   
Divyanshu Shrestha, Asdeep Silwal & Pravas Kumar Mandal 219 

20. Women Empowerment in Small-Scale Fisheries  
Sumitra Tamang 229 

21. Transition from Small-Scale Fishing to Small-Scale Aquaculture 
Enterprise Pursuit  
Pravas Kumar Mandal, Divyanshu Shrestha & Asdeep Silwal 234 

22. Fish Stock Assessments and its Management Practices in Fisheries 
Reservoirs of Agriculture and Forestry University  
Rejina Neupane, Sujata Dhakal & Sunila Rai 238 

 

 

 



23. A Tragic Story of an old Fisher: Livelihood Risk of Life and Death    
Arjun Sanjyal 251 

24. An Unknown but Pleasant as a Fisheries Scientist Representing  
Second Generation of a Fish Farming Family   
Salina Pandey 254 

25. Fishing Gears Used by Fishing Community in Chitwan  
Asdeep Silwal, Pravas Kumar Mandal & Divyanshu Shrestha 256 

26. Riverside Realities: Tribeni’s Contributions on Communities   
Ija Dhakal 263 

27. Local Indigenous Species of Fish Caught by Ethnic Community  
of Ghinaghat, Singhiya Biratnagar, Nepal 
Sanskriti Koirala 257 

28. Small-Scale Fisheries: Are They Only for Human Sustainability  
or for Ecosystem as well   
Lisa Phuyal  270 

29. Notes on a Small-Scale Fisherwomen in Trishuli River in Biduli 
Municipality, Bagmati Province   
Sunita Chand, Bishnu Gautam, Prakash Bhandari &  
Nelson Pokhare 274 
 

About the Editors 279 

 



Foreword

Nepal is a landlocked country but is rich in freshwater resources, especially
fish (252 species) (Shrestha 2018). Despite this, we are not able to fully
utilize the resources or manage them sustainably. Various destructive and
undesirable human activities, such as use of electrofishing and poison,
damming and channelizing rivers, disturbing and degrading habitat, di-
verting and polluting water, and overfishing, have resulted in the decline of
fish population and their stocks. Hence, capture fisheries production is very
low (21,000 mt) and has been stagnant, compared to aquaculture production
(92,736 mt, CFPCC 2024). In addition, government’s policy and programs
are inadequate and ineffective. For Nepal, capture fisheries are synonymous
with small-scale fisheries, which are mainly for subsistence and livelihood,
with some commercialization. In addition, small-scale fisheries can play
important role in improving nutrition status of fishers’ families and rural
communities. Increased consumption of small indigenous fish and molluscs,
which are rich in micro-nutrients, are widely found in natural water bodies
and can contribute to reducing existing malnutrition among children and
women in Nepal. The Government of Nepal has a target to increase the fish
consumption rate to 10 kg fish/person/year by 2031. To achieve this target,
sustainable management of fisheries is very essential.

The book ‘The Beauty and the Bounty at Risk’ is the first e-book on small-
scale fisheries in Nepal. This book has twenty-nine stories of fish, fisheries
and fishers of Nepal, which are written by experts, early career scientists
and students of the B.Sc. Fisheries and M.Sc. Fisheries in the Agriculture
and Forestry University, Rampur. A five-day writing workshop conducted
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by TBTI experts, Prof. Ratana Chuenpagdee and Prof. Svein Jentoft, and
assisted by Dr. Tek Gurung, Ms. Ranju Ghimire and Fisheries Program
faculty members in the university during February 17 to 21, 2023, had
been very fruitful in motivating our students to contribute to this e-book.
The workshop enhanced our students writing skill and the results are the
beautiful articles in this e-book. The book offers insights of different aspects
of the small-scale fisheries such as fishing technology, socio-economics,
environmental issues, welfare and governance. It has covered fisheries in
different water mass, both stagnant (lake, pond, reservoir, wetland) and
running water (river, stream), and cold-water and warm-water from mid
hills and Terai (plain area). The book also highlights cross cutting issues
such as women empowerment, climate change and its impacts on aquatic
biodiversity, and the need for conservation. Finally, the book explores
the challenges, opportunities and visions, which are useful for future
development of fisheries. I believe that the book will be helpful to draw
the attention of policy makers and researchers, and promote sustainable,
equitable and resilient fisheries in the country.

I would like to appreciate the effort of the authors and the editorial team
in producing this wonderful e-book. I would also like to congratulate
TBTI global team and TBTI Nepal team for this milestone pioneer work in
establishing the TBTI Nepal Chapter.

Prof. Sunila Rai
Rampur, Nepal
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Preface

It was more than two years ago already when we were in Nepal, at
Agriculture and Forestry University (AFU), talking with a group of students,
who excitedly shared with us their research about small-scale fisheries in
the country. As we discussed the plans for e-book with the editors, the
students at that time must have been wondering if we were serious when
we asked them to be the authors and contributors of the book. We are
therefore extremely proud that many of them have done just that, which
makes the book, The Beauty and the Bounty at Risk, a very special and unique
volume. These students are part of the ‘Young Futures’ and we are truly
honoured that they have worked hard with their supervisors and the editors
to contribute their chapters to the book.

We commend the effort of all four editors, three of whom are early career
researchers. All four of the editors are also co-ordinators of TBTI Nepal.
Ranju Ghimire recently graduated with a Masters’ degree from AFU. She
helped with the coordination of the e-book, especially in encouraging
and facilitating students’ contributions. Nelson Pokhrel works for the
government, in the Fisheries Development office, and is also pursuing a
PhD. She is bringing the cross-sectoral experience to strengthen the book.
Thaneshwar Bhandari is an assistant professor at Tribhuvan University
and a PhD candidate. His background in economy complements well the
expertise of the other editors. All of them are connected with Tek Gurung,
the senior editor of the e-book, who is well-known and highly respected
by researchers and governments alike. He brings passion and enthusiasm
about inland fisheries, seeing the need to learn more, and talk more about
them. He has also been very effective in leading the coordination of TBTI
Nepal.
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It has been a joy to work with the editors in the production of the e-
book, and we look forward to continuing our collaboration with them and
the authors, in keeping the stories about inland fisheries in Nepal alive in
everyone’s mind. Now that we know about the history and the experience
of fishers, their practices and livelihood, and policy, governance and welfare,
from reading the book, we can think about what we can do individually and
collectively to help promote the importance and values of inland fisheries
in Nepal, and elsewhere.

Ratana Chuenpagdee
Editor, TBTI Global Book Series
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Positioning Nepal as a Global Hub for
Inland Small-Scale Fisheries: A Case for

the ‘Too Big To Ignore’ Initiative in
Landlocked Countries

Tek Bahadur Gurung, Chiranjibi Bhattarai, Sarita Gautam,
Ramanand Mishra, Thaneshwar Bhandari, Nelson Pokhrel, Ranju
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Husen, Bharat Subba, Dilip Kumar Jha, Sunila Rai, Suresh Kumar
Wagle, Srishti Ghising, Madhav Shrestha, Dylan Rodger, Bryce
Williams, Subodh Sharma, Pramod Rijal, Kailash Gurung, Rahul
Ranjan, Hira Dhar Chudali, Narayan Gyawali, Manjurul Karim,

Svein Jentoft & Ratana Chuenpagdee*
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THE BEAUTY AND THE BOUNTY AT RISK

Abstract

Small-scale fisheries represent a traditional capture fishery practice with
ancient roots, dating back to the dawn of human civilization. Despite
their significant contributions to global food security, nutrition, and
self-employment, these fisheries – particularly in landlocked countries
– are frequently overlooked in policy and research. This neglect is
especially pronounced in nations like Nepal, where small-scale fisheries
are vital for the livelihoods and cultural survival of Indigenous and
ethnic communities. The lack of conducive policies and institutional
governance has left these communities vulnerable and their contributions
poorly documented.

In this context, the global research and policy partnership, Too Big
To Ignore (TBTI), plays a pivotal role in advocating for the recognition
and support of small-scale fisheries worldwide. This chapter proposes
establishing Nepal as a regional hub for TBTI to champion the cause
of inland small-scale fisheries in landlocked countries. To justify
this proposal, we employed a mixed-methods approach, analyzing
online resources from Google and Google Scholar, and conducting a
focus group discussion and 20 key informant interviews with major
policy stakeholders and international experts. Our findings confirm a
critical gap: inland small-scale fisheries practices are severely under-
documented, and institutional governance is absent in most small-scale
fisheries hot spots. A significant disconnect exists between the realities of
these fisheries and the implementation of the UN Voluntary Guidelines
for Securing Sustainable Small-Scale Fisheries. Consequently, this
chapter not only argues for the establishment of a TBTI hub in Nepal
but also presents a strategic vision statement to guide its mission of
promoting sustainable and equitable small-scale fisheries governance
across landlocked nations.
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POSITIONING NEPAL AS A GLOBAL HUB FOR INLAND SMALL-SCALE...

Keywords: Aquatic, terrestrial, ecosystem, balance, food security, self-
employment

Introduction

Small-scale fisheries, though critical for food security and livelihoods facing
threats and challenges from urbanization, weak governance, and climate
change (Funge-Smith & Bennett, 2019). To address these challenges, the
aim of this paper is to propose a Too Big To Ignore (TBTI) hub in Nepal.
The TBTI is playing important role in advocating for the recognition and
support of small-scale fisheries worldwide. Realizing the importance of the
small-scale fisheries from all over the world, FAO/UN has promulgated
the ‘Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries
in the Context of Food Security and Poverty Eradication’ (SSF Guidelines)
in 2015. The SSF Guidelines are crucially important for the landlocked
countries lacking direct access to seafood and fishery resources. The SSF
Guidelines duly acknowledge that small-scale fisheries are a crucial source
of food, nutrition, employment and livelihoods for millions of people
around the globe for the right to food and nutrition (FAO, 2021; Gurung
& Bhattarai, 2024). The SSF Guidelines are invaluable to adopt in inland
headwaters where almost entire small-scale fisheries catches are directed for
human consumption (FAO, 2015). Contrarily, the realities on the ground
are very different because of neglect and encroachment on small-scale
fisheries, mostly due to the rapid infrastructure development activities and
management of water bodies through licensing, climate change and several
other reasons (Gurung, 2022).

Small-scale fisheries have been facing a stagnancy threat from increased
encroachments, overfishing, devaluations and neglect worldwide, especially
in inland headwaters. In this context, a concept emerged at a TBTI global
forum with an objective to bring awareness on the small-scale fisheries
and offer ‘Blue Justice’ to stakeholders from coastal areas to headwaters
of landlocked countries (Chuenpagdee, 2020). The term Blue Justice was
coined at the 3rd World Small-Scale Fisheries Congress in 2018 (Blythe et
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al., 2023) and it embraces the fact that Indigenous people, small-scale fishers
and their traditions, languages, cultures and Indigenous knowledge are also
present in the headwaters of landlocked countries.

TBTI is a research network and knowledge mobilization partnership
established to elevate the profile of small-scale fisheries, to argue against
their marginalization in national and international policies, and to develop
research and governance capacity to address global fisheries challenges.
The term ‘Blue Justice’ for inland fisheries of landlocked countries is highly
contextual, as ‘Blue Justice’ acknowledges the historical rights of small-scale
fishing communities to marine, coastal and inland resources ( Jentoft et al.,
2022).

Since the small-scale fisheries can contribute to national economy
by mobilizing natural resources and ethnic fishers in more ecologically
balanced way by which they are not a mere custodian but can contribute for
food security, self-employment and livelihood. Despite of such potential
lying within the scope of small-scale fisheries, there is a huge lacking
in the capacity of government institutions to carry on such significant
responsibilities due to several factors. Therefore, it is argued that to
harness such a huge potential, an initial support from TBTI Global will be
highly meaningful. On the other hand, Nepal is rich is small-scale fisheries
resources in terms of comparatively huge water surface area, population
of dependent ethnic communities, rich fish diversity and contribution
from capture fisheries. Thus, it has been proposed that Nepal should be
an appropriate country to establish a TBTI hub from where small-scale
fisheries in other landlocked countries could be extended satisfactorily.

Small-scale fisheries represent one of themost important natural resource-
based means of livelihood for various Indigenous communities and others.
Small-scale fisheries especially for landlocked countries like Nepal, carry
an extra weight as a significant portion of the population relies on aquatic
resources. In this context, this paper attempt to elucidate the concept of
small-scale fisheries and TBTI. Based on the background and relevancy we
argue that there should be a TBTI hub establishment in Nepal focusing to
strengthened the small-scale fisheries in other countries, especially the
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landlocked ones. Evidence suggests that the small-scale fisheries were
developed through age-old customs, language, traditional knowledge and
cultural practices and still remain a popular means of livelihood among
ethnic fishing communities and other poor in Nepal. Small-scale fisheries
represent a sustainable natural resource harvesting approach influenced
by Indigenous custodian and wisdom that helps to conserve aquatic
biodiversity in aquatic and terrestrial environments since sustainable
management of such resources has become a difficult task in the face of
market-based economy, where traditional means of resource harvesting
are replaced by modern licensing regimes and climate change. It is
recommended that for a food and nutrient security healthy Nepal should
establish a TBTI hub.

Background and justification

The SSF Guidelines, adopted by the FAO in 2015, provide a crucial global
framework for recognizing and enhancing the contribution of small-scale
fisheries to food security, nutrition, and poverty eradication. The principles
of these guidelines are profoundly relevant to landlocked nations, where
inland fisheries represent a critical, yet frequently overlooked, lifeline for ri-
parian communities. Nepal presents a compelling case study in this context.
Small-scale fisheries have long served as an essential source of livelihood,
nutritional security, and cultural identity for several ethnic communities
across the country, involving a significant number of men and women in its
value chain. However, this vital sector faces a disrespectful decline driven
by multifaceted threats including rapid urbanization, the fragmentation of
river ecosystems by hydropower dams, increasing pollution, chronically
weak policy support and governance. This decline is exacerbated by a
stark lack of targeted institutional support, leaving small-scale fisheries
marginalized within national economic and agricultural policies. Despite
these challenges, Nepal’s justification for being a focal point is strong. Its
exceptional geographic and cultural diversity, coupled with abundant water
resources from numerous rivers and lakes, supports a resilient network of
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small-scale fishers. The sector contributes meaningfully to local economies
and the national GDP, though this contribution is often undervalued in
official statistics. By establishing a TBTI hub in Nepal, this initiative
acknowledges that the country’s struggles and potential are emblematic
to many landlocked nations. Successfully leveraging the SSF Guidelines
there is potential to demonstrate how landlocked countries can harness
their inland aquatic resources for sustainable development, thereby making
a sector that is “too big to ignore”– truly impossible to overlook.

Theory of change

The proposed TBTI hub for landlocked countries in Nepal is underpinned
by a theory of change that articulates a pathway from targeted activities to
sustainable, systemic impact. The core logic is that by centralizing knowl-
edge, advocacy, and collaboration, the Hub will catalyze transformative
change across multiple levels of governance as suggested by (Chuenpagdee
& Jentoft, 2015). At the meta-governance level (policies, laws), it will
work to mainstream the SSF Guidelines into national and regional policies,
providing the necessary legal and strategic framework. This enables change
at the second order (institutions, management) by fostering the creation
of robust institutions and co-management systems that are inclusive and
gender-equitable. Ultimately, this empowers local governance (fishing
communities, local government) by building capacity for community-led
stewardship and advocacy, ensuring governance is both effective and
legitimate. Concurrently, the Hub will directly enhance food security
and livelihoods by promoting sustainable fishing practices, improving
value chains, and securing access rights, thereby directly contributing
to SDGs 1 (No Poverty), 2 (Zero Hunger), and 5 (Gender Equality), and
embodying the principle of ‘Leaving No One Behind.’ This holistic
change is achieved through a foundation of transdisciplinary collaboration,
strategically bridging the gaps between scientists (providing research
and evidence), practitioners (implementing and testing solutions), and
the communities themselves (ensuring relevance, ownership, and the
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integration of local knowledge). By synchronizing these strands of action,
the Hub’s activities will collectively challenge the current invisibility of
small-scale fisheries, leading to the desired long-term outcome: resilient,
recognized, and sustainable small-scale fisheries that are truly “too big to
ignore” in landlocked nations.

Materials and methods

This study employs a qualitative research design to explore the complexities
of small-scale fisheries in Nepal and to build the case for establishing a TBTI
hub. The methodological approach is structured to triangulate data from
multiple sources, thereby ensuring a comprehensive and refined analysis.
The primary materials for this research consist of a systematic literature
review of existing academic and grey literature. Scholarly databases, notably
Google Scholar, and institutional repositories such as those of the Food and
Agriculture Organization (FAO) and national agencies, were extensively
consulted to establish the global context, review the SSF Guidelines, and
understand the historical and socio-economic background of Nepal’s
fisheries sector. To ground this desktop research in on-the-ground realities,
the study leverages primary qualitative data collected through key informant
interviews. A purposive sampling strategy is used to identify and engage a di-
verse range of stakeholders, including small-scale fishers (men and women),
fishery cooperative leaders, government officials, NGO practitioners, and
academic researchers. The semi-structured interviews are designed to find
detailed insights into challenges, governance gaps, and potential solutions.
Furthermore, the methodology is supplemented by field observations
conducted in selected fishing communities to contextualize the findings
and by ongoing expert consultations to validate the emerging framework
for the proposed Hub and refine its strategic objectives. This multi-faceted
approach ensures the research is empirically sound, contextually relevant,
and built upon a foundation of both documented evidence and lived
experience.
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Results and discussion

The findings of this study reveal a blunt paradox characterizing small-scale
fisheries in landlocked countries, with Nepal serving as a painful example.
Despite their critical role, small-scale fisheries remain largely invisible in
national economic planning and policy frameworks. This lack of policy
recognition is a fundamental result, creating a vacuum where the sector
operates without targeted legislation, dedicated budgetary allocations, or
formalmonitoring systems. This institutional neglect has dire consequences,
as small-scale fisheries are simultaneously characterized by a profound over-
reliance by marginalized and often impoverished communities. In Nepal, an
estimated 10.8% of the population (IUCN, 2004) is involved in or dependent
on fisheries and aquatic resources for nutritional and livelihood security, a
figure that underscores the sector’s significance as a vital safety net (Béné &
Friend, 2011; Cooke et al., 2015; FAO, 2019). Such support is not merely
economic; it is cultural, nutritional, and deeply embedded in the social fabric
of riparian communities. The drivers of decline identified – urbanization,
hydropower dams, pollution, and weak governance – are not isolated
challenges but are interconnected symptoms of this overarching policy
blindness. Without formal recognition, small-scale fishing communities
lack the political leverage to contest projects that degrade their aquatic
resources or to demand equitable benefit-sharing from water resource
development. The result is a cycle of vulnerability: communities depend on
a resource that is systematically being degraded, with no formal institutional
mechanism to break the cycle. This situation directly conflicts the principles
of the SSF Guidelines and the UN’s Sustainable Development Goals (SDGs),
particularly the pledge to ‘Leave No One Behind.’

8
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A catalyst for change: The transformative role of a
TBTI hub
The analysis strongly indicates that a TBTI Hub established in Nepal would
function as an essential catalytic intervention to break this cycle. Its role
would be multifaceted, operating as a central nerve center for action and
advocacy across several domains.
Awareness and Advocacy: The Hub would systematically combat

the invisibility of small-scale fisheries by generating and disseminating
knowledge. By translating complex research into accessible policy briefs
and public campaigns, it can reposition small-scale fisheries in the national
consciousness from a peripheral activity to a crucial sector for food security
and rural development.
Policy Formulation and Implementation Support: TheHubwould act

as a bridge between communities, researchers, and policymakers. It would
provide the critical evidence base and stakeholder-facilitated processes
needed to draft small-scale fisheries-specific policies, advocate for their
adoption, and support the government in their implementation, ensuring
they are practical and grounded in local reality.
Research, Education, and Gender Equity: By fostering transdisci-

plinary research, the Hub would address critical knowledge gaps specific
to inland fisheries. It would prioritize education and capacity building
for fishers, officials, and students. Crucially, it would mainstream gender
equity, ensuring the vital roles and unique challenges of women in the small-
scale fisheries value chain are recognized and addressed, moving beyond a
simplistic focus on male fishers.

A vision for the future: Key objectives of the TBTI hub

The discussion culminates in a vision for the TBTI hub, structured around
six key objectives that directly respond to the identified challenges and
leverage the opportunities within Nepal and similar landlocked nations.

9
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i. Research and Scaling Up Small-Scale Fisheries Knowledge: The
Hub will establish a dedicated research program to document the socio-
economic contribution, biological status, and governance dynamics of small-
scale fisheries in landlocked countries. This involves creating open-access
databases, publishing findings in both academic and vernacular languages,
and ‘scaling up’ successful local management models for wider application,
thereby making the invisible visible through data.

ii. Fostering Transdisciplinary Approaches: Moving beyond traditional
mind set of working in isolation, the Hub will institutionalize collaboration.
It will create permanent platforms – such as annual forums, working
groups, and joint projects – that bring together natural scientists, social
scientists, economists, government practitioners, and community fishers.
This approach ensures that solutions are scientifically sound, socially just,
and practically feasible.

iii. Advancing Gender Equality in Fisheries: The Hub will move from
gender-blind to gender-transformative policies. The Hub will commission
targeted studies on women’s roles, promote leadership training for women
in fishing communities, and ensure all its policy advocacy and programs
include specific, measurable actions to empower women, secure their access
to resources, and ensure their participation in decision-making bodies.

iv. Securing Fishers’ Rights: A core mission will be to advocate for
the formal recognition of tenure rights and access rights for small-scale
fishing communities, following the SSF Guidelines (FAO, 2016; 2021). This
involves legal literacy programs for fishers, supporting the formalization of
community-based management systems, and lobbying against policies and
projects that dispossess communities of their resources without free, prior,
and informed consent.

v. Addressing Blue Justice and Climate Change: The Hub will pioneer
the application of the ‘Blue Justice’ framework to inland contexts, highlight-
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ing and combating the disproportionate environmental burdens borne by
small-scale fishing communities. It will integrate climate change adaptation
into the heart of its work, helping communities and governments develop
strategies to build resilience against warming waters, changing hydrological
patterns, and increased extreme weather events.

vi. Promoting the SSF Guidelines Implementation: The Hub will serve
as the regional champion for the SSF Guidelines. It will undertake a com-
prehensive process of contextualizing the global guidelines to the specific
realities of landlocked countries, creating tailored toolkits, monitoring
implementation progress, and holding governments accountable to these
international commitments.

Recommendations

To ensure the successful establishment and impact of the TBTI hub and
the sustainable future of small-scale fisheries in landlocked nations, a
multi-tiered strategy is recommended. At the policy level, it is imperative
to actively advocate for the development and integration of small-scale
fisheries-inclusive national policies inNepal and other landlocked countries,
specifically by mainstreaming the principles of the SSF Guidelines into
agricultural, water resource, and economic development plans. At the insti-
tutional level, efforts must focus on strengthening governance frameworks
by supporting the creation of dedicated government units for small-scale
fisheries, formalizing co-management systems that clearly define roles and
responsibilities across meta-, second-, and local-order governance, and
enhancing inter-ministerial coordination. Hub should actively partner
with TBTI Global to leverage existing research networks, with the FAO for
technical guidance and policy legitimacy, and with international and local
NGOs to facilitate on-the-ground implementation and ensure that local
innovations contribute to global discourse. This integrated approach across
all levels is crucial for transforming the small-scale fisheries sector from
an invisible activity into a recognized, resilient, and sustainable pillar of
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development for landlocked countries.

Conclusion

The results clearly show that the current state of small-scale fisheries in
landlocked countries is one of precariousness born from neglect. The
discussion posits that this is not an intractable condition. The establishment
of a TBTI hub in Nepal is not merely an academic exercise but a pragmatic
and necessary strategy for transformative change. By executing its six core
objectives, the Hub can catalyze a shift from vulnerability to resilience, from
invisibility to recognition, and from rhetoric to the tangible implementation
of the SSF Guidelines. In doing so, Nepal can truly fulfill its potential as a
beacon for sustainable and equitable small-scale fisheries development for
all landlocked nations. For current types of project proposal, the potential
donor agencies could be FAO, GEF, and UNDP.
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The Beauty and the Bounty

Ratana Chuenpagdee
TBTI Global, Canada

Email: ratanac@mun.ca

Nepal is among the top tourist destinations in the world, attracting a large
number of visitors each year. Many head for the ‘mountains’, or at least
for the view of them. When we said we were going to Bharatpur, people
thought that we wanted to visit Chitwan National Park, well-known for
rare mammals, like one-horned rhinos and Bengal tigers. We had a better
idea, and a much more exciting agenda. We visited the Agriculture and
Forestry University (AFU) and spent a few days, between 17-21 of February,
2024, workingwith a group of undergraduate and graduate studentswho are
studying fisheries and aquaculture at AFU, aswell as other young researchers
and early career scientists interested in small-scale fisheries.

In December of 2023, a call for contribution for the new TBTI E-book
focusing on small-scale fisheries and small-scale fish farming in Nepal
was launched. The rationale was clear. Inland fisheries are the more
marginalized and ignored of all the small-scale fisheries. The E-book is
intended to change that, by showcasing the breadth and depth of small-scale
fisheries and small-scale farming in Nepal. I traveled to AFU with Dr. Svein
Jentoft, professor emeritus ofUiT the Arctic University ofNorway andTBTI
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co-founding member. Our job was to provide feedback to what the group
is planning to do in this book, which is coordinated by a long-term TBTI
member, Dr. Tek Bahadur Gurung, who has brought together a young and
impressive editorial team, namely Ms. Ranju Ghimire, a Master’s student at
AFU, Ms. Nelson Pokhrel, a PhD student and a Fishery Development Office,
and Mr. Thaneshwar Bhandari, a PhD student and an Assistant Professor,
Tribhuvan University.

The stories we heard from the students and researchers during the visit did
not disappoint. Although this is the first opportunity for many of them to
participate in such a publication, they were able to make great presentations,
based on the submitted abstracts. Inspired by others, some (who did not
submit an abstract) stepped up to the podium, and shared their stories, about
growing up in the fishing family and the fishing communities, and what
motivated them to study fisheries, when they could have become a doctor
or a veterinarian.

Figure 1. Group photo taken at AFU, 2024. Photo by TBTI Nepal

The students were in awe with what they heard from us, about how their
work will now be part of a global effort of TBTI (https://tbtiglobal.net/) to
elevate the profile of small-scale fisheries of the world, making visible the
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beauty and the bounty of small-scale fisheries of Nepal. We, on the other
hand, were very impressed with the enthusiasm and passion that the young
researchers expressed about doing more for small-scale fisheries of Nepal.
They recognize that something must be done to improve the livelihoods of
small-scale fishers and small-scale farmers, especially the most marginalized
ones, including the Indigenous and the ethnic minorities. Now they know
that they can be part of the change with their contribution to the E-book.
Sitting in the classroom and talking about small-scale fisheries and what to
write about them is one thing, seeing what they look like and listening to
the stories told by them is another. Standing at one of the tributaries of the
Narayani River, we talked with fishers, men and women, who have been
fishing in that area for decades. Many of them expressed concerns about
the degrading resources and the ecosystem, linking also to other activities
taking place in the area, like river bed extraction that we could see across
the channel. A woman from the community said to us after a while: “don’t
just talk to us or write about us, do something”.

Figure 2. A visit to Narayani River, 2024. Photo by Ratana Chuenpagdee
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She is certainly right. We documented their stories in a short video, and
released it on Feb 20th, the World Day of Social Justice, as part of TBTI
Blue Justice – Alert to Action global campaign (https://www.youtube.com/
playlist?list=PLMwWC8hfI8PviCNy73mOwzrjIa703-Kp_). That was a
very small first step, which was followed by the next big one, which is the
E-book that we shared at the International Conference on Aquaculture and
Fisheries, hosted by AFU in October of 2024 (https://nefis.org.np/).

The beauty and the bounty of small-scale fisheries and small-scale farming
of Nepal may be at risk, but with the young energy, and the support of the
professors and senior researchers at AFU and across the country, there is
no reason to doubt that something could, and would, be done.
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Small-Scale Fisheries of Tite Machha
(Psilorhynchus pseudecheneius) Menon &

Dutta 1964, with its Socio-Ecological
Values in Northeastern Mountains of

Nepal

Bharat Raj Subba
Tribhuvan University, Nepal

Email: subbabharatraj@gmail.com

Abstract

Tite Machha (Psilorhynchus pseudecheneis) is a fish species endemic
to Nepal, primarily found in the fast-flowing streams of mountainous
regions. It features highly developed adhesive organs on the ventral side
of its cephalo-thoracic region, consisting of transverse ridges and furrows.
These adhesive organs enable the fish to cling to rocks while grazing
on algae and benthic organisms in turbulent waters. Its semicircular
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pectoral fins are designed to reduce resistance against strong water
currents. The term “Tite” means “bitter taste” in the local language.
Interestingly, its flesh is not inherently bitter; however, if the fish is dried
without removing its guts, it takes on a bitter taste due to the gallbladder.
Tite Machha is highly sought after because many people who have tried
it enjoy its unique flavor. Local beliefs suggest that Tite Machha can
serve as a remedy for various ailments. The fish’s popularity is further
linked to its mention in the Lalmohar (Royal seal), which was awarded
to the Subbas of eastern Nepal (Limbuwan) by King Prithivinarayan
Shah and other Shah kings at different times. This acknowledgment
highlights the deep connection between the Limbu ethnic community
and Tite Machha. Additionally, its status was elevated when the
government of Nepal released a postage stamp featuring Tite Machha
(Psilorhynchus pseudecheneis) in 1980. Beyond these factors, there are
other equally significant reasons for its popularity, including the rising
demand for Tite Machha. Among the Limbu and Rai communities,
particular religious beliefs surrounding the consumption of this fish
also contribute to its cultural significance. Tite Machha plays a crucial
role in maintaining the health of river ecosystems. However, studies on
fish conservation strategies in Nepal indicate that the Aquatic Animal
Protection Act of 2017 has not been effectively enforced. Within the past
decade, the population of Tite Machha has declined by 40-50% due to
the use of electric fishing gear by local fishers.

Introduction

Psilorhynchus pseudecheneis Menon & Dutta (1964) is a fish species endemic
to Nepal, residing in fast-flowing hill streams and rivers. It has garnered
the attention of numerous fish taxonomists, with descriptions of its
characteristics provided by authors such as Shrestha (1981) and Edds
(2007). The species was first reported by Menon and Dutta in 1964 after
they collected it from the Dudh Koshi River in the Solokhumbu district.
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Additional information regarding its distribution and key characteristics
can be found in reports by Shrestha (1981), Edds (2007), and Shrestha (2008)
from various rivers in Nepal. Conway et al. (2012) have conducted an
in-depth re-description of this fish, having collected specimens from the
Koshi drainage in northeastern Nepal. The genus Psilorhynchus comprises
18 species, among which Psilorhynchus pseudecheneis is unique to Nepal. This
fish is commonly referred to as the Stone Carp or Nepalese Minnow and is
locally known as ‘Tite Machha.’ Additionally, the Limbu ethnic community
refers to it as ‘Ngeknga.’

Table 1. Systematic position of Psilorhynchus pseudecheneis

Systematic position
Kingdom : Animalia
Phylum : Chordata
Class : Teleostomi
Order : Cypriniformes
Family : Psilorhynchidae
Germ : Psilorhynchus
Species : P. pseudecheneis Menon & Dutta 1964

There is currently no record of other species within the genus Psilorhynchus,
particularly from the small rivers and streams of northeastern Nepal. Al-
though there have been some limited taxonomical studies on P. pseudechenis,
information remains sparse. Furthermore, the socio-ecological values of
this species have rarely been described. Therefore, this study aims to provide
a brief overview of the socio-ecological values and other relevant details of
P. pseudechenis in the eastern mountains of Nepal.
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External body features

P. pseudecheneis is a small fish of about 9.01cm in average length. The head is
flattened and the ventral side is slightly curved so as to facilitate adhesion to
the rock (Figure 1). Its body is covered with minute scales. The cylindrical
body profile shows that it is slightly ventrally curved and its fins have
undivided fin rays. Pectoral fins are wide and semicircular when fully
extended, serving two main functions: they increase upward thrust for
jumping across cascades and act as a parachute if the fish falls. Additionally,
they help minimize water current while the fish grazes on algae on rocks.
The ventral profile of the fish is provided with folded skin, which is arranged
in cross position but slightly inclined towards the ventral leaving furrows
between two ridges. The ridges do not cross the midventral line of the body.
Sexual dimorphism is distinct during the sexually mature period. Males are
2-3 times smaller in weight (2.91 g) than females (5.53 g). The maximum
total average length of females is 9.01 cm and that of males is 7.27 cm. The
colour patterns differ among juveniles and adults, and males and females.

Figure 1. Psilorhynchus pseudecheneis (Stone Fish), 2023. Photo by Bhawani
Tawa
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Distribution in northeastern Nepal

The distribution of this endemic fish in Nepal has not been thoroughly
studied. Existing literature indicates that it inhabits the torrential rivers
from northeastern to northwestern Nepal, particularly within the Koshi
River basin, which includes the Dudhkoshi, Tamakoshi, Arun, and Sunkoshi
rivers. There are also reports of this fish being found in the Tinau River
and the Karnali and Gandaki river basins of western and central Nepal. In
northeastern Nepal, Tite Macha is present in nearly all tributaries of the
Tamor River, with the Taplejung and Panchthar districts being the most
suitable habitats. The Sankhuwa River in Sankhuwasabha and the Irrkhuwa,
Chirkhuwa, and Hikwa rivers in Bhojpur district are also identified as
habitats of P. pseudecheneis. However, in recent years, this fish has become
increasingly rare in some rivers, such as the Deumai and Poowa rivers in
Ilam district. It is absent from the rivers in Terhthum district. Tite Macha
can still be found in the Kabeli River of Taplegunj, the Iwa River and Mewa
Khola in Panchthar, the Sankhuwa River in Sankhuwasabha district, and
the Irrkhuwa and Chirkhuwa rivers in Bhojpur district.

Materials and methods

For the study of Tite Macha, Phalaicha Ward No.2 (N 27°16’40.2”, E
E087056’35.5”) of Mawarak Rural Municipality in Panchthar was selected
for information collection and observation of fish habitats and breeding
sites, particularly at locations where Muls (the mouths of underground
streams/aquifers) are present. In Phalaicha, several key contacts were made
and interviewed to gather relevant information. One of the Muls, owned
by Mr. Chandra Mangmo and located at the Iwa River (N 27017’08.7”, E
087057’08.7” GPS) near his home, was visited to collect detailed information
about upstream migration for breeding and downstream migration patterns.

Tite Macha was once plentiful in the Iwa, Mewa, and Kabeli Rivers,
but its population has drastically declined over the past two decades.
One major reason for this decline may be the loss of active underground
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streams (aquifers), which the fish rely on for breeding, due to landslides
and floods. Tite Macha holds significant social, economic, and cultural
importance for local communities. Its lack of popularity in western Nepal
could be attributed to the fact that its unique breeding behaviors and
migratory patterns have not been thoroughly studied, as well as the limited
understanding of its bitter taste and its importance has reduced information
about the availability of the fish.

Local fishers were contacted to gather information about their fishing
times, the gears they use, and their daily catch. Fresh fish were also collected
from the fishers for the study, along with some dried fish. The total length
and weight of several male and female fish were measured, and average
length and weight were calculated. The data were analyzed to compute the
correlation coefficient and regression coefficient. Additionally, information
regarding the popularity, abundance, market value, medicinal uses, cultural
significance, and ecosystem services of the Tite Macha was studied. Photos
and video clips of various events from previous years were also gathered,
including images showing fish trapped in bamboo baskets.

Conservation and uses of Tite Macha

The conservation of Tite Machha has a long history. The rights for
conservation and utilization of Tite Machha (P. pseudecheneis) were granted
in nearly all Lalmohars (royal seals) to the Subbas of Limbuwan by King
Prithivinarayan Shah and subsequent Shah kings. This strategic conser-
vation effort has been successfully implemented in northeastern Nepal.
During the Panchayat system, a tax was imposed on Tite Machha capture
fisheries. This was due to the significant number of Tite Machha caught by
the owners ofMuls and others during breeding seasons. TiteMachha gained
popularity following the release of a postal stamp by the government of
Nepal in 1980. Its appeal has further increased in recent years, thanks to its
pleasantmild bitter taste and its variousmedicinal and cultural values. There
is a high demand for dried Tite Machha; however, its population, along
with that of other fish species, is declining due to overfishing, particularly
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from illegal electric-fishing practices. It is essential to maintain balance
in the conservation and use of natural resources. Following natural rules
while fishing poses no problem, but unnatural practices can be harmful. In
recent years, electric fishing and chemical poisoning have been particularly
detrimental to fish and other aquatic organisms.

Results and discussion

Tite Machha is the only fish species which abounds in highly oxygenated
torrential rivers and streams up to 3,000 msl. Along with Psilorhynchus
pseudecheneis, two other species of Glyptosternum (Glyptosternum reticulatum
& Glyptosternum maculatum), previously not reported from the tributaries
of Tamor river, were also collected. The fish breed twice a year in an aquifer
in dark stony beds. This is a unique featured fish among the hill-stream
fish species. The local name Tite Machha clearly indicates that the fish
tastes bitter, but it becomes bitter only when it is dried without removing its
guts and eaten. As the fish is small, herbivore benthos feeder, it is generally
dried without removing its guts. People think that the algae and benthos
consumed by the fish must be important of medicinal values, so the dried
fish is regarded as the best source of broad-spectrum natural drugs. If the
guts are removed and washed properly then eaten, the flesh won’t taste
bitter.

Indigenous fishing knowledge and conservation

The Limbu and Rai communities in northeastern Nepal have better knowl-
edge about the breeding habits and migratory time of Tite Machha. They
are aware of when and where to fish, and how to protect their seeds, Senior
Subbas (a title for community leaders with higher authority) traditionally
provided protection for this fish species by establishing rules and regulations
within their villages. Residents were required to adhere to these guidelines
concerning fish conservation and utilization. There was a designated fishing
season for Tite Machha to ensure the fish could breed freely, allowing for
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greater catches after breeding. Once Tite Machha is caught, the fish is
washed and spread out on a naglo (a flat, round woven tray) (Figure 2).
It is then layered and placed above an oven to dry. The drying process
benefits from the heat of the wood fire. After the fish is fully dried, it is
packaged in plastic bags, ready for sale. Due to the small size of the fish, the
drying process is relatively quick and inexpensive. The techniques used for
packaging and marketing are based on semi-Indigenous methods.

Figure 2. Drying of the Stone Fish, 2023. Photo by B. Tawa

Migration and spawning behaviors

Literature on the migration and spawning behaviors of P. pseudochenis is
limited. However, information gathered from various sources, particularly
those involved in fishing, indicates that during the spawning season –
specifically in the monsoon months of June-July and August-September –
these fish migrate toward the main spring water or aquifer to spawn. Some
observers of the upstream migrating fish have reported that before entering
the aquifer, somemalesmake initial visits. If thesemales returnwith positive
signals, the entire group of brood then proceeds to the breeding ground.
This suggests the presence of leaders among the fish who guide the others.
To confirm this observation, a detailed scientific study on Tite Machha is
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essential.
While it is unclear how far the broods venture into the aquifer, it has been

noted that after approximately five to six minutes, a froth of roe and milt is
expelled from the mouth of the aquifer. A study conducted on a few female
and male fish collected from the Iwa River in Panchthar during the month
of June revealed that P. pseudochenis spawns twice a year: once in June-July
and again in August-September. The fecundity of the fish was found to be
approximately 150±5 eggs, with 60 to 65% of the eggs being larger than the
rest, clearly indicating that the fish spawns biannually.

Amount of fish catch

Fish catches were very high up to a decade ago at the Muls located at the
Iwa and Mewa rivers, according to the owners of the Muls. During the
breeding season, particularly after heavy rain followed by a thunderstorm,
more than 150 kg of fish could be trapped in a single night. There would be
large quantities of fish, allowing for free distribution and sale. Traditionally,
the owners of the Muls would distribute caught fish for free once a year.
Other catches were sold to villagers or to contractors, who were individuals
granted permission to collect fish from all the owners of the Muls and sell
them at their or the government rates.

During the Panchayat system, taxes were imposed on fishers who gathered
large numbers of fish during the breeding season from the Muls. According
to local fish contractors, there were originally 16 Muls, all of which were
active and visited by fish during the breeding season. Nowadays, however,
only three Muls remain active – two at Iwa and one at Mewa. As a result,
the fish population has declined alarmingly.

Reasons of declining fish population

Several factors contribute to the blockage of Muls (the mouths of aquifers),
including landslides triggered by heavy rain, flooding, development ac-
tivities such as road construction, the diversion of watercourses, dam
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construction for hydropower, and climate change. When Muls are blocked,
fish species that rely on these areas for breeding cannot access their
spawning grounds. This disruption has led to a decline in the population of
Psilorhynchus pseudecheneis as their breeding activities have failed year after
year. Additionally, the genetic characteristics of these fish are not easily
altered, so various natural challenges further threaten their populations.

One of the most significant threats to all fish species in the river is electric
fishing, which poses a major risk to their survival.

Economic importance

For those who have never tasted dry Tite Machha, its flavour might initially
seem bitter. However, it is precisely this mild bitterness that appeals to
consumers. Due to its unique taste and numerous benefits, the demand for
Tite Machha has significantly increased over the past decade. This includes
a rising interest in dry Tite Machha from countries such as Japan, the United
Kingdom, the USA, Korea, Brunei, Malaysia, and India.

Identifying the specific customers in these countries driving this demand
is challenging. It is possible that the ethnic communities from northeastern
Nepal, who have settled in these nations, continue to crave the taste of Tite
Machha. Consequently, the high demand has led to an increase in the price
of this fish, making it quite expensive for Nepalese consumers in Nepal.
Currently, the market price for fresh Tite Machha ranges between NPR
500-700 per kilogram, while the price for dry Tite Machha exceeds NPR
7,000 per kilogram.

Cultural values

The Limbu and Rai people have a deep connection to Tite Machha. They
offer fresh or live Tite Machha to their home deity during worship, believing
that this gesture keeps the god happy. The fish species P. pseudecheneis is
particularly significant among the torrential hill-stream fish in northeastern
Nepal due to its socio-economic and cultural value.
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Ethno-medicinal values

Indigenous people have a saying that “consuming a specific quantity of dry Tite
Machha regularly promotes cognitive abilities.” This could be attributed to the
essential nutrients present in the fish. Local communities, particularly those
in northeastern Nepal where Tite Machha is abundant, regard it as a remedy
for various ailments such as diabetes, malaria, high blood pressure, muscle
pain, ulcers, and headaches. The healing properties of this fish are believed
to stem from its diet, which includes algae and benthos. This could be
attributed to the essential nutrients present in the fish. Local communities,
particularly those in northeastern Nepal where Tite Machha is abundant,
regard it as a remedy for various ailments such as diabetes, malaria, high
blood pressure, muscle pain, ulcers, and headaches. The healing properties
of this fish are believed to stem from its diet, which includes algae and
benthos.

Religious belief about Tite Machha

The Iwa River originates from Timbung Pokhari, a sacred lake. Flowing
southwest, this river passes through areas known for gold and silver mining,
where fish feed on algae that grow on the gold and silver ores. As a result, the
fish may accumulate additional elements in their bodies, which, according
to the holy scripture of Kirat Mundhum, are believed to have healing
properties.

Importance of Tite Machha in building social ties

Tite Machha is typically fished daily under normal conditions when the
water level in the river is high. Fishers use various methods, including
bamboo basket traps, gill nets, cast nets, and scoop nets, to catch small
quantities of fish. However, during the breeding season, a larger amount can
be captured during both upstream and downstream migrations by placing
bamboo basket traps at multiple locations. Tite Machha migrates twice a
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year for breeding. According to the elders in Phalaicha and Chyangthapu,
Panchthar, who have closely observed Tite Machha, the catch during
breeding season can sometimes exceed one quintal (100 kg).

The owners of the fishing traps, known as muls, closely monitor them
day and night based on weather conditions. After a successful catch, a
public gathering takes place around the muls. There is an informal tradition
that the fish caught must be distributed freely to every household in the
village once a year, allowing everyone to taste the river’s bounty of the year.
This practice helps to build and maintain social ties among villagers. The
knowledge of Tite Machha’s breeding season remains vivid in the minds of
those who witness the event and in those who receive fish as gifts at home.
Due to its growing demand even outside the country, Tite Machha has also
contributed to strengthening social bonds within the community.

Ecosystem services of Tite Machha

Psilorhynchus pseudecheneis is a herbivorous fish that remains attached to
rocks, where it grazes on algae and benthos. As a primary consumer in the
food chain, it plays a straightforward role in the food web. This species
inhabits fast-flowing rivers, which are considered an essential ecosystem
service. The fish converts solar energy, stored by algae and benthos during
photosynthesis, into various forms within its body, such as proteins and
fats, which are then transferred to secondary consumers.

Conservation of Tite Machha

Due to devastating events such as floods, landslides caused by heavy rain,
road construction, and the impact of hydroelectric dams, Tite Machha
and other fish species are facing significant threats. Over the past decade,
ten underground stream mouths (Muls) have been completely obliterated
and blocked, leaving only a few functional Muls for fish breeding. During
periods of low water levels, illegal methods such as electric fishing and the
use of gill nets are employed, leading to overfishing and a dramatic decline
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in fish populations. If conservation measures that strictly adhere to aquatic
fishing laws are not implemented soon, it will be very difficult to prevent
further population decline.

Conclusion

Psilorhynchus pseudecheneis, commonly known as Stone Carp or TiteMachha,
is a fish species that inhabits rocky surfaces in fast-running rivers and
streams, where it grazes on algae and benthic organisms. Out of the 18
species reported in Nepal, P. pseudecheneis is endemic to the country. This
fish is popular among the Limbu and Rai communities in northeastern
Nepal.

While it has also been found in western, fast-flowing rivers, it is not as
well-known in the western hills. This lack of popularity may be due to the
residents in the west being unaware of the economic significance of this fish
compared to those in the east. For generations, people in northeasternNepal
have closely observed the migratory breeding behaviors of Tite Machha.
Some locals own Muls, which are the mouths of underground streams
where brood fish enter aquifers or underground waterways for spawning.
These owners trap fish during both upstream and downstream migrations,
distributing a portion of their catches for free to villagers while selling the
remainder.

Tite Machha’s popularity in eastern Nepal is further supported by its
mention in the Lalmohar (Royal seal) given to the Subbas of Limbuwan by
King Prithivinarayan Shah and other Shah kings. This historical recognition
acknowledges the Limbu people’s love for Tite Machha and their efforts to
conserve it for economic benefit. Additionally, the government of Nepal
issued a postal stamp featuring Psilorhynchus pseudecheneis in 1980, which
helped raise awareness and further enhance its popularity.
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Abstract

Small-scale fisheries, mostly dominated by marginalized fisherfolk
residing close to the river basins, lakes, and reservoirs, contribute
to livelihood upliftment as well as nutrition and food security in
Nepal. Current climate forecasts indicated a considerable change
in hydrobiology in terms of irregular rainfall patterns, temperature
differences, melting of glaciers, etc. Subsequently, the disturbance in
the aquatic ecosystem will be aggravated by anthropogenic activities as
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well. All these issues lead to a decline in fish stock, invasion of alien
species, and shift in the breeding ground of fish species. Therefore,
there is a need to develop climate-resilient strategies to confront all
these problems and at the same time minimize the overexploitation of
the resources. Some prevalent examples in Nepal such as Rupa Lake
restoration and cooperative-based lake management demonstrated a
better strategic framework for resource utilization and management.
Small-scale fisheries can cope with the impact of climate change by
adopting a paradigm shift from subsistence to conservation through
changing the knowledge, legal framework approaches, fisheries-based
ecotourism, minimizing overfishing of species, employment generation
through recreational fishery, and impartiality towards fisherfolk in the
decision-making process.

Introduction

Small-scale fisheries play a crucial role worldwide, particularly in Asia,
Africa and Latin America, contributing to food security, income, and
livelihoods. In 2020, global capture fisheries yielded 90.3 million tonnes,
with 11.5 million tonnes from inland capture and 78.8 million tonnes
from marine capture (FAO, 2022). These fisheries employ over 90% of
fishers globally, significantly contributing to rural development and poverty
alleviation (Pita et al., 2019). Nepal is blessed with over 6,000 rivers, which
contribute to the diverse aquatic ecosystem of the country. Within its three
primary river basins Koshi, Gandaki, and Karnali, approximately 252 species
of freshwater fish thrive, creating a rich and unique aquatic ecology (ADB,
2018; CFPCC, 2022).

Small-scale fisheries in Nepal encompass both inland fish farming and
the capture of fish from rivers, lakes, and wetlands, with the harvested
fish sold in local markets on a daily basis. Various demographic groups,
including diverse ethnic tribes such as Majhi, Pode, Jalari, Raji and Bote
in hilly areas, as well as Malaha, Tharu, Mushar, and Sahani, Sunaha in
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the Terai, are involved in these activities (Adhikari et al., 2018; Gurung
et al., 2020). Additionally, ethnic groups like Gurung, Magar, Rai, Limbu,
Tamang, Kumal, and Darai in the mid-hills region intermittently engage in
fishing activities (Adhikari et al., 2018). Women predominantly participate
in small-scale fisheries, focusing on fish processing, grading, and marketing
(Bhujel et al., 2007).

Anthropogenic activities such as pollution and sand mining in rivers,
along with the construction of hydropower infrastructure like dams, have
significantly impacted the sustainability of small-scale fisheries. These
activities have disrupted the breeding grounds of native species, leading
to a decline in catch percentages, particularly evident in the Kali Gandaki
River (Gubhaju, 2002; Adhikari et al., 2018). Overfishing, illegal fishing
practices, and the unregulated use of mesh sizes by fishers exacerbate
this decline in natural fish stocks, severely affecting fishers’ livelihoods
and prompting them to seek alternative employment opportunities due
to depleted stocks. Climate change further exacerbates these challenges,
with rising temperatures at higher altitudes, irregular rainfall patterns, lake
eutrophication, alien species proliferation, and floods and droughts. Besides,
small-scale fishing communities rely on fishing for subsistence, and face
limited mobility, poverty, and exclusion from mainstream programs and
policies (Hanich et al., 2018; Bhashani et al., 2021).

To mitigate the effects of climate change on small-scale fisheries, imple-
menting specificmeasures like engaging fishers in fisheries tourism, creating
recreational fisheries zones, and adopting climate-resilient technologies
in different ecological zones of Nepal could be beneficial. This study
explores how transitioning from the current subsistence model of small-
scale fisheries to sustainable resource management practices could help
address the evolving climate conditions in Nepal.
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Materials and methods

The literature was gathered from reputable academic databases such as
Web of Science, ScienceDirect, and Google Scholar, as well as through open
web searches. Data on fish production were sourced from the Commercial
Fisheries Promotion and Conservation Centre (CFPCC), Government of
Nepal, and the Bureau of Agricultural Statistics Division.

Results and discussion

Status of aquaculture and fisheries in Nepal

With an annual growth rate of 7.9%, the country’s aquaculture production
surged from 47.70% in 2000 to 80% in 2018 (FAO, 2021). Cyprinids
dominate Nepal’s aquaculture output, accounting for 108,385 tonnes in
both quantity and value (CFPCC, 2022). The fisheries sector contributes
approximately 1.83% to Agricultural Gross Domestic Production and 0.44%
to Gross Domestic Production (CFPCC, 2021). Nepal ranks as the 7th

largest capture fisheries nation in Southern Asia, with an annual growth
rate of 1.58% between the years 2000-2018, surpassing global and Asian
averages (FAO, 2021). Nepal’s capture fisheries production of 21,000 tonnes
is comprised solely of freshwater fish (CFPCC, 2022). Per capita fish
consumption rose from 1.1 kg in 1997 to 3.1 kg in 2017, with an annual
growth rate of 5.6 % FAO (2021). However, fish production from capture
fisheries has almost stagnated, growing at a rate of 1.5% annually over the last
five years. This suggests that aquaculture will need to meet the majority of
the growing demand for fish consumption driven by population growth and
increased per capita consumption under changing climate scenarios. The
nation’s fish demand is projected to reach approximately 155,000 tonnes by
2027, which will require contributions from both aquaculture and capture
fisheries (FAO, 2021).
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Importance of small-scale fisheries in Nepal

In Nepal specifically, more than a million people rely on small-scale fishing
and aquaculture, along with associated industries. 13 diverse ethnic
communities of Terai and mid-hills comprise about 10.8% of the total
population, who solely depend on fishing activities for their livelihood
(Gurung et al., 2012). Around 122,772 individuals are directly or indirectly
employed in aquaculture and fisheries, with women comprising 40,499 of
this workforce, representing 33%, while men make up the remaining 67%
(Dhakal et al., 2022). The sustainable advancement and encouragement
of inland fisheries and aquaculture could result in substantial benefits for
the country, not only enhancing nutrition but also fostering social and
economic development. The majority of Nepal’s ethnic groups reside near
rivers and wetlands, relying on fishing for livelihood. Small-scale fishers in
Nepal often disregard fisheries regulations and laws, operating without the
necessity of fishing licenses. As a result, a significant portion of their fish
catch goes unreported in official government fisheries statistics (Adhikari
et al., 2018). Fish serves as a significant source of high-quality protein and
essential micronutrients. Yet, the small-scale fisheries sector alone supplies
high-quality protein to over one billion individuals worldwide, especially in
developing nations where animal protein is scarce or expensive (Noman et
al., 2019). According to Bhujel (2007), it is recommended that approximately
one-third of dietary protein should come from animal sources for optimal
human health.

Success stories of small-scale fisheries in Nepal

Cage culture

The nation boasts numerous small and medium-sized lakes scattered
from the highlands to the warmer subtropical Terai region. These lakes
collectively occupy about 0.6% of the country’s water surface. Phewa Lake,
one of the largest among them, spans 523 hectares and falls under the
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mesotrophic category, providing a habitat for various fish species (Rai et al.,
1995). Within these lakes, the Jalari ethnic community not only engages in
traditional fishing but also practices cage culture (Nepal et al., 2011). Fishers
from this community earn an average monthly income of approximately
13,000 Nepalese Rupees (roughly US$ 200) by selling their catch (Bhujel,
2012).

Adoption of plastic lining pond in mid-hill region of Nepal

In the mid-hill region, the practice of building ponds with plastic lining is
widespread among resource-constrained farmers. Ponds covering an area
of around 200 square meters are constructed for the culture of common
carp and tilapia. This approach proves advantageous for small-scale farmers,
fulfilling both nutrient needs and serving as a source of income generation.

Rice cum fish farming

This method stands out as an excellent approach to make efficient use
of available water resources for rice cultivation while also facilitating the
culture of fast-growing fish species like tilapia and common carp (Bhujel,
2012). It is practiced in Nepal’s mid-hill region, particularly in areas
where a consistent water supply is accessible year-round. By concurrently
cultivating rice and selling fish, farmers can enhance both crop productivity
and revenue.

Backyard pond aquaculture

The Women in Aquaculture Project, a collaboration between the Asian
Institute of Technology (AIT) and the Institute of Agriculture and Animal
Science (IAAS), aimed at improving the livelihoods of rural fish farmers,
particularly women’s groups, has proven successful in Nawalparasi and
Chitwan district since its inception in 2000. The establishment of small-
scale kitchen garden ponds measuring 200 square meters, utilizing kitchen
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by-products as feed, has demonstrated profitability. More than fifty percent
of the production is marketed, while the remaining is utilized by households
for consumption (Bhujel, 2012).

Rupa Lake restoration and fisheries cooperative

The successful restoration of Rupa Lake through cooperative management
stands out as a prime example. It aimed at rejuvenating the lake to support
sustainable fishing practices and preserve the rich aquatic biodiversity
within it. Situated as the third-largest lake in the Pokhara Valley, Rupa
Lake hosts a diverse ecosystem, including 24 fish species including game
fish Sahar (Tor sp.), alongside various aquatic flora like water lotus, water
chestnut, gorgon nut and water lily. Collaborating with numerous national
and international NGOs, these cooperatives have spearheaded the establish-
ment of the Rupa LakeWetland Information and Resource Centre, dedicated
to fostering eco-tourism in the region.

General overview of climate trends in Nepal

Nepal’s varied terrain spans from 68 meters in the southern region to an
impressive 8,848.86 meters in the north, all within a mere distance of
193 kilometers (Upadhyaya & Baral, 2020). This swift elevation change
leaves Nepal highly susceptible to climate change impacts, ranking it as
the fourth most vulnerable country in the world. Research indicates that
Nepal experiences an average rise in temperature by 0.06 °C annually, with
the Himalayan region experiencing even more rapid changes compared to
the global average (Upadhyaya & Baral, 2020). Studies conducted across
Nepal since the mid-1970s consistently demonstrate a warming trend,
particularly noticeable in higher altitudes and less prominent in the Terai
and Siwalik regions (Shrestha et al., 1999). Winters have seen the most
significant warming, with the northern region experiencing notably higher
temperatures at higher elevations compared to the southern areas at lower
elevations. The varying altitudes significantly affect precipitation patterns,
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with areas above 3,000 meters typically receiving light rainfall while those
below 2,000 meters often encounter heavy downpours (Agrawala, 2003).
While droughts occur in certain regions during specific periods, flooding
is more prevalent during the summer monsoon season. This highlights
the urgent need for effective climate adaptation and mitigation strategies
by both public and private sectors. In recent decades, substantial glacier
retreats, and the considerable expansion of numerous glacial lakes have been
observed, likely linked to rising temperatures (Agrawala, 2003). Glacier
melts, a consequence of rising temperatures in temperate zones, have led
to irregular stream flow patterns, negatively impacting biodiversity and
fisheries management (Shakya, 2003).

Impact of climate change on small-scale fisheries in Nepal

Nepal’s geographical landscape comprises three primary ecological regions:
the Mountains, Hills, and Terai (Plains). Most of the aquaculture production,
about 95%, is concentrated in the Terai region, primarily focusing on fresh-
water carp species. Conversely, the temperate high-hill areas mainly yield
rainbow trout, which fetches a higher value but with lower output. Climate
change may alter precipitation and runoff patterns, creating conditions
favouring native species to expand their habitat for spawning and feeding
during flooded seasons, potentially boosting their population (Wagle, 2016).
However, dry seasons could lead to increased exploitation of these species,
resulting in reduced yields. Small-scale fishers may find it challenging to
adapt to climate change-induced shifts in species distribution due to limited
mobility (Adhikari et al., 2018). Additionally, the fishing community faces
various non-climate-related threats such as resource depletion, restricted
access, political marginalization, and ineffective governance, hindering
investment in sustainable fishing practices. This insecurity, coupled with
climate change uncertainties, further obstructs the formulation of long-
term strategies for sustainable fishing (Allison et al., 2009). A significant
impact of global warming on freshwater ecosystems is the decline in
suitable habitats, potentially facilitating the establishment and spread of
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introduced species. For example, the proliferation of African catfish
and water hyacinths in Nepal’s hilly regions may be linked to global
warming. Similarly, warm-water glass fish unintentionally thrived in
Nepal’s mid-hill Kulekhani reservoir due to stagnant water and rising
temperatures (Wagle, 2016). Nepal grapples with the challenges posed
by climate change, particularly evident in the fisheries and aquaculture
sector, including dwindling groundwater levels, shrinking lake areas, and
erratic river flow patterns. Unforeseen natural disasters, like earthquakes,
can lead to damming issues, as witnessed in the Sunkoshi River, negatively
impacting aquatic biodiversity. Similarly, the construction of hydropower
infrastructure alters riverine ecosystems from flowing to stagnant systems,
leading to the emergence of predators and non-native species (Adhikari et
al., 2018). Fishers residing near riverine areas and rural populations are
particularly vulnerable to climate change. Those solely dependent on fishing
for their livelihoods face challenges such as fish stock depletion, prompting
migration to other areas and consequently increasing the fishing pressure
elsewhere. In Nepal, certain areas have witnessed stagnation or decline in
capture fisheries due to fishing pressure and climate change effects, while
inland water aquaculture, particularly cage culture, is projected to grow.

Adaptation toward changing climate scenario

While accurately predicting the precise impacts of climate change on
aquaculture and fisheries remains difficult, addressing associated risks is
crucial in broader efforts to reduce rural poverty and vulnerability. This
involves implementing comprehensive and integrated policies that support
sustainable small-scale fisheries and smallholder aquaculture, considering
both the opportunities and challenges presented by climate change (Allison
et al., 2009). Many small-scale fishers reside in areas highly susceptible
to climate change induced by human activities, heavily relying on natural
resources whose availability, distribution, and productivity are influenced
by climate variations (Allison et al., 2009). Anticipated changes in surface
water availability pose significant threats to inland fisheries productivity.
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Despite the crucial roles small-scale fisheries play in rural development,
poverty alleviation, and food security, they have often received less attention
from the government. Specific strategies are necessary to ensure responsible
management and active involvement of small-scale fisheries communities in
national plans and policies. This includes enacting legislation to support and
enforce policies addressing challenges and advancing climate adaptation
objectives (Hanich et al., 2018; Stacey et al., 2021).

Policy responses

Government agencies should actively participate in policy formulation
and the development of effective strategies to mitigate the impacts of
climate change. Co-management strategies should be established to
ensure the sustainable utilization of fisheries resources (Halim et al.,
2020). Furthermore, efforts should be made to raise awareness about
the significance of small-scale fisheries in creating job opportunities
and providing livelihoods (Said & Chuenpagdee, 2019). The ‘Voluntary
Guidelines for Securing Sustainable Small-Scale Fisheries in the Context of
Food Security and Poverty Eradication’ (the SSF Guidelines) endorsed by
FAO member nations prioritize the sustainability of small-scale fisheries
to address food security and poverty alleviation, aligning with SDG14b by
integrating them into relevant processes and legal structures (FAO, 2018).

Crucial measures such as establishing cooperatives, granting rights for
water body management, and enforcing the Aquatic Animal Protection Act
are necessary steps to strengthen small-scale fisheries in Nepal. Strengthen-
ing the capacity of fishers and their associations through market knowledge,
water body data, and training is vital as well as integrating small-scale fishing
with sectors such as fishing tourism for additional income. Collaboration
among South Asian Association for Regional Cooperation (SAARC)member
countries in sharing knowledge on small-scale fisheries management is
essential.
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Regulation and policy to address small-scale fisheries in Nepal

Aquatic Animal Protection Act (1960)

Concerns regarding declining catches of native species and the overexploita-
tion of water bodies have prompted the formulation of the Aquatic Animal
Protection Act, aimed at protecting both aquatic animals and Nepal’s water
resources. The legislation prohibits illegal fishing in natural water bodies
like rivers, lakes, reservoirs, and wetlands. It also forbids the capture of
certain species during specified seasons and the use of explosives or poisons
to catch or kill aquatic animals. Additionally, it mandates the construction
of fish ladders or aquatic animal hatcheries when constructing hydropower
infrastructure.

National Wetland Policy (2003)

Nepal has demonstrated its dedication to wetland preservation, particularly
the protection of internationally significant waterfowl habitats by ratifying
the Ramsar Treaty of 1971. The treaty mandates the implementation of
awareness programs among communities residing near wetland sites, aimed
at conserving flora and fauna while preventing misuse or overuse. It also
includes provisions for safeguarding endemic species and biodiversity, along
with taking measures to prevent the infiltration of invasive fish species.

National Fisheries Development Policy (2022)

It aims to facilitate the sustainable use of ponds, wetlands, lakes, reservoirs,
irrigated rice fields, irrigation canals, and other water resources to expand
the production area of aquaculture and fisheries. The policy also focuses
on enhancing the capacity of ethnic communities living near natural water
resources. Additionally, it encourages the adoption of cage culture, enclo-
sure culture, and pond aquaculture for small-scale fisheries through the
establishment of cooperatives, while also improving market infrastructure
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for commercial production.

National Park and Wildlife Conservation Act (1973)

Moreover, governmental regulations have been implemented on specific wa-
ter bodies within national parks and buffer zones to promote conservation
endeavours (Adhikari et al., 2018). This legislation prohibits the hunting
and capturing of any aquatic animal within the protected areas designated
by the national park. It permits the issuance of licenses or obtaining prior
consent for fishing activities in these protected areas.

Institution governing fisheries governance in Nepal

The Central Fisheries Promotion and Conservation Centre (CFPCC) is a
prominent organization operating under the Ministry of Agriculture and
Livestock Development, responsible for formulating fisheries-related plans,
and policies, and overseeing overall fisheries activities nationwide (Gurung
et al., 2012). It carries out its functions through three centres. The Fisheries
Technology Validation and Human Resources Development Center, located
in Janakpur, is tasked with validating the technology and enhancing the
skills of both large and small-scale fish farmers through training programs.
Similarly, the Natural Water Fisheries Promotion and Conservation Center,
based in Hetauda, is responsible for restocking or ranching fish seeds into
various natural resources (Adhikari et al., 2018). Meanwhile, the Fisheries
Pure Line Breed Conservation and Promotion Resource Center, situated in
Bhairahawa, is mandated to distribute pure line seeds to farmers across the
country. At the provincial level, the Directorate of Livestock and Fisheries
Development is tasked with facilitating coordination among local, insti-
tutional, and provincial governments. Additionally, Veterinary Hospitals
and Livestock Service centers located in each district are responsible for
implementing extension programs related to aquaculture and fisheries. The
Nepal Agricultural Research Council is engaged in fisheries and aquaculture
research, developing technologies tailored to different agroecological zones
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in Nepal (Dhakal et al., 2022).

Paradigm shift from subsistence to conservation

Fishing tourism

Fishing tourism encompasses various activities undertaken by skilled fishers
to sustain their livelihoods, preserve their traditional culture and occupation,
and ensure the sustainable use of resources (Prusty & Nama, 2020). Nepal
holds significant potential for fishing tourism due to its unique, unspoiled
landscapes and favourable conditions. For instance, several large wetlands
in the western region of Nepal, such as Ghodaghodi lake and Badhaiya
Lake, hold significant potential to be developed as hubs for fishing tourism.
Activities like houseboat, sport fishing and homestay facilities could be
introduced. Additionally, fish pedicure services using Tor tor species a
unique and employment-generating activity, could be promoted in these
areas. As tourism continues to contribute increasingly to the national
economy, integrating recreational fishing could further enhance this sector
(Gurung & Thing, 2012b). Recreational fishers can play a pivotal role in fish
conservation by activelymitigating both direct and indirect stressors leading
to fishery declines (Gurung, 2016a). Therefore, promoting tourism-based
recreational fisheries and involving traditional and marginalized fishers
could serve as an effective means of providing benefits to impoverished
fishers and supporting fish biodiversity conservation efforts. The positive
impacts of fishing tourism include local employment opportunities, the
development of fishery products, and additional income for traditional
fishers. Training programs are essential to equip fishers with the necessary
skills to deliver high-quality tourism services to tourists.
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Capacity building

Following the political transition, Nepal has adopted the Federal Democratic
Republic system, comprising three tiers of government: central, provincial,
and local. However, there is a lack of statistical data on the population
engaged in small-scale fisheries of whom majority resides in rural areas.
Therefore, it is imperative to gather data on these fishing communities to
integrate them into the country’s plans, policies, and programs effectively.
Aquaculture and fisheries policies and programs should be implemented
through local-level governments. These authorities should spearhead the
formation of cooperatives for small-scale fisheries and actively participate in
government-led plan and policy formulation processes. Capacity-building
programs should focus on aquatic resource management, gear selectivity,
fish breeding ground conservation, and sustainable resource utilization.

Conclusion

Small-scale fisheries play a vital role in the socio-cultural fabric and
livelihoods of various fishing communities. The effect of climate change has
been seen in stock depletion in natural water resources which hampers the
livelihood of fishers residing closer to natural water bodies. As pressures
from overfishing, habitat destruction, and climate change intensify, it is
increasingly evident that traditional subsistence practices are no longer
viable in the long term. The government should implement the plans and
policies at the national and local levels. The involvement of the fishers
in fishing tourism and recreational fisheries could help to divert them
to another source of income besides being solely dependent on fishing
activities. Co-management initiatives of lake, reservoir, and wetland-
driven conservation, bolstered by supportive policies and programs, offer
a promising pathway toward the conservation of aquatic biodiversity.
Similarly, the awareness about sustainable fishing practices such as selective
harvesting, habitat restoration, and the protection of spawning ground
holds the potential to not only replenish the dwindling fish stocks but also
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safeguard the livelihoods of millions of people who depend on them for
food and income.
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Abstract

Nepal’s protected areas and national parks have led the way in
innovative conservation ideas, such as the wildly successful Community
Forest and Buffer Zones projects. These projects have democratized
protected areas, allowing locals to play an increasingly active role in
conservation. Despite recent strides in democratizing protected areas
across the country, Chitwan National Park – Nepal’s first national
park – has not seen the same outcomes of improved equity and access.
This paper examines the impact of restricted natural resource collection
on the cultural heritage of the Bote communities residing in the buffer

54



COMMUNITY RESPONSES TO THE BOTE LIVELIHOOD CRISIS AND...

zone surrounding Chitwan National Park. Specifically, it investigates
whether the lack of access to aquatic resources and the prohibition of
traditional river livelihoods contribute to cultural degradation within the
Bote communities. The study aims to explore the connections between
environmental restrictions and the diminishing cultural practices and
beliefs of the Bote people, as the restricted access to water resources
and traditional occupations ultimately leads to clear cultural erosion.
Although Chitwan National Park’s wildlife conservation efforts have
had undeniably positive impacts on the environment, the conservation of
the land’s Indigenous people, culture, language, and knowledge has not
been prioritized. This case study reflects broader failures of the Western
conception of nature as inherently peopleless, a conception that underlies
the militarized conservationist practices that built Chitwan National
Park. The continued prioritization of wildlife has come at the expense
of the greater ecosystem and led to alleged human rights violations
amongst the Indigenous communities surrounding Chitwan National
Park. Through key informant interviews, community discussions,
surveys, and my experience living, working, and learning with the
Bote community, this paper argues that, through its conservation efforts,
Chitwan National Park’s removal of traditional work and ways of
life has led to landlessness, a livelihood crisis, poverty, and cultural
erasure, which demands the need for policy intervention and power
reorganization within Nepal’s first national park.

Introduction

On the riverbanks of the Rapti, the Bote, a small Indigenous fishing
community, have lived alongside the rushing water and its creatures below
for thousands of years. Known as the ‘people who lived by the river’ they
are notable for fishing, gold panning, and boating along the Rapti and for
their creative use of trees to construct exquisite boats, paddles, bridges, and
occasionally, shelter. The Bote are distinguished from other groups in the
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area by their unique transitory relationship with these waters and shores.
During the monsoon season, the Bote occupied the riverbanks but as the
dry season arrived, they left these settlements on the banks for temporary
structures inside the islands that form in the dried river, moving with the
aquatic resources. Food came almost exclusively from the river fish and the
surrounding area’s wild vegetables; fishing, gold panning, and eventually
the transportation of people and merchandise down the river became the
sole source of income for many members of the community (Figure 1).
Their entire livelihood was intertwined with this physical dependence on
the river and much of the community’s social expression derived from this
work. The shared labour of making nets or going fishing played a significant
role in the social life of the Bote. Similarly, these waters and surrounding
jungles contained sacred knowledge, medicines, and spirits that needed to
be appeased regularly through sacrifice and worship. The Bote’s intimate
relationship with these waters encompassed spiritual, financial, substantial,
and cultural elements. That is, before the creation of Chitwan National
Park.

Figure 1. a) Woman preparing to go fishing with a handmade net. Amal
Tari, 2023; b) Woman walking to the river with Sohonaa1 on her head.

Chandarapuri, 2023; c) Traditional fishing boats lying on the riverbank in
Sauraha, 2022. Photos by Bryce Williams

After the creation of Chitwan National Park in 1973, aggressive removal

1 Traditional fishing tool used to build dams while catching small fish.
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processes of Indigenous people, and bans on all forms of natural resource
collection were enforced by the royally appointed paramilitary conservation
force. These actions assumed that the Indigenous people of the Tarai –the
low-lying lands of Nepal’s southern border with India – were the main
culprits for the deteriorating ecosystem in the region. Observations from
the field strongly indicate that this livelihood crisis which resulted from
blockades of natural resource collection, including restrictions on fishing
and ferrying, hasmanifested in absolute poverty among an Indigenous group
that is marginalized within Nepal, and further discriminated against within
the social structure of the Tarai2. The Bote have not been able to benefit
from environmental protection actions, as these actions have severed the
Bote from historic means of subsistence and forced them to participate in
an economy in which they had low social capital and mobility due to their
imposed untouchability status, inability to speak Nepali, and lack of land
certificates.

Driven by these issues, the Bote community, alongside other fishing
castes and dependent people, have spent several decades fighting for the
establishment of fishing rights and licenses, to some success. A victory
in 1999 officially granted fishing licenses but only recognized individual
ethnic rights rather than the collective rights the community had advocated
for. Although licenses were obtained by select community members, all
of whom were Indigenous, the community’s overarching goal of ensuring
access to fishing resources for all Indigenous members was not achieved.
However, this partial success has still been fraught with challenges in its
implementation and crises have further proved the failures of these tentative
legal wins. Amidst the COVID-19 pandemic fishing rights were abruptly
revoked. This sudden loss of livelihood pushed many further into poverty,
food insecurity, and illegal fishing. The inability to obtain fishing licenses
also exacerbates tensions with an increasingly militarized conservation

2 The Bote community, when juxtaposed to other Indigenous people, have faced
compounding challenges in reaping the benefits of development in the area. This is
best exemplified by the contrast seen in education, literacy, land certificates, cultural
retention (i.e., Indigenous language, craft, and religion), and family sent abroad for work.
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force. Dishearteningly, as of Spring 2024, the distribution of fishing licenses
has stagnated, with no new licenses issued in over five years. Furthermore,
the existing licenses are exclusively held by men over the age of thirty,
effectively excludingwomen3 and young people from engaging in traditional
livelihoods, legally and essentially eradicating it as a viable livelihood for
the community altogether.

The government’s interference with the Bote’s relationship with the
river has not just resulted in material concerns for the Bote; an important
spiritual and cultural relationship has been disrupted as well. The river
itself is often referred to and worshiped as a goddess. This plays a major
role in the community’s superstitions and spirituality. Respectfully and
understandably, I was often barred from these rituals, but I was graciously
granted the opportunity to learn about the forgiveness ritual that is
conducted once a year. During this puja4, the community slaughters one
male black pig, one female goat, fifteen pigeons, ten red cocks (Figure 2), and
twenty-five eggs on the riverbank and asks the river goddess for forgiveness
for their extraction over the last year and protection in the waters in the
following year. The puja represents the deep communal spiritual ties with
the river. This spiritual relationship with the river has been integral to
Bote culture for generations, but the aforementioned conservation efforts
have prohibited access to the water. This puja, for example, has not been
conducted since 2019 in most buffer zone settlements; some elders cite
this as the reason for a recent spike in deaths and boating accidents in their
respective communities.

3 Although fishing was initially explained to me as a ‘man’s job’, this work was largely
conducted by women today, making this issue incredibly pressing for women who are
interacting with an overwhelmingly male conservation force. Their stories are noticeably
less violent than men caught fishing but equally as disturbing.

4 Pūjā is a Sanskrit derived word meaning ‘worship.’ Although it is heavily associated with
both Hinduism and Budhhism, this is how these rituals were often referred to during our
discussions.
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Figure 2. Bote men prepare a chicken for slaughter during the first river
puja in three years. Amal Tari, 2023. Photos by B. Williams

The relationship the Bote have with the river transcends anything strictly
material or spiritual. There is a familial connection to the waters of Chitwan
that unites the Bote. These waters have nurtured and sustained them for
generations and, in turn, the Bote have cared for and worshiped the water.
This reciprocal relation with the local environment challenges current
definitions of conservation and sustainability that seem to leave no room
for people.

Initially, my focus for this study was the depleting fish stocks in the rivers
of Chitwan National Park and how, potentially, Indigenous practices could
rehabilitate the river. However, what I found was a much more complex
feedback loop of rich cultures that rely on these tributaries for both physical
and cultural sustenance. The key takeaway from this experience was a
meditation on culture and its hydro-reminiscent characteristics.

59



THE BEAUTY AND THE BOUNTY AT RISK

Replacing river livelihoods

Most Bote take pride in their status as a fishing caste, despite a tumultuous
history with the livelihood. Almost all families still have at least one, if not
more, family members who regularly go to the river to fish – legally or
otherwise – and depend on that income. Historically, the selling of this
fish has been a very important economic activity for the Bote. Originally
the Bote traded this fish with their more agriculturally based neighbouring
Tharus,5 and, eventually, supplied much of the growing tourism industry
with fish. When this was abruptly halted, it left many without a main source
of subsistence and income. In the early 2000s, Chitwan National Park
attempted to accommodate this lost Indigenous fishing practice in Amal
Tari by providing two fishing ponds (Pokhari6) (Figure 3) for the Bote, and
two for the Musahar7. Community members were told to halt all fishing in
rivers and, instead, rely on these new ponds. Initially, enthusiasm was high
– even though all the park did was dig four holes – the community pooled
money to fill the hole with water, fish, and fish food, but quickly realized
how little fish they would be able to be obtained.

5 An ethnic group Indigenous to Nepals Terai and low-lying planes along the southern
border with India.

6 Nepali word used to discuss these small fishing ponds.
7 Dalit caste of the Terai and fellow fishing dependent group.
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Figure 3. The Bote Community Pokhari Pond 1. Amal Tari, 2023. Photo by
B. Williams

Even once ponds had been stocked, the shared harvest and lack of biodi-
versity in the pond could not sustain the community’s physical or financial
appetites. More often, this fish was meant to replace fish used for commerce.
The community tried to use the ponds for the first two years, but it was not
enough to replace the park’s natural resources. Today, themostly abandoned
ponds stand as a symbol of missed opportunity. Due to this fundamental
misunderstanding of the community’s financial and physical needs, people
have never stopped fishing in the river even as arrests, park brutality, and
human-wildlife conflicts have increased; people have continued to put
themselves in harm’s way for fish to both eat and sell.

Although the pokharis forced upon the Bote were a failure, pokharis
remain abundant in Amal Tari. Upsettingly, most are owned by people from
the cities, mainly Kathmandu and Pokhara, where these fish are sold. They
are managed by ‘security officers’ who live on the pokhari and perform
general management and maintenance duties. This work is unpaid, but
housing on the land is provided. Interestingly, both ownership and security
positions, by and large, are done by non-Botes despite being an obvious
choice for a livelihood evolution among a scarcely employed fishing caste.

After visiting over fifteen pokharis, I noticed a common trend: pokharis
owned by non-locals were cleaner and better managed, they barred
community usage, and the fish were sold to markets in cities rather than in
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local markets. Figure 4. depicts a non-locally-owned pokhari; the malik8

lives in Australia with his family and runs this business from abroad. The
security officers are an elderly couple who live on the property. The couple
still fish in the river.

The few locally-owned pokharis I visited were family-run, locally sold,
and often had orange water, as seen in Figure 4b. The physical difference
in the water colour between commercial and locally owned pokharis was
striking, as was how this difference was talked about.

Figure 4. a) Private Newari-owned pokhari; b) Locally owned Tharu
pokhari. Amal Tari, 2023. Photos by B. Williams

The noticeable distinction between non-locally-owned pokhari (pond)
versus the locally owned ones was the water’s colour (Figure 4). When
I asked about this at the locally owned operations, it was often explained
to me as a result of the presence of fertilizer that killed the bad bacteria
and was good for the fish. This was then directly contrasted by the non-
locally-Pokhari, who said the reason for this colour was a chemical called
DAP or Urea, which is needed to fight off bacteria that thrive when water
is not changed out between fish. The water was unanimously called dirty
by the non-locally-owned pokharis and associated with lazy management

8 Nepali word for owner.
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practices.
As I continued my survey of the area pokharis (ponds), I noticed a

third type, unique from commercially or locally operated pokharis; often,
randomly, in small village settlements and neighbourhoods, there would be
a deep, empty hole in one person’s yard. This was a new form of community
pokhari. Community care emerged as a theme in many discussions
related to park harassment. After the beating, imprisonment, fining,
and other forms of harassment by Chitwan National Park staff, several
neighbourhoods began to start a pokhari for their community. These were
easy to spot due to their makeshift presentation and lack of water (Figure
5a). These holes can only be filled during the monsoon season, and the fish
and their maintenance are collectively shared responsibilities. Interestingly,
this still does not translate to the government-provided community pokhari,
instead, it exists in its own realm of communal organization. These fisheries
are built on one person’s land and managed by neighbours; they are not for
commerce but for consumption. Because of this, communities can usually
harvest two or three times in a monsoon (Figure 5b) season because they
are not waiting for the fish to get larger for greater profits.

Figure 5. a) Dried community pokhari in May; b) Community members
prepare net for fish harvest. Amal Tari, 2023. Photos by B. Williams
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Despite the communal organization that is evident in these shared ponds, it
still does not aid the need to replace stolen livelihoods, especially considering
how profitable the pokhari industry has proven to be. I found the absence
of Bote in an industry that so seamlessly meshes with their traditional
work despicable. Allowing Bote in on the ground floor of the pokhari
industry could have resulted in a better transition to an alternative livelihood
that could have naturally shifted them away from river fishing. This
was a missed opportunity for the local governments, especially after my
experience livingwith these communities, who expressed a great willingness
to shift livelihoods if provided with work and a viable income. This would
have uplifted the Bote’s economic condition and allowed for greater peace
between the park and the Bote.

Although river livelihoods such as fishing, boating, and gold mining have
historically been the traditional work of the Bote community, throughout
our discussions it seemed as though there was a great willingness to shift
away from this work in the name of economic mobility, a primary concern
for the Bote. This is especially relevant as young men seek opportunities
abroad due to the perceived scarcity of local employment, and villages are
left to grapple with a crisis of identity and sustenance. Engaging critically
in discussions surrounding livelihood replacement is more important now
than ever.

Returning to the river

The growing Bote diaspora is best exemplified in the buffer zone villages,
where most families had at least one family member working abroad, mainly
in the Persian Gulf. During my survey of the area, I noticed a correlation
between the families that scored high on food security and had a family
member working abroad. Many villages have a noticeable lack of young
men: the narrative that there is no work in the village is an ongoing crisis
throughout Nepal but is particularly pervasive in small villages with more
vulnerable populations. Thus, offers for work abroad are appealing despite
the exploitative nature of the work, as the people who go often cannot
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secure the same income at home. The absence of these young men is already
felt heavily in these villages, and is only further exacerbated by the perilous
nature of the work. On several occasions during my research period, these
family members were sent back in a box.

In exploring the intricate web of cultural practices and livelihoods among
the Bote community, funeral rituals emerge as poignant reflections of their
existential struggles. Throughout my research period, I was graciously
included in several funeral rituals. This experience of grief impacted me
and mirrored the feelings of loss I was witnessing when it came to cultural
practices. As mentioned previously, livelihood is not all that is taken by
these conservation efforts and relocation incentives – sacred bonds with
the river are at stake as well. Especially as it pertains to the role fishing, both
its gear and the fish, play in the last rites within the Bote community.

The first funeral I attended was in the Madi Municipality. I was unsure
about attending but was told I must come because the entire village would
be there. We met the family outside their home, with their freshly shaved
heads and wrapped in white cloth sat next to a photo of their loved one.
Community members brought rice and Chhaang9 as gifts and gathered on
the front lawn for songs and card games. It became a surprisingly lively
affair. During these card games, I met my co-researcher Gobinda, who
explained that the meaning and linguistic significance of the Kiryaa giit,
or funeral song, was disappearing in his community. This is a tradition he
was keen on preserving for the next generations but he was unsure if there
would be an opportunity. He explained that even the older generation who
speak the Bote language (commonly referred to as simply Bot10) like his
parents struggle to understand the lyrics. Only one elderly woman knew
the song and was tasked with being the last performer of this funeral rite.
Many fear that the song will die with her.

The next funeral I attended was when I returned to Sauraha. My host

9 A popular local drink that is a relative to beer made from barley millet or rice.
10 The traditional language of the Bote, very similar to Darai and considered critically

endangered as younger generations rapidly shift towards Nepali.
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brother’s friend had committed suicide over financial fears. He was only
sixteen. The weight of these monetary affairs affects all members of the
community, and his death was an embodiment of its all-encompassing
nature.

Finally, when we arrived in Amal Tari, two men had perished in a boating
accident that morning. The elders labeled the accident as a result of not
performing the river puja in over three years. At these proceedings, we
met a group of elder women who graciously taught us the funeral song and
its meaning, as well as several wedding and working songs. This was the
first time in the year of research that people knew the song’s names and
meanings. My daai11 was able to record all of these songs and is working
on preserving them for his community.

Kids and the young people of the village were excited to watch and listen
to their grandparents and elders sing these songs, but none knew the lyrics
and were not keen on learning them. When I asked the women if that upset
them, they seemed unbothered, as if this is just what young people do. This
indifference was always shocking for me, especially when it came to matters
of the Bote language.

The next weekend we attended two more funerals for men who were sent
back to their families from the United Arab Emirates, a common destination
for migrant work. At these funerals, I got the opportunity to experience all
the elements of the ceremony. We met their uncles and fathers, who were
camped out in the jungle in a stick hut for several days. The final day of
mourning was an all-day affair where they walked through the community
to return to their homes and sit in huts surrounded by fishing nets. Everyone
who came to pay their respects added rice to the large pile for the family
and gave chhaang – or as seen Figure 6, Gorkha Strong12– like the previous
funerals. That morning, right before sunrise, two goats were slaughtered

11 Nepali word for older brother often used to refer to an older man affectionately.
12 A popular Nepali beer. Outside of the controversies Gorkha Strong and other breweries in

Nepal face for their illegal dumping and pollution of these very rivers, elders disapproved
of this new wave of store-bought vs. locally brewed beers.
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along with several chickens as a sacrifice, their heads were displayed on the
pile. They poured blood from the goats and chickens into a bowl and fish
bones were added for the final ceremony (Figure 6).

In this final ceremony, we walked in a circle, washed our hands with
water that touched gold from the river, took the local fish bones covered
in a mixture of chicken, goat, and fish blood, cleaned our teeth, and finally
washed our feet with another pitcher filled with gold water.

Figure 6. a) (top) Gifts of rice, chhaang, and beers from the community; b)
Chicken heads next to butter lamp; c) Fish bones submerged in blood in a

leaf bowl. Amal Tari, 2023. Photos by B. Williams

Both the forgiveness ritual and funeral rights were deeply sacrificial in
nature and had a strong emphasis on water and its many gifts. Throughout
this process, men and women sang the song the elders showed us, the
opening of which praises the Rapti Khola, the river on which we buffered,
and asks for the soul’s safe passage to the next realm by way of the river. It
spoke to how important these waters, fish, and fishing tools are for not only
the living but also the dead.
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Redefining spirituality

It is important to stress that not all Bote feel this way in regard to their
spirituality. In recent years conversion to Christianity among marginalized
groups in the Terai and especially among the ‘untouchables’ in the region has
greatly increased. Many Bote have found liberation in ridding themselves of
this status and turning towards Christianity. During my time in Amal Tari, I
had the unique experience of attending a Christian Bote church service. The
groupmet at a homestay and spent two days translating the book ofMatthew
from Nepali to Bote. After the services, I had the opportunity to talk with
one of the leaders who works for their affiliate NGO called the Mother
Tongue Translator Society. I noticed they had provided people around the
village with calendars containing Bible verses in Bot. This chapter’s leader
was one of many people who were working to translate the entire Bible into
Bot. This translation is certainly a feat, but it puzzled me. Why does, a Bote
dictionary not exist but a Bote Bible does? The answer lies in funding. His
goal is to eventually obtain a scholarship to develop a dictionary but, in the
meantime, this organization is paying him to work on the Bible. Bote are
not even the main focus of this NGO; the goal is to get the Bible converted
into all Indigenous languages in Nepal. I then began to notice how all of the
current attempts at language preservation were being funded by Christian
NGOs. The materials I first used to learn Bot came from SIL (The Summer
Institute for Linguistics) International, another Christian NGO.
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Figure 7. Bible verse translated into Bot on Calendar hanging in a local
homestay. Amal Tari, 2023. Photo by B. Williams

In my discussion with this community leader, we talked about cultural
preservation. He argued that language preservation is the top priority and
that the Bote were never Hindu13 and are still not. They do not follow any
religion outside of major festivals and are deemed untouchable. “People claim
to be Hindu out of a lack of education about our culture’s history.” This we agreed
on, but I began to push on his lack of participation in the aforementioned
river puja, and this is where we began to diverge. He will not participate
on behalf of his family because it would go against his new religion “The
river is not a God… To worship a rock or leaf would be inappropriate.” I pushed
further, asking, is this not a part of Bote culture? And something worth
preserving? “Sanskriti ko kura man parchha tara14 puja is not our culture. Our
culture is our livelihood, like gold panning, fishing, and boating. These have
economic benefits for us.” This response was so fascinating to me because it
echoed previous responses I had received about why people are not teaching

13 Bote spirituality has largely been consumed by Hinduism at this point, due to Hinduisms
more fluid sense of spirituality and Nepal’s deep culture of religious pluralism. Defining
Bote spirituality is quite difficult and only really seen in the older generation who on many
occasions fiercely rejected the Hindu label and call it ‘from the hills’ in reference to higher
caste hill migrants who have taken over the region and encouraged religious imperialism.

14 “I like cultural things but…”
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their children the Bote language or traditional fishing practices; there is a
perceived lack of economic incentive. When I questioned how he stressed
the economic incentive as a benchmark for culture and how this differs
from the perspective of those who no longer see value in preserving the
Bote language and traditional river livelihoods for this same reason, he shut
down and simply stated, “We cannot economically rise with river pujas.”

Reclaiming stolen spaces

This discussion with Christian Bote illuminates the variety of responses to
what Bote culture ‘is.’ Many people talked about Bote culture with the word
‘lop,’ generally defined as a loss, decline, extinction, or disappearance of
something in the context of cultural heritage, traditions, or natural resources.
Discussions of fish stocks, Bote language, and cultural practices, such as
dance and song, were littered with this word. This loss is best exemplified
by the disappearance of land, and more specifically, land near the river. This
is especially concerning considering the conditions in which hotels, the
government, and the national park have used to obtain this land. Today
many Bote have been forcibly resettled far from the river banks, in concrete
structures often outside buffer zone limits, preventing them from accessing
the benefits living within the zone provides. Today, even after being forced
off their ancestral land and into these new settlements they are still denied
ownership of the land they now reside on, effectively continuing a legacy of
landlessness within the community.

The hotels have been successful in their pursuit of cornering waterfront
properties, but they could not remove one family’s house. Although this
family did not own the land their home was on – like most Bote – their
grandfather had bought the house for twenty kilos of fish over 30 years
ago. This meant that despite not having a laapurjaa,15 the government could
not tear it down. Therefore, the hotels were built around the property and
trapped the family inside. This example of exploitation is a perfect case

15 Land Certificate
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study to examine the relationship between the growing hotel industry in the
buffer zone, and the last traditional Bote house on the river in the district.

Upon arriving at their home, I first noticed the skeletal remains of a
hotel construction site in their front yard. The area was surrounded by
barbed wire and housed several unfinished concrete huts that divided their
land from the hotels. On the left-hand side of the property, another hotel,
overtaken by jungle. Vines erupted from windows and cracks in the walls
and animals scurried around the old hotel lobby. Before the hotels were
abandoned, my host family talked about their discomfort with living in
such proximity to them (Figure 8). Hotel guests could see them living
their lives through a barbed wire fence. The noise pollution generated by
the construction and operation of these hotels was deafening inside their
traditionally built home with its mud walls and a straw roof. The echoes
of this issue can still be heard emanating from the remaining hotels in the
area.

Figure 8. Hotels located around my host family’s house are overgrown with
vines. Sauraha, 2023. Photos by B. Williams

A stark contrast to these overgrown hotels lies on the right-hand side of the
property where a Bote woman uses a third abandoned hotel as her farm,
letting out ducks from one room, chickens from another, and a goat that
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now resides in the old dining bungalow. She has turned the old set of rooms
into her home. When I interviewed her, she said that they used to live
further away from the river, but it was getting too expensive, and this place
was left abandoned, close to the river, and free. They’ve been here for over
5 years now and have made the whole hotel their farmstead. The gazebo in
the center was often a site for other Bote community members to gather,
celebrate, and meet. The community has begun to repurpose these stolen
spaces.

Sadly, this story is not universal. I quickly realized how rare it was to have
a home that backed up to the river. Although this was the traditional local
for Bote to settle, in my year of field visits these were the only homes I stayed
in that physically backed up to the river. We often joked that my host father
was some sort of magic man who cursed the hotels around him. Regardless
of how they failed, this has allowed the community to maintain river access.
All Bote in the surrounding community now use my host family’s home as
a river entrance point. This meant many men stored their boats and fishing
equipment on their shores, women brought both their clothing and children
to wash and bathe here, and every morning men came back from fishing to
sell their catch on our shores to local vendors. This home became a cultural
hub for the community, it is where many kids spend their afternoons and
evenings, uncles’ smoke and talk in Bot and aunties gather to wash clothes
together.

My host family’s home remained a cultural hub and served as a gathering
place for the community, despite the challenges that arose from the growing
tourism industry. Their resilience in reclaiming and repurposing the space
amidst the encroachment of the hotel industry reflects a broader struggle to
preserve their identity and way of life in the face of ongoing cultural erosion.
This microcosm of exploitation and Indigenous erasure underscores the
complex dynamics at play in Sauraha, where community and collective
action serve as powerful tools for reclaiming and reshaping the Bote identity.
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During my final visit to the Madi municipality, I had the opportunity to
attend a women’s meeting in one of the villages I had stayed in several
times. At first, I sat on the outskirts, attempting to understand what the
women were talking about before I was waved in and handed a tambourine.
I could not tell if it was some sort of symposium or church service. The
women sat in a large circle. Slowly, each woman got an opportunity to
stand up, speak for a few minutes, and then start singing the first verse of
various Nepali songs before we all joined in. As I slowly tuned into what
the women were talking about, I realized this was not a church service
but something potentially even more spiritual. Each woman would stand
up and talk about the problems she was facing in her home, often health,
financial, or food-related, and all the women listened intently. Then, once
she finished, without any other words being exchanged, she started to sing.
After she sang the first verse, we all joined in the song and sang with her.
This is a radical act of community care.

I asked my Didi16 about the service on our walk to the river that afternoon,
and she explained it as a form of help or support for one another. They were
not looking for solutions, all they were doing for each other was providing
space to air their anxieties and worries. In response, their community
intently listened and showed that they stood with them through song.

This ritual demonstrates what community can look like. Listening to the
people we share a space with and showing them we care for them through
solidarity. I witnessed this a lot within the Bote community; work was
always a shared responsibility, and care for each other was placed above
all else. Fishing and fieldwork were always done with neighbours, even if
the fish or rice was not for them. They helped on the principle that their
actions would always be reciprocated (Figure 9).

This community care showed through in the survey responses I received.
People who scored very low on food security never went without eating

16 Nepali word for older sister often used to refer to an older woman affectionately.
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for a full day, despite indicating that they had no food at home or money
to buy food. I questioned how this was possible until I started to ask and
received responses like, “My neighbour would never let me go hungry” or “My
neighbour will always feed my children.” This community-oriented attitude
slightly opened the door for me to understand what culture can be, and how
it is truly formed.

Figure 9. a) Women prepare a dam to trap fish downstream; b) Picking up
fish from the net trap. Chandarapuri , 2023. Photos by B. Williams

Culture is community, expressed through livelihoods, villages, songs,
medicine, foods, and dances; even languages are all just a stage for the
act of community to be performed, for culture to be performed. In reality,
as long as community exists, culture develops, even as livelihoods change,
songs and dances are forgotten, and languages disappear. Culture continues
to move, evolve, and be expressed through a community’s kin. This was
most powerfully expressed by the quote used for the title of this section:
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“Hamro sanskriti Nepal ko dhan” – “Our [Indigenous] culture is
Nepal’s wealth”

The quote arose naturally in a conversation with a village organizer
outside Amal Tari, and I think it perfectly captures the attitude Nepal
should be taking when it comes to conservation. In spite of its eerie
echoes of the Panchayat era conservation slogan “Hariyo Ban Nepal ko
Dhan,” (Nepal’s wealth is the green forests), which was used to encourage
citizen participation in the conservation movement. And later morphed
into “Hariyo Ban Mandrake Sarkar ko Dhan,” meaning King Mahendra’s
wealth is a green forest. This emerged from a growing frustration among
many low-caste, Indigenous, and ethnic groups being unfairly punished by
these conservation policies. This repurposing of the slogan encapsulates
everything conservation should be about. Nepal’s victory in escaping
external colonialism is its ethnic diversity, and that should be seen as a
strength of the country. The density of Nepal’s ethnic diversity is something
that should be celebrated and conserved with the same degree of care as
rhinos, tigers, and land. The notion that you can preserve biodiversity
without also protecting its stewards is a total fallacy. Nepal must first atone
for the sins committed during the formation of Chitwan National Park
to truly legitimize any form of democratization within protected areas,
especially as it seeks to expand these areas. Returning to Nepal’s Indigenous
principles should be a priority as it attempts to democratize protected areas
and develop the country as a whole.

Conclusion

पानी नै जीवन हो - Water is Life

Water, with its universal importance for all of Earth’s kin, is often studied
and managed from narrow vantage points, overlooking its inherent intersec-
tionality. Viewing the world through the lens of natural resources requires
acknowledging their historical, political, cultural, and spiritual dimensions.
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This realization has prompted me to confront my own Western biases,
misconceptions, and mystifications about Indigenous cultures, particularly
within the context of Nepal’s rapid development. Poverty, the caste system,
linguistic and cultural imperialism, and the criminalization of traditional
livelihoods exacerbate the threat of cultural erosion.

In this iteration of my work, I hold the same conclusion: that livelihoods
are an arena to perform culture, and with these livelihoods being crimi-
nalized, we are seeing an intense decline in traditional cultural practices.
But I wholeheartedly reject extinctionism, claiming the community itself
has taken on the role of fostering new culture and new ways of living and
changing the Bote identity through communal care. Stories like these are
critical in the newness we all find ourselves in, highlighting the sacred bonds
between people, places, fish, rivers, stories, plants, medicines, and cultures.
In particular, small-scale fisheries represent sustainable livelihoods, and
understanding their impact on cultures and communities is vital work in
documenting all facets of the unlikely kin that form between these elements.
It is more important than ever, especially in Nepal, where communities are
deprived of natural resource access and financial mobility opportunities.
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Abstract

Small-scale fisheries, mostly represented by traditional captured fisheries
activities, are important for supporting livelihoods, food and nutrition
security. In Nepal, the livelihood of 24 ethnic communities depends
on the capture fisheries in wetlands. A group of highly deprived and
vulnerable fishing community known as Pode or Jalari, living around the
lakes in Pokhara valley, are among such ethnic groups whose livelihood
is entirely dependent on fishing in these water bodies. Since 1990,
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with continuous support from Fisheries Research Station, the Pode or
Jalari community of Pokhara has been successful in forming Phewa
Fish Entrepreneur Committee (PFEC). In 2011, it was transformed to
Harpan Fewa Fishery Cooperative (HFFC) Ltd. that has ten executive
members committee. At present, ninety-two households of Jalari, whose
total population is 530 (330 women and 200 men) reside on the bank of
Fewa Lake. The long-standing experience of Jalari community with lake
fisheries management, biodiversity conservation, and wise utilization of
lake as a resource for livelihood is a good example of an approach that can
be useful for other Indigenous fishers living around other lakes, wetlands
and rivers for food and nutrition security, biodiversity conservation
management, poverty alleviation and income generation activities.

Introduction

Inland fish and fisheries are important in providing food security, nutrition,
human well-being, and ecosystem productivity (Lynch et al., 2016; FAO,
2018). 59.6 million people engage in the capture fisheries and aquaculture
as a source of income and livelihood (FAO, 2018). Small-scale fisheries are
important for supporting livelihoods and food security globally (Mills et
al. 2011; Hall et al. 2013). For sustainable small-scale fisheries in natural
waters, co-management is likely the best solution to deal with the majority
of the problems facing global fisheries (Gutiérrez et al. 2011).

2004 IUCN report notes that livelihood of about 13 ethnic communities
in Nepal who represent 10.8% of the total Nepalese population depend
on the capture fisheries, especially those living nearby wetlands. Pokhara
valley encompasses nine cluster lakes: Fewa, Begnas, Rupa, Dipang, Maidi,
Khaste, Neurani, Kamalpokhari and Gunde, with an ecological importance
listed as 10th Ramsar Site/Wetland (No. 2257) (IUCN, 2018). These smaller
lakes have been providing multipurpose services to local communities like
fisheries, tourism, irrigation, electricity, bathing, washing clothes, drinking
water etc. The livelihood of approximately 200 families of Jalari, a deprived
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ethnic fishing community, is dependent on the fisheries of these lakes
(Gurung & Bista, 2003; Gurung, et al., 2005; Wagle et al., 2007).

Before 1960 most of Jalari living around lakes and rivers of Pokhara Valley
were known to lead a nomadic life, traveling from one lake, river andwetland
area to another, carrying a cast net to feed their families (Gurung et al., 2005).
In the early 1960s when fish catch declined in the lakes due to over fishing,
the only source of livelihood was threatened. Hence, in 1972, a livelihood
support program for the rehabilitation of this deprived community through
subsistence cage aquaculture and small-scale capture fishery was initiated.
In the beginning, a 50 m3 of cage was given to Jalari (Gurung et al., 2005).
Since then, cage aquaculture grew at a steady rate, supporting the livelihood
of fishing households. However, the cage fish culture in Fewa Lake has
been declining again, resulting in increased dependency towards a shift to
capture fisheries.

Fewa Lake is situated in the southwestern part of Kaski district (Figure 1)
at 28.1ºN and 82.5º E, and at 742m above themean sea level. Thewatershed
area of the lake extends approximately 110 km2, with the geometrical length
of 17 km and a width of 7 km. The total surface area of the lake is about 523
ha (Rai, 1995). However, Lamichhane (2000) has estimated the water surface
area of only 443 ha, with the maximum depth of 23 m. Phewa Lake is fed by
two perennial streams: Harpan Khola and Andheri Khola, as well as several
other seasonal streams. The lake has a single outlet from where its water
is diverted for irrigation and hydropower generation. The Jalari village is
located along the west-north part of Fewa Lake known as Khapaudi.
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Figure 1. Map of Jalari village and Fewa Lake. Source: Google map, 2023

Capture fisheries of Fewa Lake

The list of fish species observed in catches and survey are presented in Table
1. A total of twenty native and eight exotic fish species have been found in
the 2021 catch and fish survey. In the same year, fish captured from Fewa
Lake totalled to 44.9 metric ton with a yield rate of 102.1 kg/ha and with
the highest catches recorded in the winter months. Among the native fish
species, Bhitta (Puntius sp.) contribution was the highest (3.28%) in terms
of the total catch, while among exotics, Nile tilapia was found to be the
highest (55.18%) in total (Table 1). It is only recently that Tilapia, Clarias
gariepinus, and Chanda nama started to appear in the catches of Lake Fewa.
It is likely these fish species were introduced into the lake through fingerling
transportation from southern plains.
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Table 1. Fish species of Fewa Lake in capture fishery in the year 2021

Pricing of the fish species

The prices of fish species are presented in Table 2. The prices vary with
Sahar reaching the highest price, and tilapia the lowest.
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Table 2. Fish species sales prices in Nepalese rupees (NPR) per Kg

The Jalari community

A fragile fishing community is also known as Pode or Jalari – Pode is like a
slang, while Jalari is a more polite form. They are fragile in the sense these
were disadvantaged, leading to marginalization. They live around the lakes
in Pokhara valley and are one of the ethnic groups whose livelihood was
entirely dependent on fishing in these water bodies. The Jalari community
was traditionally deprived of agricultural lands, skills, jobs and income. It
is believed that Jalari migrated to Pokhara valley many years ago, probably
from Kathmandu. Now a very few Jalari remember their history, their
ancestral home and their migration to Pokhara (Wagle et al., 2007).

There are approximately 200 Jalari households in Pokhara valley and
among them about 80-90 families reside at the banks of the Phewa Lake
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(Nepal, 2008). Before the 1960s, they used to roam around the area carrying
cast nets, the only fishing gear at that time (Wagle et al., 2007). Due to low
catches, gillnets started to be used after the 1960s and restocking of exotic
species commenced from 1977 to enhance the capture fisheries in the Fewa
and the other two lakes (Shrestha et al., 2002). Since 1970s, Jalari were
trained in cage aquaculture (Swar & Pradhan, 1992). Fisheries Research
Center (FRC), Pokhara continued the training program with mobilization
of fishing communities, especially Phewa Fish Entrepreneurs Committee
(PFEC) and Machhapuchre Women Group (MWG) in resource conservation
activities.

Harpan Phewa Fishery Cooperative (HFFC) Limited

Fewa Fish Entrepreneur Committee was established in 1990; in 2011 it was
transformed to Harpan Fewa Fishery Cooperative (HFFC) Ltd. Harpan
Fewa Fishery Cooperative (HFFC) Ltd. is located at Khapaudi, in the
Pokahra metropolitan city -18. At present, ninety two of Jalari households
reside on the bank of Fewa Lake and they are all members of this cooperative.
The cooperative has a 10-member committee comprised of a chairman,
vice president, secretary, treasurer, two members and three advisors. The
cooperative has a building with an office and a meeting room. Cooperative
has one outlet for the fish sale in the cooperative building that holds a deep
freeze. For capture fisheries, each family has one boat, nine gillnet, one cast
net and three to four hook and line.
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Figure 2. a) Meetings of Jalari fisher at Khapaudi, 2018; b) Jalari cooperative
HFFC building in Khapudi, 2023). Photos by Md. Akbal Husen

Objectives of the HFFC Ltd.

• To promote the building of self-reliance, mutual cooperation, and
harmony among the members of the organization.

• To encourage the members to save regularly and to build a fund.
• To encourage themembers to start their own businesses for employment

and income.
• The organization will follow the business system related to fish and

income of the members by selling fish. It will provide training and
education to members to develop self-reliance and self-confidence.

• Conduct programs for women empowerment.
• Conduct programs for the economic development of members and

infrastructure development of the community.
• Coordination and linkage development with government and other

agencies.
• Working area of the HFFC Ltd.
• Generation of fund for the cooperatives.
• Loan sanction for members to improve their livelihood.
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• Help members in product (i.e., fish) processing and marketing.
• Endorse actions plan that increase member income and reduce ex-

penses.
• Community development (child care center and pre-primary school

operation, elderly care center).
• Environmental protection activities for lake conservation.
• Awareness education, entrepreneur development training, and infor-

mation exchange for member capacity empowerment.
• Youth development programs for actively involvement in the social

work.
• Women and children development programs.

For Jalari community, fisheries in Fewa Lake have proven to be very
significant in generating income and employment. The contribution
of capture fisheries is significant compared to cage culture. 83% of
the household income was from capture fisheries and only 17% from
cage culture. These Jalari families still have no farming land and are
predominantly continuing their traditional occupations of fishing.

Role of Harpan Fewa Cooperative for lake and aquatic
biodiversity conservation
The role of this cooperative is crucial for the fish biodiversity conservation
and management of the lake environment. The cooperative members are
involved in water hyacinths removal, protection of fish breeding ground,
control of people involved in the illegal fishing, and protection of native
fish species during breeding seasons. They also participate in the awareness
program initiated by Fishery Research Station (FRS), Pokhara.
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Figure 3. a) Jalari fishers’ campaign for native fish conservation. FRS,
Phewa, 2019; b) Water-hyacinth removal in Hallanchowk, 2019. Photos by

M. A. Husen

The Jalari of Fewa Lake are actively involved in the activities such as
information board placement, celebration of World Fisheries Day, and
Wetland Day with coordination of FRS, Pokahra. The release of native
fish fingerling for the stock enhancement and conservation of endangered
fish (such as Himlayan Golden Mahseer) by Jalari fishers are the exemplary
works to be noted.

Jalrai women’s role in resource conservation,
utilization and income activities

Machhapuchre Women Group (MWG) was established in the year 2000
with the aim to conduct conservation activities. After getting training in
fisheries management, they have been actively participating in resources
conservation, maintaining biodiversity and the beauty of the lake, with
the main goal being the cleanliness of the lake and conservation of high
value native fish, such as Himlayan Golden Mahseer that has become
highly vulnerable during spawning season. During the breeding season,
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Jalari women engage in activities such as protection of the golden mahseer
breeding grounds where they patrol the inlet areas of Harpan Rivulet, and
participate in the awareness campaigning for native fish protection. The
women’s group is also involved in open water stocking of Indigenous and
exotic fish species and follows the code of conduct for sustainable lake
fisheries management. Nepal et al. (2011) found that work performed by
Jalari women for resources conservation and participation in social works
were highly effective.

Women’s role in cage culture is equal to men as they participate in cage
cleaning, stocking and harvesting as well as marketing activities. Jalari
women have also been involved in fingerlings restocking of native fish
species. Overall, the roles performed by Jalari women include income gen-
eration and management of aquatic resources, besides the daily household
activities.

Nepal et al. (2011) reported that the labour of fisher women could be
attributed to 41.3%, 27.6% and 78.4% related to aquaculture, fishing and
marketing, respectively. These roles might be changed according to the
availability of the works in fisheries and aquaculture around them.

Figure 4. The activities of Jalari women. a) A girl weaving the fishing net at
Khapaudi, 2018); b) A 80 year old Jalari woman collecting fish in Fewa Lake,

near Khapaudi, 2021. Photos by M. A. Husen
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Figure 5. a & b) The activities of Jalari women: participating in awareness
program and re-stocking of fish species. FRS, Phewa section, 2019. Photos

by M. A. Husen

Strength of HFFC Ltd.

• No land is required for livelihood income due to easy accessibility to
Fewa Lake;

• Low capital investment and working capital requirement;
• High market demand for fish; and
• Fisheries activities from Fewa Lake have provided job opportunities

with economic benefit for livelihood, future savings, education to
children and healthcare.

Weaknesses of the HFFC Ltd.

• The fishing households in Fewa Lake lack incentives in the form of
property rights to invest further in these resources;

• Most of the members are not educated;
• To make cooperative financially and technically strong, qualified and

educated (at least graduation) leaders are needed, which is lacking at
present.

• The legal rights for the resource uses are still lacking;
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• Frequent environmental hazards such as flooding, earthquake and
situation like Covid-19 and climate change have not been addressed
adequately in their plans of actions; and

• Inability to diversify their activities.

Constrains of HFFC Ltd.

• Heavy rainfall and unsustainable agricultural practices in surrounding
areas are leading to landslides and heavy siltation in the lake results in
low fishing output;

• Low level of education and skill;
• Lack of credit markets; and
• Unavailability of high-quality nets on the markets.

Advantages of HFFC Ltd.

The advantage of fishing cooperative is to unite together for the fishing as
well as community welfare. They can generate fund and use that fund as
soft loan whenever necessary by members from this cooperative. They can
generate more income and use the savings for the welfare of community,
building a strong relations in the community.

Interactions with surrounding communities

The Jalari community has harmonious relation to other communities.
Firstly, these communities have access to fresh fish due to Jalari community.
Additionally, due to Jalari community’s expertise and involvement in various
community programs focused on keeping the lake clean, their values are
recognized by the surrounding communities.
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Livelihood outcomes of HFFC Ltd.

The preliminary results of this socio-economic study have revealed that
with the adoption of cage aquaculture and recapture fishery under the
community-based fisheriesmanagement structure, the living standard of the
Jalari community, as indicated by access to a variety of social amenities and
community services, has improved considerably over the past three decades.
With the adoption of fisheries and allied businesses since the 1980s, most of
the households (81.3%) in Fewa L ake now own housing land (Wagle et al.,
2012). There are insignificant numbers of Jalari who are employed in foreign
countries. To date, 98.0% of Jalari are completely dependent on fisheries,
and the remaining work in hotels, boating and others occupation (Gyan
Bahadur Jalari, Personal communication). Thus, the fisheries activities are
the main source of employment and income for the Jalari fishers. However,
in the vicinity, when compared to other ethnic groups, it wasmentioned that
75% of households has their family members working in foreign countries
for employment and income. Foreign employment has profound social and
economic impacts in the LCPV. Currently about 75% of the households in
the lake cluster areas have members engaged in foreign employment (MoFE,
2018).

Future program of the cooperative for sustainability

The chairman of the HFFC Ltd. said that the future initiative will be to add
one floor in the cooperative building and open a food shop to increase
the cooperative’s income. The cooperative also plans to introduce the
recreational fishing spot as another source of income. The development of
fishing tourism in this lake will further assist with income generation for
the dependent fishing community, supporting livelihood and reducing the
emerging risk of lower fish harvest, affected by drivers in the future like
pollution, landslides, etc. Additionally, the fishing tourism could provide an
ample job and income opportunities for poor fishers. Promoting tourism-
based recreational fisheries could be one of the safeguarding approaches
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for fish conservation by providing other livelihood options to traditional
fishers (Gurung & Thing, 2016).

Furthermore, the Jalari community could be involved in the various forms
of income generating activities such as handicrafts making, carpentry and
construction. However, the Jalari community was not able to identify any
other occupations besides fishing and their perception of not being involved
in these newer or other activities was notably referred to such factors as
their ethnicity, skill and occupation as traditional fishers and the lack of
education.

To achieve a sustainable fish harvest, establish a consistent supply of safe
and fresh fish to the consumer of Fewa city, and generate income through
HFFC Ltd., the identified drivers such as illegal fishing, siltation, and loss of
fish habitat, water pollution and accelerated eutrophication, intensification
of agriculture, biological invasion and developmental works (Husen at al.,
2019) should be mitigated. Enforcement of fisheries regulations and lake
management strategy by government authority along with involvement of
local communities may be the best option in this regard.

Conclusions

Since 1960’s, the Jalari community has played a remarkable role through
their active involvement in Fewa Lake, the conservation of its fish biodi-
versity and the sustainable utilization of its resources. Today, there is a
need for an integrated development approach aimed at alleviating poverty
among the Jalari households. The incorporation of Jalari community in
the local development policy, providing them with access to opportunities
and decision-making in the management of Fewa Lake, promotion and
encouragement of their participation in educational activities, as well as
fish biodiversity conservation and protection of the lake environment could
enhance their livelihood. The right of Jalari fishers to property (i.e., Fewa
Lake) should be noticed by local government.
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Abstract

Big investment projects will have a positive impact on the state’s
development index, but the development that is done by uprooting the
communities that have been settled for centuries does not ensure the
right to live with dignity given by the constitution. Development cannot
be denied in today’s era. But the future development should not take
away the food and livings of poor. Big investment projects that uproot
the communities which have been settled for centuries do not ensure
the right to live with dignity, based on the human rights provided by
the constitution. Many hydropower projects are depriving hundreds of
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villages of traditional fishers. Fisherwomen, girls and adolescents are at
risk of becoming victims of violence without a safe place to live. We urge
against ‘making the rich richer and the poor poorer’ using 21st century’s
modern laws and justice. Please involve those poor communities, as the
part of those bigger investment, as collaborators as citizens, along with
conserving the rights of aquatic animals.

Introduction

The state considers roads, bridges, electricity, urbanization, tunnels, view
towers, etc. as development. The social price we are paying for economic
activities and infrastructure construction for development is becoming
more and more expensive. The classes and communities whose livelihoods
are based on natural resources are being deprived of food, clothes and
shelter. The poor are losing their land, tradition, culture, language and even
their existence is in crisis. Our traditional knowledge, skills and professions
are disappearing fast. Here, in this essay my aim is to focus on justice for
poor communities who have depended on aquatic resources for their food,
shelter and livelihood since time immemorial.

Story of traditional fishers around Tamakoshi River

Until 35 years ago, the Tamakoshi River and the Majhi settlement of
Manthali had an intriguing affinity. Tamakoshi had abundant fish. Majhi
fishers cast nets every day. They used to catch only big fish and let the
small one go. Tamakoshi river water used to irrigate the fields of the fishers.
There was enough grain to eat. They used to earn part of their income from
boating. Majhi used to boat the passengers traveling across the Tamakoshi
River. Their income was enough to buy salt, bread meal and spices for
needful. Majhi women used to sell local beverages at the boat landing port.
They used to earn a small income apart from the household work. Women
used to make ‘Marcha’ (Marcha is a traditional amylolytic starter used to
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produce sweet-sour alcoholic drinks, commonly called ‘Jaada जाँड’ in the
Himalayan regions of India, Nepal, Bhutan, and Tibet (China) from the herbs
found around the riverbank and sell them. The Majhis used to perform
‘Ladi Puja’ every year to pay back the honour and respect to the river (nature)
in return to Tamakoshi.

In 1988 (2045 BS), when Ramechhap district headquarter was shifted
down to Manthali, there was a sudden upsurge of electric rod battery users
for fishing, who were probably those with an easy access to batteries often
used in cars, trucks and jeeps. The fishers who were saving the small fish
were finding it difficult to catch the fish by throwing their nets. Moreover,
trail bridges (suspension is for vehicle use, basically we can’t drive vehicles
by trail bridge झाेलुगें) were built over the rivers. The profession of boatmen
was taken away, and the increasing encroachment of the riverbanks by sand
miners and harvesters damaged the areas where the herbs needed to make
Marcha grew. Tamakoshi’s gravel and sand were taken out and concrete
houses were built. The road was built. The location near fishers’ huts were
gradually turned into towns. Their knowledge and professions had no
place in new towns. Some were making a living by growing vegetables.
According to Gore Majhi, an elder from Majhi community of Manthali,
young people have migrated abroad into Gulf countries for employment
(personal communication in November of 2022 with the elder Majhi-Gore
Majhi, who witnessed changing livelihood of Majhi’s). Fishers have lost
their right to both the boats and the fresh fish that are needed during ‘Ladi
Puja’. Recently, a proposal to build Sunkoshi-2 hydropower project with
the investment of Asian Development Bank has been brought forward. It
is estimated that 24 Majhi settlements, including 10 in Manthali and 14 in
Sindhuli will be submerged and displaced. The fishers I met in Manthali in
November 2020 were narrating this scenario to me and there was a certain
anger in them.

The river heritage of the fishers living on the banks of the seven tributaries
of Saptakoshi is shrinking due to development activities. Recently, in a
seminar on ‘Water, Forest and Land’ held in Kathmandu, Chinimaya Majhi,
the president of NepalMajhi Utthan Sangh, expressed her concern about the
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state’s oppression of the entire community. According to the 2021 census,
the total population of Majhi in the country is 111,000. In 1968, the Majhi
village of Kaping in Ramechhap was displaced by the 10.05 MW Sunkoshi
hydropower project built with the help of the Chinese government. The
fishers from there migrated to Jhapa in the east and Achham in the west.
It is estimated that 85% of fishing households in Ramechhap and Sindhuli
will be affected by the Sunkoshi Marine Diversion Project, currently under
construction. On the other hand, the Budhigandaki hydropower project
is certain to submerge three Majhi villages of Gorkha and Dhading. It
seems that the Majhi settlement will be fragmented, their language, religion,
culture will disappear, they will have to work as daily labourers and there
will be a long-term effect on those dependent on foreign employment.

Figure 1. This picture shows the symbolic impact of haphazard
development on Majhi community. Sketched by artist Krishna Gopal

Shrestha for Kantipur Daily in 2024. Republished with the permission of
the artist and Kantipur Daily.

Development projects for communities that depend on water, forest and
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land as natural resources, are vulnerable to disasters. The Danuwar
community, one of the main traditional fishing communities in Ailani land
(government land) in Dudhauli of Sindhuli is facing the same problem. This
settlement is located in the lap of Mahabharata and Chure, around the
Kamala River.

Earlier, wild bananas and mango fruits were plentiful in the forest. Now
elephants come to the settlement in search of food. Danuwar women used
to weave Dhakia and Mandro (bamboo basket and mattress). Now, the
income generation has ceased after they stopped getting the bamboo of the
sort that makes Choya (bamboo splits) in the forest.

The state has been ruling over natural resources, sometimes in the name
of protection and sometimes with the slogan of development and prosperity.
After the establishment and expansion of Parsa National Park four decades
ago, it has become difficult to survive for the tribal people of Bote, Majhi,
Chepang, and Danuwar of Manhari, Makwanpur. Before it was declared
as a wildlife sanctuary or park, it was a place of livelihood for the local
community. It was the main source of grass, wood, and apples for the locals
who were engaged in agriculture. As the protected area was declared from
the point of view of wildlife conservation and natural beauty, local people
were barred from entering.

The current National Parks and Wildlife Protection Act mentions that the
residents of the central region will be allowed to pick wild vegetables and
tubers and fish, which have been traditionally collected without adversely
affecting the park. However, it is mentioned in the document of FIAN Nepal
(FIAN, 2023), an advocacy organization for food rights, that if they are found
out collecting, the park administration and the army will arrest, torture and
abuse them, and they will have to pay a fine of NPR 500 to 10,000 at a time.
About 1,000 families of Manhari have been suffering from this behavior by
the park administration. Not only here – wildlife reservations and national
parks throughout the country have been imposing the same rule on local
residents.

The constitution states that sustainable social and economic development
strategies and programs should be formulated and implemented in a
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coordinated manner under the development policy, and the benefits of
development should be distributed in such a way that the common people
get them fairly, giving priority to the poor citizens. Every person has the
right to live with dignity, all citizens are equal under the law, have the right
to language and culture, and have the right to choose employment. But
the state is imposing destructive development on the poor, disadvantaged,
marginalized and minority communities. If we talk about fishers, they are
constantly protesting against the hydroelectric project that will displace
them from aboriginal land. If the provision that all Nepali can live with
dignity is to be implemented as stated in the constitution, then the fishers
would not have to protest against the state. The locals of Manthali, Dudhauli
and Manhari have one common problem: their livelihood and living space
has been taken away in the name of development and conservation. It is
starting to become difficult to avoid thunder. Women, girls and adolescents
are at risk of becoming victims of violence without a safe place to live.

Constitutions and Acts/Laws are made with the aim of fulfilling interna-
tional commitments. The praise that Nepal receives in the international
community does not cover the rights of every citizen. Development projects
that ignore the poor, the disadvantaged, and the marginalized force the
affected to leave their livelihoods. They are gradually pushed towards
poverty. In the name of development and prosperity, ignoring the social
dimension is violating the right to food, which is directly related to the daily
life of citizens. The right to live with equality and dignity has been taken
away.

Development cannot be denied in today’s era. But the future development
should not take away the food, living, shelter and languages and culture
altogether. Big investment projects will have a positive impact on the devel-
opment index of the state, but such an act of uprooting the communities that
have been settled for centuries does not ensure the right to live with dignity
provided by the constitution. We urge against ‘making the rich richer and
the poor poorer’ using 21st century’s modern laws and justice, please!

According to the latest ‘Global Climate Risk Index 2021’ report released
by the German organization ‘German Watch’, which works in the environ-
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mental sector, Nepal ranks 10th in the world for the risk of climate change
(Germanwatch, 2021). Scientists and experts have been warning that the
marginalized, minorities, Dalits, tribes, and endangered communities will
have a very weak ability to face the climate crisis, which will have a double-
triple impact on them. The recently published 4th Nepal Living Standards
Survey has shown that 5,960,000 people (20.27%) of the total population
of Nepal are below the poverty line (National Statistics Office, 2024). The
government needs to act from the perspective of climate justice so that the
affected Majhi villages and Danuwar villages can benefit along with the
prosperous citizen and nation.
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Abstract

Small-scale fisheries or so-called capture fisheries, as well as the initials
forms of aquaculture have been present since the dawn civilization
in Nepal. In 2015 the United Nations (UN) have promulgated the
Voluntary Guidelines for Small-Scale Fisheries (SSF Guidelines) for
food security, poverty eradication and livelihood in order to promote
small-scale fisheries worldwide. However, in Nepal, small-scale fisheries
need to be promoted further to incorporate millions of deprived small-
scale fishers by adopting the SSF Guidelines. There are immense positive
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outcomes foreseen by adopting the small-scale fisheries in the national
economy of Nepal. Therefore, this essay attempts to elucidate how the
promotion of small-scale fisheries could be a catalyzing tool for social
and economic empowerment for a country like Nepal that has a huge
human capital stemming from small-scale fisheries. It is anticipated
that the federal as well as the provincial governments will take further
actions to adopt the SSF Guidelines for food security, poverty reduction
and human rights.

Introduction

Nepal should be much better known for one of the vital aspects of its
economy and ecosystem, namely its small-scale fisheries and fishing
communities. Nepal is endowed with a network of about 6,000 rivers (KC
& Phuyal, 2023), lakes, and ponds, comprising about 7.06% of the total areas
of the country. The remaining 92.94% of the land has no coastline (Wiki,
2025). The country ranks 43rd in the world in terms of the total amount of
renewable water resources (Dahal, 2022). Nepal, nearly 77 times smaller
than the USA, has 210 cubic kilometers of renewable water resources while
the US has 8,233 cubic kilometers (Dahal, 2022). In general, water from high
Himalaya,Mahabharata, Siwalik and Chure ranges, when it reached the terai
southern plains, become highly fertile for the growth and reproduction of
fish. This might be one of the reasons that the fish diversity and production
is much higher in terai than in hills. High productive waters in terai support
and help small-scale fisheries thrive, even in a landlocked headwaters in
Nepal. This could be the reason why fish holds a significant economic,
cultural and religious importance, intertwined with the beliefs and practices
in Nepalese society (Gurung, 2012).

Small-scale fisheries in Nepal represent more than just a source of fish;
they are an integral tool for poverty reduction, food security, income
generation, human rights, job opportunities, and ecosystem services as is
the case in the rest of the world (Gurung, 2016; Cook et al., 2019; FAO 2021).

106



SMALL-SCALE FISHERIES: CATALYSTS FOR POVERTY REDUCTION, FOOD...

This essay aims to highlight the multifaceted importance and value of small-
scale fisheries, particularly in their contributions to uplifting communities,
sustaining ecosystems, livelihoods and preserving aquatic ecosystems by
ensuring equitable access to resources.

Small-scale fisheries products are not only an important source of nutri-
tion and food to those marginalized ethnic groups; they are unquestionably
the most acceptable food source to all Nepalese, regardless of age, gender,
religion, ethnicity and race (Gurung 2016, Nakamura et al., 2021). Because
Nepal is rich in aquatic resources, nearly 10.8% of the total population is
dependent on the captured fisheries in wetlands (IUCN, 2004). Captured
fishery contributes approximately 0.45 of GDP, with women representing
more than 50% of those involved in the sector, most of whom belong
to highly marginalized and disadvantaged communities (Gurung & Bista,
2003).

Small-scale fisheries in Nepal contribute to food security, poverty reduc-
tion, income generation, human rights, job opportunities, and ecosystem
services (Gurung & Bhattarai, 2024; Gurung et al., Chapter 1; Bryce,
Chapter 4). This essay attempts to elucidate multifaceted importance
and value of small-scale fisheries, particularly in their contributions to
uplifting communities, sustaining ecosystems, and ensuring equitable
access to resources. It should be noted that Nepalese small-scale artisanal
fisheries are conducted by various ethnic communities who have different
languages, culture and traditions. Small-scale fisheries play a pivotal role in
Nepal’s socio-economic fabric, contributing significantly to food security,
livelihoods, cultural heritage, and ecosystem health. Thus, the importance of
small-scale fisheries cannot be ignored. We highlight here how small-scale
fisheries are a catalyst for poverty reduction, food and nutrition security,
as well as how they sustain livelihoods, safeguard cultural and traditional
identity, contribute to sustainability and ecosystem resilience, provide self-
employment opportunities, and contribute to economy. They are also
embedded in the issues of human rights and social justice.
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Catalyst for poverty reduction and income generation

Small-scale fisheries serve as lifelines for millions of people living close
to aquatic environments, especially in the developing countries. Fishers,
fish vendors, processors, and other actors along the value chain rely
on fishing for their livelihoods. By providing steady employment and
income opportunities, small-scale fisheries help alleviate poverty and reduce
economic disparities within communities (FAO, 2023). Thus, the promotion
of small-scale fisheries might be a catalyzing tool to poverty reduction. The
rivers and wetlands could function as an ATM machine for poverty laden
men and women in small-scale fisheries.

Catalyst for food and nutritional security

Small-scale fisheries provide a vital source of protein and essential nutrients
for millions of Nepalese, particularly marginalized ethnic communities
residing in rural areas. Small-scale fisheries contribute significantly to food
security by providing affordable and accessible protein sources, thereby
improving nutrition and overall health outcomes, especially for vulnerable
groups such as children and pregnant women (Béné et al., 2006; Gurung
2016). Fish is rich in micro-nutrients, omega-3 fatty acids and high-quality
protein, essential for optimal human health and development. Small-
scale fisheries contribute to addressing malnutrition and micronutrient
deficiencies, as fish is a vital source of protein and essential nutrients
(Gurung, 2016).

Sustaining livelihoods

Small-scale fisheries support the livelihoods of fisherfolks and their families
worldwide, providing income, employment opportunities, and economic
stability. More than 50% of women are involved in the sector, highlighting
its importance in empowering women and promoting gender equality
(Gurung, 2007; Gurung, 2022). In general, in the traditional fishing
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communities where fishers are employed full time, the fishers can generate
sufficient income to support their livelihood, allowing them to send
their children to schools and meet other needs. Therefore, promoting
small-scale fisheries means an investment in maintaining self-employment
opportunities of a substantial fractions of the population.

Safeguarding cultural and traditional identity

Fishing and fish have deep cultural and traditional significance in Nepal
(Paudyal, 2019; Vedyuga, 2024) that are woven into the fabric of daily life,
rituals, and social customs. Small-scale fisheries help preserve Indigenous
knowledge, traditional fishing techniques, and cultural heritage, strength-
ening community identity and resilience (Nakamura et al. 2021; Bryce,
Chapter 4). Small-scale fisheries encompass fishing techniques, knowledge
of aquatic ecosystems in relation to terrestrial, and community-based
management systems, which are crucial for the sustainability and cultural
preservation of various fishing dependent communities with different
cultural values and identifications. Thus, safeguarding these traditions
becomes very important for maintaining livelihoods, food security, and
cultural identity.

Ecosystem health, services and sustainability

Healthy aquatic ecosystems are essential for the well-being of both people
and nature. Small-scale fisheries promote sustainable resourcemanagement
practices, biodiversity conservation, and ecosystem resilience, contributing
to the overall health and integrity of freshwater habitats and aquatic
biodiversity (FAO, 2023; Morgan et al., 2023). Small-scale fisheries
often prioritize sustainable fishing practices that minimize environmental
impacts, since healthy fisheries depend on healthy ecosystems. Thus, a joint
effort with small-scale fisheries could help promote responsible harvesting,
habitat conservation, and ecosystem restoration. Small-scale fisheries
contribute to the resilience of aquatic ecosystems, thereby safeguarding
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biodiversity and ensuring the long-term viability of fish stocks (Charles et
al., 2024).

Self-employment opportunities

Small-scale fisheries offer a diverse range of employment opportunities,
not only directly related to fishing, such as harvesting and processing
of fish, but also in supporting industries like boat construction, water
recreation, river biodiversity guarding, and fish market operations and
many more. Small-scale fisheries often involve family-based or community-
based enterprises, creating employment opportunities for a wide range
of individuals, including women and youth who may be involved in tasks
such as processing, marketing, and selling fish products. Thus, small-scale
fisheries stimulate local economies and foster livelihood diversification
(Béné, 2006; Gurung 2022; Charles et al., 2024). Small-scale fisheries are
mostly comprised of Indigenous people who are often struggling to secure
tenure rights, mostly due to their own internal dynamics ( Jentoft et al.,
2019) as well as because deprivation and social marginalization (Gurung
et al. 2019; 2020). This promotes economic self-reliance and reduces
dependency on external sources of income. It is likely that the policy
makers hardly recognize the importance of small-scale fisheries in relation
to self-employment opportunities of millions of ethnic fishing communities
and contribution in maintaining the social harmony. If they were aware
then probably the Indigenous fishing communities would never have been
abandoned with thousands of fishing villages converted into the wild-life
sanctuaries without their roles in conservation management.

Contribution to the economy

Despite of poor investment and lack of policy attention, small-scale fisheries
have made a significant contribution to Nepal’s economy, accounting for
approximately 0.45% of Agriculture Gross Domestic Production (AGDP).
At the same time, the government has hardly invested any funds to promote
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small-scale fisheries, except in the rare case of some ranching program of
releasing fry into the rivers and lakes. There are several countries where
fisheries directly contribute into national GDP (Béné, 2006: Gurung, 2022).
In this regard, Nepal could have been one of the countries, having substantial
contribution from small-scale fisheries – if an adequate consideration
has been given in management taking the advantages of ample human
resources engaged in small-scale fisheries that amounts to 10.8% of the
total population, (IUCN, 2004). Management of these resources have
potential to generate revenue not only through protecting fish but with
mobilizing the longstanding fishing communities, something which was
probably not thought before in our main policy related to safeguarding fish
biodiversity. There is ample opportunity of generating income, fostering
rural development, and reducing poverty through proper small-scale
fisheries governance.

Comparative cost benefits

Compared to other sectors such as forestry and hydro power, investment
in small-scale fisheries offers cost-effective solutions for poverty allevi-
ation, food security, and environmental sustainability. The low input
requirements, high returns on investment, and multiple co-benefits make
small-scale fisheries an attractive option for inclusive and sustainable
development.

Human rights and social justice

Access to fisheries resources is often intertwined with broader issues of
human rights and social justice (FAO, 2021; Chuenpagdee, 2022). Small-
scale fishers, particularly in developing countries, rely on access to fishing
grounds and fair treatment to sustain their livelihoods but the rights of
Indigenous people are ignored and not respected. According to the Danish
Institute for Human Rights “Indigenous Peoples have a deep connection with
aquatic ecosystems and resources. For fishing-dependent indigenous communities,
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fishing is not just an occupation and fish is not just a commodity. Fisheries
are the basis for – and an integral element of – their cultures, spiritual beliefs,
traditional knowledge and food systems”. However, the distinct rights of
Indigenous Peoples in the context of fisheries are generally not well
understood or recognized. Protecting the rights of small-scale fishers
ensures equitable access to resources and promotes social justice within
coastal and inland communities ( Jentoft et al., 2019; Gurung & Bhattarai,
2024). The Indigenous people’s fishing rights in Nepal’s constitutions
has also been protected through Indigenous people’s rights. According
to Jentoft et al. (2019) “Indigenous people often find their natural resources,
cultures, and communities under pressure. In many instances, they are victims of
systemic discrimination and human rights abuse. Indigenous people who draw
their livelihood from small-scale fishing are no exception to this rule”. Nepal is
not the exceptions here, especially the traditional fishers who have been
heavily exploited ( Jana, 2007; Gurung and Sah 2016; Gurung & Bhattarai,
2024; Bryce, Chapter 4). In Nepal, capture fishing is a custom. This fact has
been well mentioned in a book written by Smith et al. (1996). Thus, it is
recommended that there should be policies developed that are based on the
customary rights as have been mentioned by Feiring (2023) and Gurung
and Bhattarai (2024).

Conclusion

Small-scale fisheries represent a cornerstone of sustainable development in
Nepal, offering a multitude of opportunities for economic empowerment,
food security, biodiversity conservation, and preservation of traditional
knowledge. By recognizing and capitalizing on these potentialities, Nepal
can unlock the full potential of its small-scale fisheries, paving the way for
a more prosperous and harmonious society. Small-scale fisheries are not
just about catching fish; they are about sustaining livelihoods, nourishing
communities, upholding human rights, and conserving ecosystems. Rec-
ognizing the importance and value of small-scale fisheries is essential for
fostering inclusive development, achieving food security, and promoting
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sustainable management of aquatic resources.
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Small-scale or artisanal fisheries were highlighted during the International
Year of Artisanal Fisheries and Aquaculture 2022 as small in scale, but
big in value (FAO, 2023). Although there is no exact definition, small-
scale fisheries encompass family or community groups managing small
operations with relatively low inputs and outputs (FAO, 2023). Globally,
nearly half a billion people depend in part on small-scale fisheries and about
40% of fishers are women (FAO, 2023). Small-scale fisheries contribute to
food security, livelihoods, equitable development, and sustainable resource
use (FAO, 2015). Inland fisheries are especially important in this regard
because most of the fish caught are for direct human consumption at the
local level (FAO, 2015). However, small-scale fisheries currently face many
threats as environmental, economic, political, and social factors impede
fishers’ ability to sustain their livelihoods all across the globe (FAO, 2015).
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Nepal is a small, landlocked country with abundant water resources
supporting small-scale fisheries. Fish is an inexpensive and nutritious
protein source in Nepal, however, fish consumption in Nepal is about six
times lower than the world average (Shrestha et al., 2022). The current total
national fish production is 104,623 metric tonnes of which 80% is from
aquaculture and 20% is from small-scale capture fisheries (CFPCC, 2023).
Aquaculture is one of the fastest growing sub-sectors in the country and
mostly consists of pond culture in the plains region (CFPCC, 2023). While
aquaculture accounts formost of the country’s production, nearly four times
as many people are involved in capture fisheries compared to aquaculture
(Dhakal et al., 2022). Small-scale fishing in Nepal is done predominantly in
rural areas by ethnic groups with a tradition of fishing, and 60% of fishers
are women (Shrestha et al., 2022). Understanding and supporting small-
scale fisheries can help to sustainably use Nepal’s water resources to support
food security, livelihoods, and social equality.

Begnas Lake, located in the Pokhara valley, is the third largest lake in
Nepal and supports a strong small-scale fishing community. Small-scale
fishing communities exist all across the country, and each is unique. A few
studies have described the Begnas Lake fishing community. In 2011, an
NGO performed a case study which included fishers as a primary group
to utilize the lake. They identified about 45 families, locally called Jalharis,
whose livelihoods depend entirely on fishing in the lake and 15 families who
practice cage culture ( JVS, 2011). A community group regulated production,
management, and sale of fish and most families’ monthly income amounted
to an average of 5,000 rupees, with a peak income in the winter ( JVS,
2011). In 2017, the Nepal Agriculture Research Council Fisheries Research
Station, Begnas Lake, performed a similar study by collecting data from
the collection center and interviewing fishing people. They reported that
illegal fishing methods, siltation, habitat loss, and pollution were negatively
affecting small-scale fisheries in the Pokhara valley, but did not study Begnas
Lake per se (Husen et al., 2019). This study aimed to provide an up-to-date
understanding of small-scale fisheries in Begnas Lake.

Data collected in February of 2024 provides insight into the status of
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small-scale fisheries in Begnas Lake. The fishing tradition goes back many
generations, which has led to a strong community. There are about 55
families engaged in small-scale fishing and about 30% of fishers are women.
Locally, these people are called Jalharis and they sell their daily catch at the
community group collection center. The community group does activities
to care for the lake health and stocks fish seed twice a year. Overall, the
total harvest is decreasing by a small amount each year despite the number
of fishers increasing. Based on semi-structured key informant interviews,
fishers also perceive their individual harvest decreasing by a small amount
each year. Fishers catch an average 400-500 kg per year with a peak in the
winter months. Tilapia is the most caught fish followed by various carp
(Bighead, Silver), then local species (Rohu, Naini, Baam, Singhi) and small
fish. They use gill nets of various sizes depending on the season and fish
species. After initially purchasing a wood plank boat, nets are the biggest
expense for fishers and most nets only last about six months. For these
Begnas Lake fishers, small-scale fisheries support their livelihood but side
jobs are often also required to supplement income. Many fishers wish there
was more government support for them and for the Begnas Lake fishery.
More government or international assistance and research is needed to
ensure the small-scale fishery can continue to help support livelihoods, food
security, social equality, and sustainable resource use for local people at
Begnas Lake.
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Nepal is a small country with a total area of 1.47,181 km2. Topographically,
it is divided into three regions: the Himalayan region in the north, which
covers 15% of total area; the mountain region of Mahabharat range and
Churia hills in the middle that occupies 68% of total land; and the Tarai
region in the south, which covers 17% of Nepal. Due to steep and gentle
sloped landscape, it is estimated that more than 6,000 rivers and rivulets and
tributaries flow from north to south of Nepal. The area covered by rivers
spans over 818,500 ha, approximately 5% of total area of Nepal (Bhandari,
1992). The total length of the rivers is 45,000 km. There are 33 rivers
whose discharge areas exceeds 1,000 km2. The annual average discharge of
Nepalese river is about 7,124 m3/s.
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Figure 1. Khimti Khola, a tributary of Tamakoshi River, 2008. Photo by
Rakesh Kumar Yadav

The Tamakoshi River is one of the important tributaries of Sapta Koshi
system in Nepalese Himalayas. The Tamakoshi River originates in Rongshar
Chu and Lapchi Gang rivers, close to the Nepal and Tibet border. The
Tamakoshi River flows in southern direction through Bagmati Pradesh. It
predominantly flows in Dolakha district and in Ramechhap district before
entering the Sunkoshi River at Tribeni Ghat, close to Khurkot Bazar. Khimti
Khola is the biggest tributary of Tamakoshi river that originates from
Jatta Pokhari, Panch Pokhari, Dudh Pokhari, Bhut Pokhari and Sikhari
Khola in the northern part of the Dolakha district. Length of the Khola
is approximately 35 km from the origin to the confluence of Tamakoshi
with great variation in the climatic conditions from north to south. Khimti
khola is a good habitat for Asla (Schizothorax spp, and Schizothoraichthys spp),
Katle (Acrossocheilus hexagonolepis) and Rajbam (Anguilla bengalensis) etc. Due
to the steep gradient of the Khola, fish species have different adaptations,
feeding habits and special organs developed to attach themselves to the rock
in order to survive in the fast current. A total of 18 species of cold-water fish
are recorded in Nepal. Out of these, only 13 species were recorded during
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commissioning of the Khimti I hydropower Project 23 years ago. However,
due to dam construction and increasing overfishing by local fishers, the fish
populations are decreasing and some species have been extinct.

Figure 2. Ghorlang fishing in Tamakoshi River close to Manthali Bazar, July
2008. Photo by R. K. Yadav

In Nepal, there are three major river systems flowing through the country.
Sapta Koshi river system is the biggest system, which flow in the eastern
part of Nepal; Tamakoshi River is an important tributary of Sapta Koshi
river system. The two others are the Gandaki and Karnali River systems in
the middle and western part of Nepal, respectively. The three river systems
drain into the Ganges system in India. As much as 71% of the dry season
flow in the Ganges comes from Nepal (Abbas, 1982). Koshi is the largest
river in Nepal and the largest tributary of the Ganges (Rajbanshi, 2002).
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Figure 3. Unconventional fishing activities. a) Electrofishing downstream
of Manthali Bazar close to Kunauri village, April 2008; b) Catch from

poisoning river parts, Khimti Khola at Gobanta, January 2006. Photos by R.
K. Yadav

Important fish species recorded from Tamakoshi River
in 2008 during a monsoon season
Regarding the species occurrence in downstream from tailrace of Tamakoshi
river, fishers reported the following 30 species of fish: Buche Asala
(Schizothorax richardsonii) Sun Asala (Schizothorax plagiostomus), Chuche
Asala (Schizothorax progastus), Katle (Neolissochilus hexagonolepis), Kabre
(Pseudecheneis sulcatus), Buduna (Garra annandalei), Halunde (Glyptothorax
trilineatus), Labre (Glyptothorax pectinopterus), Sahar (Tor putitora), Nakato
(Garra gotyla gotyla), Telkabre (Glyptosternum blythi), Titae (Psilorhynchus
pseudecheneis), Sime (Schistura multififaciatus), Masane (Schistura beavani
), Falame Sahar (Tor tor), Goonch (Bagarius bagarius), Raja Bam or Bam
(Anguilla bengalensis), Gurdi (Labeo dero), Chele (Barrilius barila), Baghi
(Botia almorhae), Lohari (Crossocheilus latius latius), Bhayatal (Pseudolaguvia
kapuri), Jalkapoor (Clupisoma Montana), Pothi (Puntius spp.),Fageta (Barilius
bendelesis), Pokhari (Chagunius chagunio), Hile (Channa striatus), Hile (Channa
punctatus), Thed (Labeo angra), Gheura (Nemacheilus corica) and Kapuri
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(Pseudolaguvia  kapuri).

Table 1. Major fish species reported from Khimti River area
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Fishing methods and communities

The local fishers mostly use hook and line, long line, Khumglo, Lahare passo,
cast net, single stick deep net, Ghorlang, Chutta and electrofishing by DC
battery (12 Volt).

Based on interviews with the local fishers, there are no professional (full-
time) fishers reported along the Tamakoshi River. However, more than
60% of the Majhi people live in the downstream of Khimti confluence
with Tamakoshi River. Approximately 579 Majhi households, residing
from the downstream of the Khimti confluence to the Tamakoshi-Sunkoshi
confluence, depend on fishing; however, not a single individual identified
themselves as a professional fisher. During the field study, we observed that
most of the school children were involved in fishing using Lahare passo and
Chutta. Youngsters are also involved in electrofishing. The electrofishing
methodwas developed from 2008, andmany people are using themethods as
a way to catch more fish quickly and easily. Some of the fishers downstream
of the Tamakoshi valley are also fishing with hook and line, Tango, and
gill nets. Fishing by gill nets is common and is often used downstream of
Manthali Bajar.

Fishing by Chutta was reported to be practiced mainly from June to
October during fish migration time, while fishing by Lahare passo was
reported to be practiced mainly from October through May. The fishers
say that October is the best month for fishing by Lahare passo, possible
because this is the main month for downstream migration. Most of the
fishers prefer to fish during October due to more fish being found in the
river, unlike during the winter season when the water is cold and the fish is
less active. The cast is largely used during the monsoon season from June
to September due to higher levels of water. Some fishers also fish using the
Ghorlang method during monsoon season when the floods start ( June to
September) with June being the best month due to muddy waters.

The fishers who are living on both banks of Tamakoshi River mostly
prefer to fish in the tributaries or confluences, rather than the Tamakoshi
itself for the ease of fishing. Areas available for fishing are not limited, thus
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fishers use whatever habitats they deem best.
Fishing is mainly carried out by people living in the communities in the

immediate vicinity of the Tamakoshi valley. Ethnic community like the
Majhi, Tamang, Newar, Magar, Bhujel, Kami, Damai and Sunuwar were
observed and said to be engaged more in fishing activities compared to the
Bhramins and other ethnic groups who are more tied up with agriculture.
An accurate estimation of the fishing population in the Tamakoshi area is
difficult to obtain, mainly because people who were found fishing did not
claim to be fishers.

Fishing by Lahare passo was the most common method for local people.
Normally the fishers set out the Lahare passo in the evening to be taken out
early the next morning. There are frequent reports of local fishers applying
electrofishing method in Tamakosi River, downstream of Khimti khola
and Tamakoshi-Sunkoshi confluence. However, there was no information
regarding electrofishing in tributaries, due to lack of water and fish habitats.
Blasting was not reported from downstream of tailrace to Tamakoshi-
Sunkoshi confluence. According to the fishers, there are 30 species of fish
found in the Tamakoshi river, but Butche Asala (Schizothorax richardsonii) is
the dominant fish species while Goonch (Bagarius bagarius) was caught the
least.

There was little information provided on migration by the fishers who
were interviewed. Most of the fishers said that they had no detailed
knowledge about fish migration whereas some experienced fishers were
more knowledgeable. The latter group explained that the upstream
migration started with the ‘floods’ (monsoon season) beginning from June
and spanned over the migratory periods. Downstream migration was
said to start after spawning and when the temperature begins to decrease
from October onwards. Some experienced fishers said that the upstream
migration started in the 3rd week of January (Sripanchami festival) and
the downstream migration started in the last week of July (Nagpanchami
festival). In Nepal, it is generally considered that the Nagpanchami festival
marks the starts of the winter season and the Sripanchmi festival marks the
end of the winter season. There was, however, little knowledge about the
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size, number, time and distance of fish migration in the Tamakoshi River.
According to the fishers, the size of fish in the Tamakoshi River has been
declining over the last few years due to overfishing by Lahare passo and
electrofishing methods.

The average best catch (per day) of the experienced fishers is roughly
estimated to be between 4-5 kg while the worst catch is around 200 grams
or even none at times. The average price of the fish is NPR 1,000 while the
lowest price per kilogram in rural areas is NPR 800. Generally, fishers sold
the fish in the local market and rural settlements while occasionally some
fishers go to Manthali Bajar to gain better price. Fishers from Tamakoshi
mostly prefer to sell raw fish. Occasionally, they smoke the fish using coal
and firewood and send it to their relatives in Kathmandu.

Hydropower is considered as the most advantageous source of renewable,
environmentally friendly energy. However, there are many disadvantages
of hydroelectric projects as the construction of dams causes fragmentation
of river into three sections. This can prevent the waterflow in the upstream
section, creating impoundment, with the resultant reservoir causing com-
plex impacts affecting human, vegetation, wildlife, aquatic resources and
physico-chemical components of the environment. Eventually, the natural
lotic aquatic environment will be converted to lentic environment, which
affects temperature, flow, substrate, aquatic vegetation, dissolved substances
and biotic interactions responsible for the composition of aquatic resources
are influenced to create a new environment.

The middle part is low flow zone or environmental flow zone, and in this
part only 10% water is released from dams. The lower volume of water
can increase water temperature and decrease oxygen saturation, creating
negative impact on aquatic life, their migration and spawning. It can also
increase fishing as well as other human anthropogenic activities in the
environmental flow zone of the hydropower regulated river. The lower part
of the river, known as fluctuation zone, is part of the downstream of tailrace
confluence. This part is one of the most difficult zones for aquatic life
because the flow is completely dependent upon power generation. During
the full power generation aquatic life cannot remain and survive in this
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zone and face the flow, while during the low power generation the volume
of water is not sufficient for feeding, migrating and spawning. Thus, dams
can degrade the riverine environment and subsequently stop or delay fish
migration. They also contribute to decline and even the extinction of
species that depend on longitudinal movements along the stream continuum
(Larinier, 2001), which can negatively impact river ecology. Moreover, the
release of high volume of water after energy production can lead to the
habitat loss and can change the water quality and temperature, and increase
predation pressure, resulting in a challenging environment for aquatic life,
especially for fish and macroinvertebrates.

Khimti 1 Hydropower Project (60 MW) is the 1st hydropower project
that was made by private sector in Nepal. The EIA study was also started
from Khimti Hydro Electric Power (HEP),which was made by Himal Power
Company Limited, a Norwegian company and Upper Tamakoshi HEP (456
MW) made by Nepali Company financial supported by Citizen Investment
Trust and some Banks and local Nepalese people. The Upper Tamakoshi
HEP started power production from the 4th Bhadra 2078. The Upper
Tamakoshi HEP is the biggest HEP in Nepal in the operation phase. The
dam of Upper Tamakoshi HEP is constructed at Lamabagar area and just
downstream of dam there is a big waterfall, which prevents fish migration.
Therefore, there is no possibility for fish to migrate through the water fall
area and it is also not possible for them to migrate upstream of the dam. In
this study, only one species of Schizothorax species, which is a local fish,
was reported in this river. However, in the case of Khimti HEP, special fish
passes were constructed to facilitate fish migration so to prevent fishes from
being extinct but the fish population are in decreasing condition.

There are around 15 Majhi households in the dewater zone of Khimti 1
HEP at Khimti Besi, and around 250 Majhi households in Manthali Bazar,
Kunauri and Hatitar at the left bank of Tamakoshi River. During the study,
they Majhi people said that their livelihoods totally depend on fishing
in Khimti as well as in Tamakoshi River throughout the year. However,
these days the Majhi communities have diverted their occupation from
fishing to labour work such as housing construction at Manthali bazar with
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most of the Majhi people migrating to Kathmandu and Arab countries to
earn their living. During the discussions with them, they said that due to
increasing dam construction for hydropower production and because of the
overfishing caused by the modern fishing technology, indigenous species
of fish population are dramatically decreasing and some species are close
to extinct. Therefore, Majhi people are diverting their main occupation.
Some Majhi people said that in the last 20 years our county has changed; the
new law mostly benefits the dominant communities because of their strong
representation in parliament. At the same time, due to their backwardness,
the Majhi community are hidden and have no one to argue for their rights
at the parliament. Some Majhi people also mentioned that they heard of
funds being sent by the central Government of Nepal but that funds could
not reach them because the corruption at the local level.
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Abstract

There has been limited research on small-scale fisheries, fishing gears,
and fishing methods employed around the Koshi Barrage area. The
primary objective of this study was to gather information on the types
of fishing gears and methods used by small-scale fishing communities
in Koshi Rural Municipality, located near the Koshi Barrage (98 masl)
along the Saptkoshi River in Koshi Pradesh. The data was collected
through individual interviews, surveys, and focus group discussions
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with members of the small-scale fishing communities. The findings
indicate that, among all seven provinces of Nepal, small-scale fisheries
and water-based livelihoods around the Koshi Barrage are particularly
rewarding. Approximately 600 small-scale fishing communities are
situated in the vicinity of the Koshi Barrage, including the neighbouring
municipalities of Dewangunj and Barju Rural Municipality. The
primary means of livelihood for these communities include traditional
fishing, marketing of fish from pond culture systems, fish trading, and
boating. Additionally, some fishers are involved in agricultural activities,
such as vegetable farming on leased land, while others work in manual
labour jobs in various regions of Nepal and India. The major types
of fishing gear used in the area are cast nets, lift nets, gill nets, and
basket-type fishing gear. These methods and tools are fundamental
to the livelihoods of the small-scale fishing communities in the Koshi
Barrage region.

Introduction

Fishing is a prominent economic activity for communities residing along the
banks of major rivers, and the Koshi River, also known as Saptakoshi, stands
as the largest river in Nepal. For many, fishing in the Koshi basin remains a
primary source of livelihood. These communities are not only reliant on
fishing but also share a deep emotional connection to the river, preferring
to stay close to the Koshi basin. A barrage, a structure built across a river to
regulate water flow, plays a key role in the region. It includes sluices or gates
that control the direction and rate of flow, which can also serve purposes
such as facilitating vehicular, pedestrian, and other forms of traffic. The
area surrounding the barrage is significant for capture fisheries, providing
livelihoods for hundreds of families who fish in the nearby floodplains of
the Koshi River. Despite the importance of the region, there have been
limited studies on the fish and fisheries of the Koshi province (Yadav, 2002;
Gurung & Sah, 2016). Although policy frameworks for food security and
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livelihood development for small-scale fishers have been established (FAO,
2022), there remains a lack of practical implementation in Nepal regarding
the ‘Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries
in the Context of Food Security and Poverty Eradication’ (SSF Guidelines).
Given this context, there exists a significant opportunity for both federal and
provincial governments to initiate measures aligned with these guidelines
to address the food security and livelihood needs of small-scale fishing
communities in Nepal. In light of the above, there is a pressing need for
more comprehensive information on the fish and fisheries of the Koshi
barrage area to inform future planning and policies. The current study seeks
to explore the livelihoods, fishing methods, and fishing gears employed by
the various fishing communities in the Koshi barrage area, with the goal
of contributing valuable data for future fishery-related initiatives in the
region.

Study area and small-scale fishing communities

The Koshi barrage connects the Saptari and Sunsari districts, which are sepa-
rated by the Saptkoshi River (hereafter referred to as the ‘Koshi’). Spanning a
length of approximately 1,150 meters, the barrage is equipped with 56 gates
and was constructed between 1958 and 1962. Positioned near the Indian
border, the Koshi River is a trans-boundary watercourse that flows through
both Bihar, India, and Nepal. The river is fed by seven tributaries. Fishing is
a significant economic activity in the area, and the Koshi barrage has become
a notable social destination for fishers, tourists, birdwatchers, and residents.
The Koshi barrage was commissioned following an agreement between the
Government of Nepal and the Government of India on April 25, 1954. The
primary objective of the barrage was to irrigate agricultural lands and to
regulate and control the water flow to mitigate the devastating impacts of
monsoon floods in the region, which affect both Nepal’s floodplains and
Bihar, India. The Koshi Tappu Wildlife Reserve, a protected area located
in the Terai region of eastern Nepal, spans 176 km² and covers parts of
the Sunsari, Saptari, and Udayapur Districts. The reserve is characterized
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by extensive reed beds and freshwater marshes within the Koshi River
floodplain, with elevations ranging from 75 to 81 meters. Established in
1976, the Koshi Tappu Wildlife Reserve was designated as a Ramsar site in
December 1987, highlighting its ecological significance and its role in the
preservation of biodiversity.

Figure 1. Koshi dam, view from Nepal side. Prakashpur area, Sunsari, 2024.
Photos by Nelson Pokhrel
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Figure 2. Koshi Barrage, view from India, 2024. Photo by N. Pokhrel

Figure 3. Fishing in Saptari side of Koshi Barrage, 2024. Photos by N.
Pokhrel
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Community in the study area

The study area encompasses the riverine floodplains, including Koshi Katan,
a location that gained local prominence following the devastating Koshi
flood of 2008, as well as the swamps and marshes surrounding the Koshi
barrage in Sunsari. First-hand information was gathered to describe the
current fishing methods employed in this region. The field-based data
reveals that members of the fishing community actively engage in fishing
activities, and following theKoshi flood, members of theMuslim community
also began participating in fishing. The habitat in this area, which supports
endangered species of fish, reptiles, avifauna, and plants, also serves as
the buffer zone for the Koshi Tappu Wildlife Reserve. This area is of
significant importance in terms of food security and income generation
for the disadvantaged communities. The study includes not only the buffer
zone of the Koshi Tappu Wildlife Reserve but also the neighbouring rural
municipalities of Devanjung and Barju in Sunsari, home to more than 400
fishing families, as well as the Koshi rural municipality, which has over 600
fishing families. In Barju municipality, approximately 15-20 members of
the Malaha community regularly fish in the Chanda Mohana River. They
prefer to fish on Wednesdays and Saturdays when the local market, known
as Hatiya, is open. On most days, they catch fish in the brooks and ditches,
primarily for household consumption. In addition to fishing, they engage in
small-scale agricultural activities, such as maize farming, paddy cultivation,
and goat rearing. Some members also work as labourers on construction
sites in Biratnagar, the capital of Koshi Province. Women in the Koshi
barrage area are involved in the production of mattresses made from local
plant materials, known as Pater.

Koshi Province, located in the easternmost part of Nepal, has an elevation
range from 63 meters to the world’s highest peak, Mount Everest, at
8,848 meters. Due to this significant variation in altitude, the province is
renowned for its rich natural resources. The province is famous for its scenic
beauty, which attracts tourists, and it offers a wide range of recreational
activities. Koshi Province covers an area of 25,905 km², which constitutes
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approximately 17.5% of the total area of Nepal. The Koshi River, formed by
seven major rivers and hundreds of tributaries, is the largest river in Nepal.
The province consists of 14 districts, most of which are characterized by
hills and mountains. It is bordered by the Tibet Autonomous Region to the
north, the Indian states of Sikkim and West Bengal to the east, Bihar to the
south, and Bagmati and Madhesh Provinces to the west. According to the
2021 Nepal Census, the population of the province is approximately five
million, with a population density of 190 people per square kilometer. A
significant proportion of the population belongs to communities that rely
on fishing for their livelihoods. These communities, often referred to as
‘small-scale fishing communities,’ depend on fishing as a primary source of
food security and income.

Figure 4. Fishing community around the buffer zone in the Koshi Tappu
Wildlife Reserve, 2024. Photos by N. Pokhrel
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Main fishing communities

The main fishing communities in Koshi Pradesh are Malaha, Bahardar,
Mukhiya, and Sahani, which are ethnic fishing communities whose mem-
bers are involved in fishing, boating, and fish marketing. The fishers prefer
to go fishing as they can earn NPR 1,000 per day compared to NPR 700-
800 per day that they earn as daily labourers. Some women are involved
in marketing of fish at the local markets basically in cutting for table
consumption, some goes for agriculture labour works, for construction
works in Kathmandu, Biratnagar and Delhi (India).

The fishing gear used by the fishing communities in Koshi
Pradesh

Figure 5. a) Chanda Mohana irrigation dam, Barju and Dewangung Sunsari;
b) Dhoksa, locally made gear made out of bamboo to stock harvested fish

by Malaha people, 2024. Photos by N. Pokhrel
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