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Course code: FAA 403

Course title: Fish Gear Design, Production, Use, & Maintenance; Pond
Construction & Management

Course credit load: 2 Units
Series 1: Fishing Communities, Skills, and Practices
Part 1.1 Fishing communities and their settings
1.1.1 Social and cultural organisation of fishing communities
1.1.2 Governance systems and local practices
1.1.3 Daily life and routines of fishers
Part 1.2 Fishing trips and operational practices
1.2.1 Preparation for fishing expeditions
1.2.2 Setting out and returning from fishing trips
1.2.3 Handling and processing catch at landing sites
Part 1.3 Skills in fishing gear and craft use
1.3.1 Net making, knotting, and repair
1.3.2 Beach seine and trawler rigging

1.3.3 Boat building and craft maintenance

Introduction

Fishing communities are unique social and cultural environments where
livelihoods revolve around water bodies and fishing activities. These communities
are shaped by traditions, governance systems, and daily routines that sustain both
their way of life and the fisheries sector. For learners, engaging with fishing

-
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communities provides valuable insights into the human dimension of fisheries,
while also offering opportunities to acquire practical skills.

The aim of this Series is to introduce you to the organisation of fishing
communities, the operational practices of fishing trips, and the practical skills
required for working with fishing gear and crafts.

We shall commence this Series by examining the settings of fishing communities,
including their social organisation, governance, and daily life. Next, we will
explore fishing trips and operational practices, from preparation to landing and
handling catch. Finally, we will conclude by focusing on practical skills such as net
making, knotting, trawler rigging, and boat maintenance, which are essential for
anyone involved in fisheries.

Series Learning Qutcomes [Series 1]

Upon completing this Series, you should be able to:

SLO 1.1 describe the social and cultural organisation of fishing communities,

SLO 1.2 explain governance systems and daily routines within fishing
communities,

SLO 1.3 demonstrate preparation and operational practices during fishing trips,
SLO 1.4 apply basic skills in handling and processing catch at landing sites,
SLO 1.5 define net making and knotting techniques used in fishing,

SLO 1.6 demonstrate repair of fishing nets and crafts,

SLO 1.7 explain the principles of beach seine and trawler rigging, and

SLO 1.8 evaluate boat building and craft maintenance practices in fishing
operations.

-
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1.1 Fishing Communities and Their Settings

1.1.1 Social and cultural organisation of fishing communities

Fishing communities are groups of people whose livelihoods revolve around
fishing and related activities. Their social organisation refers to how families,
clans, and groups interact, while their cultural organisation includes traditions,
beliefs, and practices that shape daily life. These communities often have strong
bonds, with shared responsibilities and collective decision-making.

Fishing communities are unique because they combine economic activity with
cultural identity. For example, festivals, rituals, and songs often celebrate fishing
seasons. In many communities, fishing is passed down through generations,
making it both a livelihood and a heritage.

Fishing communities often combine economic activity with cultural such
as festivals and rituals.

Plate 1.1
Social and Cultural Organisation of Fishing Communities

Source: Open Educational Resorces for Aqucalalture

Plate 1.1 Social and cultural organisation of fishing communities
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1.1.2 Governance systems and local practices

Governance systems in fishing communities refer to the rules and structures that
regulate fishing activities. These may include traditional leadership, local councils;
or cooperatives. Local practices are the customs and methods used to manage
resources, such as agreed fishing seasons, gear restrictions, or shared
responsibilities for maintaining landing sites.

Governance ensures fairness and sustainability, while local practices reflect the
wisdom of generations. Together, they help prevent overfishing and maintain
harmony within the community.

Governance systems in fishing communities regulate fishing activities through
rules and

Figure 1.1 Governance Systems and Local Practices
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Figure 1.1 Governance systems and local practices
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1.1.3 Daily life and routines of fishers

The daily life of fishers involves preparation, fishing, and post-harvest activities.
Fishers often wake early to prepare gear, set out on trips, and return with their
catch. Routines also include repairing nets, maintaining boats, and selling fish at

markets.

Daily routines are shaped by the environment, weather, and fishing seasons. They
reflect resilience and adaptability, as fishers must adjust to changing conditions.

Daily routines of fishers include preparing gear, setting out on trips, and returning
with their

Box 1.1 Daily routines of fishers

| Activity Description |
Preparation ||Getting nets, boats, and gear ready |
Fishing Setting out and catching fish |

Post-harvest

Repairing gear, maintaining boats, selling fish

Pilot questions 1.1

Define social organisation in fishing communities.

State one cultural practice common in fishing communities.

Mention one governance system used in fishing communities.

Give one example of a local practice in fishing communities.

Identify one daily routine of fishers.

-
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1.2 Fishing Trips and Operational Practices

1.2.1 Preparation for fishing expeditions

Fishing expeditions require careful preparation to ensure safety and success.
Preparation involves checking boats, repairing nets, gathering gear, and stocking
supplies such as fuel, food, and water. Fishers also study weather conditions and
tides to decide the best time to set out.

Preparation is vital because it reduces risks and increases the chances of a good
catch. Without proper preparation, fishers may face equipment failure or unsafe
conditions.

Preparation for fishing expeditions includes checking boats, repairing nets, and
studying conditions.

Plate 1.2

Preparation for Fishing Expeditions

Source: Open Educational Resorrces for Aqualaltaure

Plate 1.2 Preparation for fishing expeditions
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1.2.2 Setting out and returning from fishing trips

Setting out involves launching boats, navigating waters, and deploying nets or
gear. Fishers often work in teams, coordinating their efforts to maximise
efficiency. Returning from trips includes bringing back the catch, unloading at
landing sites, and sharing responsibilities for cleaning and storing fish.

This stage reflects the rhythm of fishing life, where teamwork and timing are
essential.

Setting out involves launching boats and deploying nets, whilg returning includes
unloading and fish.

Figure 1.2 Setting out and Returning from Fishing Trips
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Figure 1.2 Setting out and returning from fishing trips
1.2.3 Handling and processing catch at landing sites

At landing sites, fishers engage in handling and processing activities. Handling
includes sorting, cleaning, and weighing fish. Processing may involve smoking,
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drying, or selling fresh fish directly to traders. These activities are crucial for
maintaining quality and ensuring fish reaches consumers in good condition.

Landing sites are also social and economic hubs, where fishers interact with
traders, buyers, and community members.

Handling and processing catch at landing sites includes sorting, cleaning, and
fish.

Box 1.2 Handling and processing catch at landing sites

| Activity Description |

Sorting Separating fish by size and type |

Cleaning [|[Washing and preparing fish |

Processing|[Smoking, drying, or selling fresh fish

Pilot questions 1.2
Define preparation in fishing expeditions.
State one activity involved in setting out for fishing trips.
Mention one responsibility when returning from fishing trips.
Give one handling activity at landing sites.

Identify one processing method used at landing sites.

-
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1.3 Skills in Fishing Gear and Craft Use

1.3.1 Net making, knotting, and repair

Net making is the process of constructing fishing nets using ropes or twines. Nets
are essential tools for catching fish in large quantities. Knotting refers to tying
ropes or twines in specific patterns to form meshes. Different knots serve different
purposes, such as securing gear or repairing damaged nets. Repair invelves fixing
torn or worn-out nets to extend their lifespan and maintain efficiency.

These skills are vital because nets are constantly exposed to wear and tear during
fishing operations. Fishers must be able to repair nets quickly to avoid losses.

Net making involves constructing fishing nets using ropes or

Plate 1.3 Net making, knotting, and repair

1.3.2 Beach seine and trawler rigging

A beach seine is a large fishing net that is deployed from the shore and dragged
back to capture fish. It requires teamwork and coordination. Trawler rigging
refers to setting up trawl nets on boats, which are dragged through water to catch
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fish. Rigging involves attaching nets, floats, and weights correctly to ensure
efficiency.

Both methods demand skill and precision. Beach seines are common in coastal
communities, while trawler rigging is used in industrial fishing.

A beach seine is a large fishing net deployed from the and dragged back to
capture fish.

Figure 1.3
1. Beach Seine Operation

Fishing Boat

2. Trawler Rigging Setup

Source: Open Educational Resoirces for Aqucalature

Figure 1.3 Beach seine and trawler rigging
1.3.3 Boat building and craft maintenance

Boat building is the construction of fishing boats using materials such as wood,
fibreglass, or metal. It requires knowledge of design, balance, and durability. Craft
maintenance involves regular inspection, cleaning, and repair of boats to ensure
safety and efficiency.

Boat building and maintenance are essential for sustaining fishing operations. A
well-maintained boat reduces risks and supports long-term productivity.
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Boat building requires knowledge of design, balance, and to ensure
durability.

Box 1.3 Boat building and craft maintenance

| Practice Purpose

Construction||Builds durable boats for fishing |
Inspection ||[dentifies faults early |

Cleaning Prevents damage and prolongs use

Repair Ensures safety and efficiency |

Pilot questions 1.3
Define net making in fishing.
State one purpose of knotting in fishing gear.
Mention one feature of a beach seine.
Give one requirement for trawler rigging.

Identify one practice in boat maintenance.
Series Summary

This Series has introduced you to the organisation and practices of fishing
communities, highlighting their cultural identity, governance systems, and daily
routines. We then examined fishing trips and operational practices, focusing on
preparation, setting out, returning, and handling catch at landing sites. Finally, we

-
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explored practical skills in fishing gear and craft use, including net making,
knotting, repair, beach seine, trawler rigging, and boat building.

By completing this Series, you should now be able to describe the social and
cultural organisation of fishing communities, explain governance systems and
daily routines, demonstrate preparation and operational practices during fishing
trips, apply basic handling skills at landing sites, define net making and knotting
techniques, demonstrate repair of fishing nets and crafts, explain beach seine and
trawler rigging, and evaluate boat building and craft maintenance. These abilities
align directly with the Series Learning Outcomes, equipping you with both
contextual knowledge and practical skills essential for fisheries work.

Concept Check Questions [Series 1]

Objective questions

Fishing communities combine economic activity with cultural such as
festivals and rituals. (Linked to SLO 1.1)

Governance systems in fishing communities regulate fishing activities through
rules and . (Linked.to SLO1.2)

Preparation for fishing expeditions includes checking boats, repairing nets, and
studying conditions. (Linked to SLO 1.3)

Short-answer questions
Define social organisation in fishing communities. (Linked to SLO 1.1)
State one activity involved in returning from fishing trips. (Linked to SLO 1.3)
Mention one handling activity at landing sites. (Linked to SLO 1.4)
Give one purpose of knotting in fishing gear. (Linked to SLO 1.5)
Identify one practice in boat maintenance. (Linked to SLO 1.8)
Long-answer questions

Explain how governance systems and local practices contribute to sustainability
in fishing communities. (Linked to SLO 1.2)

-
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Discuss the importance of handling and processing catch at landing sites for
maintaining fish quality. (Linked to SLO 1.4)

Analyse the role of net making, knotting, and repair in supporting fishing
operations. (Linked to SLO 1.5, 1.6)

Answers to Concept Check Questions [Series 1]

Objective questions
Practices
Structures
Weather
Short-answer questions

Social organisation refers to how families, ¢lans, and groups interact within
fishing communities.

Unloading catch at landing sites.

Sorting fish by size and type.

Knotting secures gear and forms meshes in nets.
Regular inspection of boats.

Long-answer questions

Basic response: Governance systems set rules, while local practices regulate
fishing seasons and gear use.

Value-added response: Together, they prevent overfishing, promote fairness,
and sustain community harmony, ensuring long-term resource use.

-

MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Basic response: Handling and processing activities such as cleaning and
sorting maintain fish quality.

Value-added response: These practices also add value, reduce spoilage, and
support market access, ensuring consumer confidence and economic
stability.

Basic response: Net making, knotting, and repair ensure nets are functional and
efficient.

Value-added response: These skills reduce losses, extend net lifespan, and
enhance productivity, making them vital for both.artisanal and industrial
fishing operations.

Answers to Pilot Questions [Series 1]

Part 1.1

Interaction of families, clans, and groups i fishing communities.
Festivals.

Traditional leadership.

Agreed fishing seasons.

Preparing gear.

Part 1.2

-

Preparing boats, nets, and supplies before fishing.
Launching boats.
Unloading catch.

Sorting fish.
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Smoking fish.
Part 1.3
Constructing fishing nets using ropes or twines.
Securing gear.
Deployed from the shore.
Attaching nets, floats, and weights.

Cleaning boats.

Series 2: Fish Gear Design, Production, and Maintenance
Part 2.1 Principles of fish gear design
2.1.1 Definition and importance of fish gear

2.1.2 Factors influencing gear design (target species, environment,
sustainability)

2.1.3 Efficiency and safety considerations
Part 2.2 Production of fish gear
2.2.1 Materials used in gear production (natural fibres, synthetic fibres, metals)
2.2.2 Processes of net making and assembly
2.2.3 Innovations in gear production

Part 2.3 Use of fish gear in operations
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2.3.1 Deployment techniques for different gear types
2.3.2 Handling and retrieval methods
2.3.3 Evaluating gear performance
Part 2.4 Maintenance and repair of fish gear
2.4.1 Common faults and wear in gear
2.4.2 Repair techniques and tools

2.4.3 Preventive maintenance practices

Introduction

Fishing gear is central to the success of fishing operations, as it determines both the
efficiency of the catch and the sustainability of the resource. In the last Series, we
explored fishing communities and their practices, which provided context for how
fishers live and work. Building on that foundation, this Series focuses on the
technical aspects of fish gear, from design and production to use and maintenance.

The aim of this Series is'to equip you with knowledge of how fish gear is designed,
produced, used, and maintained, so that you can appreciate its role in effective and
sustainable fishing operations.

We shall commence this Series by examining the principles of fish gear design,
including factors that influence efficiency and safety. Next, we will explore the
production of fish gear, looking at materials, processes, and innovations. Following
that, we will study the use of fish gear in operations, focusing on deployment,
handling, and performance evaluation. Finally, we will conclude with maintenance
and repair practices, ensuring that gear remains durable and effective over time.

Series Learning Outcomes [Series 2]
Upon completing this Series, you should be able to:
SLO 2.1 define fish gear and explain the principles of its design,

-
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SLO 2.2 analyse factors influencing gear design such as target species,
environment, and sustainability,

SLO 2.3 identify materials used in fish gear production,

SLO 2.4 demonstrate basic processes of net making and assembly,

SLO 2.5 explain deployment and retrieval techniques for different gear types,
SLO 2.6 evaluate the performance of fish gear in operations,

SLO 2.7 identify common faults in fish gear,

SLO 2.8 demonstrate repair techniques using appropriate tools, and

SLO 2.9 apply preventive maintenance practices to extend the lifespan of fish
gear.

2.1 Principles of Fish Gear Design

2.1.1 Definition and importance of fish gear

Fish gear refers to the tools and equipment used to capture fish, ranging from
simple devices such as hooks and traps to more complex systems like trawlers and
longlines. The importance of fish gear lies in its ability to determine the success of
fishing operations, the safety of fishers, and the sustainability of fish stocks. Well-
designed gear ensutes that the target species are caught effectively while
minimising harm to non-target species and the environment.

Fish gear is important because it determines the success of fishing operations and
the of fishers.

-
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Plate 2.1
Types of Fish Gear

Source: Open Educational Resources for Aquaalaiture

Plate 2.1 Types of fish gear
2.1.2 Factors influencing gear design

Several factors influence how fish gear is designed. These include:

Target species: The type of fish being caught determines the size of the mesh,
the strength of the material, and the overall design of the gear.

Environment: Conditions such as water depth, currents, and habitat (e.g., rocky
or sandy seabeds) affect gear design.

Sustainability: Gear must be designed to avoid overfishing and reduce by-
catch, ensuring long-term resource use.

Designing gear requires balancing efficiency with sustainability. For example, a
net with very small mesh may catch more fish but also trap juveniles, which harms

future stocks.
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Fish gear design is influenced by target species, environment, and
considerations.

Figure 2.1 Factors Influening Fish Gear Design
Key Considerations for Effective and Responsible Fishing
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Figure 2.1 Factors influencing fish gear design

2.1.3 Efficiency and safety considerations

Efficiency in fish gear refers to how well the gear captures the intended species
with minimal effort and cost. Efficient gear reduces wasted time and resources.
Safety refers to protecting fishers during operations, ensuring that gear is easy to
handle, does not cause accidents, and can be operated under different weather
conditions.

Efficiency and safety are critical because poorly designed gear can lead to
accidents, losses, or environmental damage. For example, heavy gear without

proper handling systems may cause injuries, while unsafe designs may lead to
boats capsizing.
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Fish gear must balance efficiency in catching fish with for fishers during
operations.

Box 2.1 Efficiency and safety considerations in fish gear design

Consideration Description |
|Efﬁciency Captures target species effectively with minimal effort
Safety Protects fishers and reduces risk of accidents |
Sustainability [|[Ensures long-term use of fish stocks |

Pilot questions 2.1
Define fish gear.
State one importance of fish gear.
Mention one factor that influences fish gear design.
Give one example of how sustainability affects gear design.

Identify one safety consideration in fish gear design.

2.2 Production of Fish Gear

2.2.1 Materials used in gear production

Materials are the foundation of fish gear, determining its strength, durability, and
suitability for different environments. Common materials include natural fibres
such as cotton and hemp, which were traditionally used but are less durable in
water. Modern gear often uses synthetic fibres like nylon and polyethylene, which
resist rot and last longer. Metals such as steel are used for hooks, weights, and
structural parts of larger gear.

The choice of material depends on the target species, fishing environment, and
cost. For example, nylon nets are preferred for their durability, while steel hooks
are essential for strength.

-
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Fish gear materials include natural fibres, synthetic fibres, and such as
steel.

Plate 2.2 Materials Used in Fish Gear Production

Plate 2.2 Materials used in fish gear production
2.2.2 Processes of net making and assembly

Net making is the process of constructing fishing nets by knotting fibres into
meshes. The size of the mesh determines which species are caught. Assembly
involves attaching nets to floats, weights, and ropes to make them functional.

Net making requires skill and precision, as poorly tied knots can weaken the net.
Assembly ensures that the net can be deployed effectively in water.

Net making involves knotting fibres into meshes, while assembly attaches nets to
floats and
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Figure 2.2 Net Making and Assembly Process
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Figure 2.2 Net making and assembly process
2.2.3 Innovations in gear production

Modern innovations in fish gear production aim to improve efficiency and
sustainability. Examples include eco-friendly materials that reduce environmental
impact, lightweight synthetic fibres that make gear easier to handle, and selective
gear designs that reduce by-catch.

Innovations also include mechanised net-making machines, which speed up
production and ensure uniform quality. These advances help fishers save time,
reduce costs, and protect marine ecosystems.

Innovations in gear production include eco-friendly materials, lightweight fibres,
and gear designs.
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Box 2.2 Innovations in fish gear production

| Innovation Purpose

Eco-friendly materials ||[Reduce environmental impact |
Lightweight fibres Improve handling and reduce fatigue |

Selective gear designs ||[Reduce by-catch and protect ecosystems

Mechanised net-making||{Increase speed and quality of production

Pilot questions 2.2
Mention one natural fibre used in fish gearproduction.
State one synthetic fibre commonly used in. modern fish gear.
Give one purpose of assembly in net making.
Identify one innovation in fish gear production.

Explain why mechanised net-making machines are useful.

2.3 Use of Fish Gear in Operations

2.3.1 Deployment techniques for different gear types

Deployment refers to the process of placing fishing gear into the water to capture
fish. Different gear types require different techniques. For example, nets may be
cast from boats or dragged from the shore, while hooks and lines are lowered into
the water at varying depths. Traps are positioned strategically in areas where fish
are known to pass.

Effective deployment ensures that gear is used in the right place and at the right
time. Poor deployment may result in low catch or damage to the gear.

Deployment refers to placing fishing gear into the water to capture

-
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Figure 2.3 Deployment Techniques for Different Gear Types
How to Deploy Nets, Hooks, and Traps

1. Gillnet Deployment 2. Longline Hook Deployment 3. Trap Deployment
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Source: Open Educational Resorrces for Aquallature

Figure 2.3 Deployment techniques for different gear types

2.3.2 Handling and retrieval methods

Handling refersto the way fishers manage gear during operations, ensuring it is
used safely and effectively. Retrieval is the process of bringing gear back from the
water. For example, nets must be hauled carefully to avoid tearing, while hooks
and lines must be retrieved steadily to prevent losing fish.

Good handling and retrieval methods protect both the gear and the catch. They also
reduce accidents and improve efficiency.

Handling refers to managing gear during operations, while retrieval is the process
of bringing gear back from the

-
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Plate 2.3
Handling and Retrieval of Fishing Gear

-

Source: Open Educational Resources for Aquaalatture

Plate 2.3 Handling and retrieval of fishing gear

2.3.3 Evaluating gear performance

Performance evaluation involves assessing how well fishing gear functions
during operations. This includes measuring catch efficiency, checking for damage,
and determining whether gear meets sustainability standards.

Evaluation helps fishers decide whether to continue using the gear, repair it, or
replace.it. It also ensures that fishing practices remain safe and environmentally
responsible:

Performance evaluation involves assessing catch efficiency, checking for damage,
and determining standards.
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Box 2.3 Evaluating fishing gear performance

| Criterion Description

Catch efficiency||[Measures how effectively target species are captured

Durability Assesses wear and tear on gear |
Safety Ensures gear does not endanger fishers |

Sustainability |[|[Confirms gear reduces by-catch and protects ecosystems

Pilot questions 2.3
Define deployment in fishing operations.
State one technique for deploying nets.
Mention one method of retrieval for fishing gear.
Give one reason why handling is important.

Identify one criterion for evaluating fishing gear performance.

2.4 Maintenance and Repair of Fish Gear

2.4.1 Common faults and wear in gear

Fishing gear is«constantly exposed to water, friction, and heavy loads, which makes
it prone to faults such as torn nets, broken knots, rusted hooks, and weakened
ropes. Wear refers to gradual damage that occurs over time due to repeated use.
These issues reduce the efficiency of fishing operations and may even endanger
fishers if'not addressed promptly.

Recognising common faults early allows fishers to take corrective measures before
the gear becomes unusable.

Fishing gear is prone to faults such as torn nets, rusted hooks, and weakened

-
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Plate 2.4 Common Faults in Fishing Gear

Source: Open Educational Resoirces for Aqualature

Plate 2.4 Common faults in fishing gear
2.4.2 Repair.techniques and tools

Repair techniques involve fixing damaged gear to restore its functionality. For
nets, this may include knotting replacement fibres or patching holes. Hooks and
metallic parts may be sharpened or replaced. Ropes can be spliced or re-tied. Tools
such as needles, knives, and pliers are commonly used in repairs.

Effective repair extends the lifespan of gear and reduces costs for fishers.

Repair techniques for nets include knotting replacement fibres or patching
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Figure 2.4 Repair Tchniques and Tools for Fishing Gear
Maintaning Your Equipment for Longetiony
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Source: Open Educational Resources for Aqualuture

Figure 2.4 Repair techniques and tools for fishing gear

2.4.3 Preventive maintenance practices

Preventive maintenance refers to regular actions taken to keep gear in good
condition and avoid faults. This includes cleaning nets after use, drying them
properly to prevent rot, storing gear in dry places, and inspecting ropes and hooks
before each trip. Preventive maintenance saves time and money by reducing the
need for frequent repairs.

Preventive maintenance is important because it ensures gear remains reliable and
safe for operations.

Preventive maintenance includes cleaning, drying, storing, and inspecting gear
before each
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Box 2.4 Preventive maintenance practices for fishing gear

Practice Purpose |

Cleaning [|[Removes dirt and prevents rot |

|Drying Prevents mould and fibre weakening

Storing  [|Protects gear from harsh conditions

Inspecting||Identifies faults before use |

Pilot questions 2.4
Mention one common fault in fishing gear:
State one repair technique fornets.
Identify one tool used in repairing fishing gear.
Give one preventive maintenance practice for fishing gear.

Explain why preventive maintenance is important.
Series Summary

This Series has focused onthe design, production, use, and maintenance of fish
gear, which is central to effective and sustainable fishing operations. Beginning
with the principles of fish gear design, we examined definitions, influencing
factors, and the importance of efficiency and safety. We then explored the
production of fish gear, considering materials, net making, assembly processes,
and innovations. Following that, we studied the use of fish gear in operations,
including deployment, handling, retrieval, and performance evaluation. Finally, we
concluded with maintenance and repair, highlighting common faults, repair
techniques, and preventive practices.

By completing this Series, you should now be able to define fish gear and explain
its design principles, analyse factors influencing gear design, identify materials
used in production, demonstrate net making and assembly processes, explain

-
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deployment and retrieval techniques, evaluate gear performance, identify common
faults, demonstrate repair techniques, and apply preventive maintenance practices.
These abilities align directly with the Series Learning Outcomes, equipping you
with both technical knowledge and practical skills essential for fisheries
management.

Concept Check Questions [Series 2]

Objective questions

Fish gear refers to tools and equipment used to capture . (Linkedto SLO
2.1)
Nylon and polyethylene are examples of fibres used in modern fish

gear. (Linked to SLO 2.3)

Deployment refers to placing fishing gear/into the to capture fish.
(Linked to SLO 2.5)

Short-answer questions

Define fish gear. (Linked to/SLO 2.1)

State one factor that influences fish gear design. (Linked to SLO 2.2)

Mention one purpose of assembly in net making. (Linked to SLO 2.4)

Identify one method of retrieval for fishing gear. (Linked to SLO 2.5)

Give one preventive maintenance practice for fishing gear. (Linked to SLO 2.9)
Long-answer questions

Explain how sustainability considerations influence fish gear design. (Linked to
SLO2.2)

Discuss the importance of innovations in fish gear production for modern
fisheries. (Linked to SLO 2.4)

Analyse the role of maintenance and repair in extending the lifespan of fish
gear. (Linked to SLO 2.7, 2.8, 2.9)

-
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Answers to Concept Check Questions [Series 2]

Objective questions

Fish
Synthetic

Water

Short-answer questions

Fish gear refers to tools and equipment used to capture fish.
Target species.

Assembly attaches nets to floats and weights for functionality.
Hauling nets from the water.

Cleaning nets after use.

Long-answer questions

-

Basic response: Sustainability ensures gear avoids overfishing and reduces by-
catch.

Value-added response: It also promotes long-term resource use, protects
juvenile fish, and supports ecosystem balance.

Basic response: Innovations improve efficiency and reduce environmental
impact.

Value-added response: They also introduce eco-friendly materials, selective
gear designs, and mechanised production, which enhance productivity and
sustainability.
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Basic response: Maintenance and repair restore gear functionality and prevent
faults.

Value-added response: They also reduce costs, improve safety, and ensure
gear remains reliable for long-term operations.

Answers to Pilot Questions [Series 2]
Part 2.1
Tools and equipment used to capture fish.
Determines efficiency and safety of fishing operations.
Target species.
Mesh size affects juvenile fish capture.
Protecting fishers.
Part 2.2
Cotton.
Nylon.
Attachingnets to floats.and weights.
Eco-friendly materials.
They increase speed and ensure uniform quality.
Part 2.3
Placing gear into water to capture fish.
Casting nets from boats.
Hauling nets.

-
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Prevents damage to gear and catch.
Catch efficiency.

Part 2.4
Torn nets.
Knotting replacement fibres.
Needles.
Drying nets after use.

Ensures gear remains reliable and safe.

Series 3: Boat Building, Craft Repair, and Fishing Operations
Part 3.1 Principles of boat building

3.1.1 Materials used in boat construction (wood, fibreglass, metal)

3.1.2 Design considerations (balance, durability, safety)

3.1.3 Traditional and modern boat building methods
Part 3.2 Craft repair and maintenance

3.2.1 Common faults in fishing crafts

3.2.2 Repair techniques and tools

3.2.3 Preventive maintenance practices

Part 3.3 Fishing operations and practices

-
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3.3.1 Preparation and organisation of fishing crafts
3.3.2 Operational techniques during fishing trips

3.3.3 Safety and efficiency in fishing operations

Introduction

Fishing crafts are the backbone of fishing operations, providing the means to
access water bodies and harvest fish. Without well-built and properly maintained
boats, fishing activities would be unsafe and inefficient. In the last Series, we
explored fish gear design and maintenance, which highlighted the importance of
tools in fishing. Building on that, this Series focuseson the construction, repair,
and operation of fishing crafts.

The aim of this Series is to provide you with knowledge and skills in boat building,
craft repair, and fishing operations, ensuring that you ecan appreciate both the
technical and practical aspects of managing fishing crafts.

We shall commence this Series by examining the principles of boat building,
including materials, design considerations, and construction methods. Next, we
will explore craft repair and maintenance, focusing on common faults, repair
techniques, and preventive practices. Finally, we will conclude with fishing
operations, where we will study preparation, operational techniques, and safety
measures that ensure efficiency and sustainability.

Series Learning Outcomes [Series 3]
Upon completing this Series, you should be able to:

SLO 3.1 identify materials used in boat construction,

SLO 3.2 explain design considerations in boat building such as balance,
durability, and safety,

SLO 3.3 describe traditional and modern methods of boat building,

SLO 3.4 identify common faults in fishing crafts,

-
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SLO 3.5 demonstrate repair techniques using appropriate tools,
SLO 3.6 apply preventive maintenance practices to extend craft lifespan,

SLO 3.7 demonstrate preparation and organisation of fishing crafts for
operations,

SLO 3.8 explain operational techniques during fishing trips, and

SLO 3.9 evaluate safety and efficiency measures in fishing operations.

3.1 Principles of Boat Building

3.1.1 Materials used in boat construction

Boat construction materials are the substances used to build fishing crafts.
Traditional boats were often made from wood, valued for its availability,
buoyancy, and ease of shaping. Modern boats may use fibreglass, which is
lightweight, durable, and resistant-to rot, or metal such as aluminium and steel,
which provide strength and longevity.

The choice of material depends on cost, availability, and the intended use of the
boat. For example, wooden boats are common in artisanal fishing, while fibreglass
and metal boats are preferred in/industrial fishing.

Boat construction materials include wood, fibreglass, and such as
aluminium.

-
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Plate 3.1 Materials Used in Boat Construction

Wooden Boat Fibreglass Boat Metal Boat

Source: Open Educational Resources for Aqucalature

Plate 3.1 - Materials used in boat construction

3.1.2 Design considerations

Design considerations are the factors that influence how a boat is planned and
built. These'include balance, which ensures stability in water, durability, which
allows the boat'to withstand repeated use, and safety, which protects fishers during
operations.

A well-designed boat must also consider the fishing environment. Boats used in
rivers may be smaller and lighter, while those used at sea must be larger and
stronger to withstand waves and currents.

Design considerations in boat building include balance, durability, and for
fishers.

)
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Figure 3.1 Design Considerations in Boat Building
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Figure 3.d-Design considerations in boat building

3.1.3 Traditional and modern boat building methods

Traditional boat building methods rely on hand tools and local knowledge, often
passed down through generations. These methods include carving wooden planks,
joining them with nails or ropes, and sealing gaps with natural materials. Modern
methods use advanced tools, industrial processes, and engineered materials such
as fibreglass moulds and welded metal sheets.

Traditional methods are valued for their cultural heritage and accessibility, while
modern methods provide efficiency, precision, and durability. Both approaches
remain relevant depending on the scale and purpose of fishing operations.

Traditional boat building methods use hand tools and local knowledge, while
modern methods rely on processes.

-
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Box 3.1 Comparison of traditional and modern boat building methods

| Method Features |
Traditional Uses wood, hand tools, cultural knowledge
Modern Uses fibreglass, metal, industrial processes

Traditional strength|[Accessible, low cost, heritage value |

Modern strength Durable, efficient, precise |

Pilot questions 3.1
Mention one material used in boat construction.
State one design consideration:in boat building.
Give one feature of traditional boat building methods.
Identify one feature of modern boat building methods.

Explain why balance is important in boat design.

3.2 Craft Repair and Maintenance

3.2.1 Common faults in fishing crafts

Fishing crafts, like all working vessels, are subject to faults due to constant
exposure to water, weather, and heavy use. Common faults include cracked hulls,
worn-out planks, leaking joints, rusted metallic parts, and damaged propellers.
These issues reduce the safety and efficiency of fishing operations if not addressed
promptly.

Recognising faults early helps prevent accidents and prolongs the lifespan of the
craft.

-
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Fishing crafts are prone to faults such as cracked hulls, leaking joints, and damaged

Plate 3.2 Common Faults in Fishing Crafts

Source: Open Educational Resources for Aquacalatulture

Plate:3.2 Common faults in fishing crafts

3.2.2 Repairtechniques and tools

Repair techniques are methods used to fix faults in fishing crafts. For wooden
boats, repairs may involve replacing planks, sealing leaks with waterproof
materials, or reinforcing joints. For fibreglass boats, patching with resin is
common, while metal boats may require welding. Tools such as hammers, saws,
drills, welding machines, and sealants are essential for effective repair.

Repair techniques restore the craft’s functionality and ensure safe fishing
operations.
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Repair techniques for wooden boats include replacing planks and sealing
with waterproof materials.

Figure 3.2 Repair Techniques and Tools for Fishing Crafts
Maintaning Different Boat Materials

1. Wooden Boat Repair 2. Fibergrdags Boat Repair 3. Metal
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Sealant Welding Torch Anti-corrovion Paint

Source: Open Educational Resources for Aquacalatulture

Figure 3.2 Repair techniques and tools for fishing crafts
3.2.3 Preventive maintenance practices

Preventive maintenance refers to regular actions taken to keep fishing crafts in
good condition. These include cleaning the hull to prevent algae growth, painting
or coating surfaces to resist corrosion, checking joints and fastenings, and
inspecting engines and propellers before trips. Preventive maintenance reduces the
likelihood of faults and ensures crafts remain reliable.
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Preventive maintenance is important because it saves costs, improves safety, and
prolongs the lifespan of fishing crafts.

Preventive maintenance practices include cleaning, painting, checking joints, and
inspecting before trips.

Box 3.2 Preventive maintenance practices for fishing crafts

| Practice Purpose |
Cleaning Prevents algae growth and decay |
Painting Protects surfaces from corrosion |

|Checking joints  ||Ensures structural integrity

Inspecting engines||Prevents breakdowns during operations

Pilot questions 3.2
Mention one common fault in fishing crafts.
State one repair technique for wooden boats.
Identify onetool used in repairing fishing crafts.
Give one preventive maintenance practice for fishing crafts.

Explain why preventive maintenance is important.

3.3 Fishing Operations and Practices

3.3.1 Preparation and organisation of fishing crafts

Preparation refers to the activities carried out before a fishing trip to ensure that
the craft is ready for safe and efficient use. This includes checking the hull for

-
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leaks, inspecting the engine, ensuring that nets and gear are properly stowed, and
stocking supplies such as fuel, food, and water. Organisation involves arranging
crew responsibilities, planning routes, and coordinating tasks to avoid confusion

during operations.

Preparation and organisation are vital because they reduce risks, improve
efficiency, and ensure that fishing trips are successful.

Preparation before fishing trips includes checking the hull, inspecting the engine,
and stocking

Plate 3.3 Preparation and Organisation of
Fishing Crafts

Source: Open Educational Resorces for Aquacalatulture

Plate 3.3 Preparation and organisation of fishing crafts
3.3.2 Operational techniques during fishing trips

Operational techniques are the methods used to manage fishing crafts while at
sea or on inland waters. These include navigating routes, deploying gear,

\” ‘J
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coordinating crew activities, and monitoring catch. Effective operational
techniques ensure that fishing trips are productive and safe.

Operational techniques vary depending on the type of craft and fishing
environment. For example, small river boats may rely on paddling and manual gear
deployment, while larger sea-going vessels use engines, advanced navigation
systems, and mechanised gear handling.

Operational techniques during fishing trips include navigating routes, deploying
gear, and coordinating activities.

Figure 3.3 Operational Techniques During Fishing Trips
Key Practices for a Successful Voyage
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Source: Open Educational Resorrces for Aquacaluature

Figure 3.3 Operational techniques during fishing trips

3.3.83 Safety and efficiency in fishing operations

Safety refers to measures taken to protect fishers during operations, such as
wearing life jackets, following weather forecasts, and maintaining communication

-
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systems. Efficiency refers to maximising productivity while minimising waste of
time, fuel, and effort.

Safety and efficiency are closely linked. Unsafe practices can lead to accidents that
reduce efficiency, while efficient organisation often improves safety. For example,
properly maintained crafts reduce breakdowns, and well-trained crews respond
quickly to emergencies.

Safety in fishing operations includes wearing life jackets and following
forecasts.

Box 3.3 Safety and efficiency measures in fishing operations

| Measure Purpose |
Life jackets Protect fishers from drowning |
Weather forecasts Prevent acecidents due to storms |

Communication systems||Ensure coordination and emergency response

Fuel management Improve efficiency and reduce costs |

Pilot questions 3.3
Mention one preparation activity before fishing trips.
State one operational technique during fishing trips.
Identify one safety measure in fishing operations.
Give one example of efficiency in fishing operations.

Explain why safety and efficiency are closely linked.

-
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Series Summary

This Series has focused on the principles of boat building, craft repair, and fishing
operations, which are essential for safe and efficient fisheries work. We began by
examining the materials used in boat construction, design considerations such.as
balance, durability, and safety, and the differences between traditional and modern
boat building methods. We then moved on to craft repair and maintenance, where
we explored common faults, repair techniques, and preventive practices. Finally,
we studied fishing operations and practices, including preparation and organisation
of crafts, operational techniques during fishing trips, and the importance of safety
and efficiency.

By completing this Series, you should now be able to identify materials used in
boat construction, explain design considerations, describe traditional and modern
building methods, recognise common faults in fishing crafts, demonstrate repair
techniques, apply preventive maintenance practices, organise fishing crafts for
operations, explain operational techniques, and evaluate safety and efficiency
measures. These abilities align directly with the Series Learning Outcomes,
equipping you with both technical knowledge and practical skills for managing
fishing crafts effectively.

Concept Check Questions [Series 3]

Objective questions

Boat construction materials include wood, fibreglass, and such as
aluminium. (Linked to SLO 3.1)

Design considerations in boat building include balance, durability, and
for fishers. (Linked to SLO 3.2)

Safety in fishing operations includes wearing life jackets and following
forecasts. (Linked to SLO 3.9)

Short-answer questions
Define boat construction materials. (Linked to SLO 3.1)
State one feature of traditional boat building methods. (Linked to SLO 3.3)
Mention one common fault in fishing crafts. (Linked to SLO 3.4)

-
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Identify one tool used in repairing fishing crafts. (Linked to SLO 3.5)

Give one preventive maintenance practice for fishing crafts. (Linked to SLO
3.6)

State one operational technique during fishing trips. (Linked to SLO 3.8)
Long-answer questions
Explain why balance is important in boat design. (Linked to SLO 3.2)

Discuss the importance of preventive maintenance in extending the lifespan of
fishing crafts. (Linked to SLO 3.6)

Analyse how safety and efficiency are closely linked in fishing operations.
(Linked to SLO 3.9)

Answers to Concept Check Questions [Series 3]

Objective questions
Metal
Safety

Weather

Short-answer questions
Substances used to build fishing crafts, such as wood, fibreglass, and metal.
Relies on hand tools and cultural knowledge.
Cracked hulls.
Welding machine.
Painting surfaces to resist corrosion.

Navigating routes.

-
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Long-answer questions

Basic response: Balance ensures stability and prevents capsizing.

Value-added response: It also improves safety, efficiency, and adaptability to
different water environments.

Basic response: Preventive maintenance reduces faults and prolongs craft
lifespan.

Value-added response: It also saves costs, improves safety,-and ensures
reliability during fishing operations.

Basic response: Safety prevents accidents, while efficiency maximises
productivity.

Value-added response: Together, they ensure smooth operations, reduce risks,
and improve long-term sustainability of fishing practices.

Answers to Pilot Questions [Series 3]

Part 3.1
Wood
Safety
Uses hand tools and cultural knowledge
Uses fibreglass and industrial processes
Prevents capsizing

Part 3.2

Cracked hulls

-
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Replacing planks

Hammer

Cleaning hulls

Saves costs and prolongs lifespan
Part 3.3

Inspecting the engine

Deploying gear

Wearing life jackets

Fuel management

Unsafe practices reduce efficiency, while efficient organisation improves safety

Series 4: Pond Survey, Engineering, and Construction
Part 4.1 Pond survey and site selection

4.1:1 Importance of pond survey

4.1.2 Criteria for site selection (soil, water, accessibility)

4.1.3 Tools and techniques for surveying
Part 4.2 Pond engineering principles

4.2.1 Basic engineering concepts in aquaculture ponds

4.2.2 Design features (inlets, outlets, dykes, embankments)

-
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4.2.3 Drainage and water management systems
Part 4.3 Pond construction methods
4.3.1 Steps in pond construction
4.3.2 Use of machinery and manual labour
4.3.3 Common challenges and solutions
Part 4.4 Maintenance and evaluation of ponds
4.4.1 Routine maintenance practices
4.4.2 Evaluating pond performance

4.4.3 Sustainability considerations in pond. censtruction
Introduction

Fish ponds are the foundation of aquaculture, providing controlled environments
for raising fish efficiently and sustainably. Without proper survey, engineering, and
construction, ponds may fail te support healthy fish production. In the last Series,
we explored boat building and fishing operations, which highlighted the
importance of crafts in capture fisheries. Building on that, this Series shifts focus to
aquaculture, where ponds play a central role in fish farming.

The aim of this Series is to equip you with knowledge and skills in pond survey,
engineering, construction, and maintenance, enabling you to design and manage
ponds that support productive aquaculture systems.

We shall commence this Series by examining pond survey and site selection,
focusing on criteria such as soil, water, and accessibility. Next, we will explore
pond engineering principles, including design features and water management
systems. Following that, we will study pond construction methods, looking at
steps, labour, and challenges. Finally, we will conclude with maintenance and
evaluation, ensuring that ponds remain functional, efficient, and sustainable.

Series Learning Outcomes [Series 4]

Upon completing this Series, you should be able to:

-
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SLO 4.1 define pond survey and explain its importance in aquaculture,

SLO 4.2 identify criteria for site selection such as soil type, water availability,
and accessibility,

SLO 4.3 demonstrate the use of basic tools and techniques for pond surveying,
SLO 4.4 explain engineering principles applied in pond design,

SLO 4.5 describe design features such as inlets, outlets, dykes, and
embankments,

SLO 4.6 analyse drainage and water management systems in pond engineering,
SLO 4.7 outline the steps involved in pond construction,

SLO 4.8 distinguish between the use of machinery and manual labour in pond
construction,

SLO 4.9 evaluate common challenges.in pond construction and suggest
solutions,

SLO 4.10 apply routine maintenance practices to ensure pond functionality,

SLO 4.11 assess pond performance based on productivity and sustainability
indicators, and

SLO 4.12 evaluate sustainability considerations in pond construction and
management.

4.1 Pond Survey and Site Selection

4.1.1 Importance of pond survey

A'pond survey is the systematic assessment of land and water resources to
determine whether a site is suitable for aquaculture. It involves studying soil type,
water availability, topography, and accessibility. The importance of pond survey
lies in its ability to prevent costly mistakes during construction and ensure that
ponds are productive and sustainable.

-
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Conducting a survey before construction helps fish farmers avoid unsuitable sites
that may lead to poor yields or structural failures.

A pond survey is the systematic assessment of land and resources to
determine site suitability.

' Plate 4.1 Importance of Pond Survey

Source: Open Educational Resources for Aquacalture

Plate 4.1 Importance of pond survey

4.1.2 Criteria for site selection

Site selection refers to choosing the most appropriate location for pond
construction. Several.criteria must be considered:

Soil type: Clay soils are preferred because they retain water, while sandy soils
are unsuitable due to seepage.

Water availability: Reliable water sources such as streams, rivers, or
groundwater are essential for filling and maintaining ponds.

Accessibility: Sites should be close to roads and markets to reduce transport
costs and improve management.
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Topography: Gentle slopes are ideal, as they allow easy drainage and reduce
construction costs.

Selecting a site without considering these criteria may result in ponds that are
difficult to manage or unproductive.

Site selection criteria include soil type, water availability, accessibility, and

Figure 4.1 Criteria for Pond Site Selection
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Figure 4.1 Criteria for pond site selection

4.1.3 Tools and techniques for surveying

Surveying tools are instruments used to measure and assess land features for pond
construction. Common tools include measuring tapes, soil augers, water testing
kits, and levelling instruments. Surveying techniques involve methods such as
soil sampling, water quality testing, and contour mapping.

These tools and techniques help fish farmers gather accurate information about the
site, which guides decisions on pond design and construction.
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Surveying tools include measuring tapes, soil augers, and testing Kkits.

Box 4.1 Tools and techniques for pond

Tool/Technique Purpose
Measuring tape Determines distances and dimensions
Soil auger Collects soil samples for analysis
Water testing kit Assesses water quality

Levelling instrument|Measures slope and elevation

Contour mapping  |Identifies land features for pond design

Pilot questions 4.1
Define pond survey.
State one importance of pond survey.
Mention one criterion for site selection.
Identify one tool used in pond surveying.
Explain why ¢lay soils are preferred for pond construction.

4.2 Pond Engineering Principles

4.2.1/Basic engineering concepts in aquaculture ponds

Pond engineering refers to the application of engineering principles to design and
construct aquaculture ponds that are safe, durable, and efficient. It involves
understanding soil mechanics, water flow, and structural stability. The goal is to
ensure that ponds can hold water effectively, withstand environmental pressures,
and support fish production.

Engineering concepts such as slope design, water retention, and drainage capacity
are critical. A poorly engineered pond may leak, collapse, or fail to support fish
farming.

-
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Pond engineering applies principles of soil mechanics, water flow, and
stability.

Plate 4.2 Basic Engineering Concepts in Aqucaalture Ponds

Source: Open Educational Resorces for Aquacaluture

Plate 4.2 Basic engineering concepts in aquaculture ponds

4.2.2 Design features (inlets, outlets, dykes, embankments)

Design features are the structural components that make ponds functional. Key
features include:

Inlets: Channels or pipes that allow water to enter the pond.
Outlets: Structures that enable controlled drainage of water.

Dykes and embankments: Raised barriers built around ponds to retain water
and prevent flooding.

Each feature must be carefully designed to ensure water can be managed
effectively. For example, inlets should allow sufficient water inflow, while outlets
must prevent sudden drainage that could harm fish.

Design features in ponds include inlets, outlets, dykes, and
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Figure 4.2 Pond Design Features:
Key Components of an Aqucaclature Pond
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Figure 4.2 Pond design features

4.2.3 Drainage and water management systems

Drainage systems are structures that allow water to be removed from ponds in a
controlled manner. They prevent flooding, maintain water quality, and make
harvesting easier. Water management systems involve regulating inflow and
outflow to maintain the right water level and quality for fish growth.

Good drainage and water management reduce risks of disease, improve oxygen
levels, and ensure ponds remain productive.

Drainage systems allow water to be removed in a controlled manner, while water
management systems regulate
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Box 4.2 Drainage and water management systems in ponds

System Purpose

Drainage Removes excess water and prevents flooding

Inflow regulation |Maintains water level

Outflow regulation|Controls water quality

Harvest drains Facilitate fish harvesting

Pilot questions 4.2
Define pond engineering.
State one basic engineering concept in aquaculture ponds.
Mention one design feature of ponds.
Identify one purpose of drainage systems.

Explain why water management is important in aquaculture ponds.

4.3 Pond Construction Methods

4.3.1 Steps in pond construction

Pond construction is the process of building aquaculture ponds based on survey
and engineering designs. The steps typically include clearing the site, marking
boundaries, excavating soil, shaping the pond, and building embankments. After
excavation, inlets and outlets are installed to regulate water flow, and the pond
bottom is compacted to reduce seepage.

Following these steps systematically ensures that ponds are durable, functional,
and suitable for fish farming.

Steps in pond construction include clearing the site, excavating soil, and building

-

MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Sigure Steps in Pond Construction

From Land to Operational Aquaclature Pond

1. Site Cleering & 2. Excavation & 3. Embanknment 4. Inlet/Outlet
Preparation & Shaping Building Installation

N\

, i ~ Inlet Pipe @ ‘ B
Yo el ® e
aoll 4% s ‘
- » -_— a;‘
- g
Drainage ditch
- Vegetation » Digging Pond Basin « Creating Dykes « Creating Dykes
« Removal Soil Stockpiling

« Staking Out

Source: Open Educational Resources for Aqucalature

Figure 4.3 Steps.in pond construction

4.3.2 Use of machinery and manual labour

Machinery such as bulldozers, excavators, and compactors are often used in large-
scale pond construction to speed up excavation and shaping. Manual labour is
more common in small-scale or community-level aquaculture, where workers use
hand tools like shovels, hoes, and wheelbarrows.

The choice between machinery and manual labour depends on the scale of
operations, cost, and availability of resources.

Large-scale pond construction often uses machinery, while small-scale
construetion relies on labour.

-
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Plate 4.3 Use of Machinery and
Manual Labour in Pond Construction

Source: Open Educational Resources for Aqucalature

Plate 4.3 Use of machinery and manual labour in pond construction

4.3.3 Common challenges and solutions

Pond construction faces several challenges, including poor soil quality, high costs,
water seepage, and environmental constraints. Solutions include selecting clay-rich
soils, applying waterproof linings, using community labour to reduce costs, and
designing ponds that fit local conditions.

Addressing these challenges ensures that ponds remain productive and sustainable.

Common challenges in pond construction include poor soil quality, high costs, and
water

Box 4.3 Common challenges and solutions in pond construction

Challenge Solution

Poor soil quality Select clay-rich soils or apply linings
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Challenge Solution

High costs Use community labour or phased construction

Water seepage Compact soil or use waterproof materials

Environmental constraints|Adapt design to local conditions

Pilot questions 4.3
Mention one step in pond construction.
State one example of machinery used in pond construction.
Identify one tool used in manual pond construction:
Give one common challenge in pond construction.

Explain one solution to water seepage in ponds.

4.4 Maintenance and Evaluation of Ponds

4.4.1 Routine maintenance practices

Routine maintenance refers to the regular activities carried out to keep ponds
functional and productive. These include cleaning pond bottoms to remove silt and
debris, repairing cracks in dykes and embankments, controlling vegetation around
the pond, and checking inlets and outlets for blockages.

Routine maintenance ensures that ponds remain safe, water is retained effectively,
and fish production is not disrupted.

Routine maintenance practices include cleaning pond bottoms, repairing dykes,
and controlling around the pond.

-
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Plate 4.4 Routine Maintenance Practices in Ponds

Source: Open Educational Resources for Aquacalature

Plate 4.4 Routine maintenance practices in ponds

4.4.2 Evaluating Pond performance

Pond performance evaluation involves assessing how well a pond supports fish
production. Key indicators include water quality, fish growth rates, survival rates,
and yield. Evaluation also considers whether the pond design and maintenance
practices are effective.

Regular evaluation helps farmers identify problems early and make improvements
to enhance productivity.

Pond performance evaluation considers water quality, fish growth rates, and
rates.
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Figure 4.4 Indicators of Pond Performance

Key Metrics for a Successful Aquaclature System
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Source: Open Educational Resources for Aqucalature

4.4 Indicators of pond performance

4.4.3 Sustainability considerations.in pond construction

Sustainability in pond construction refers to practices that ensure ponds remain
productive without harming the environment. This includes using eco-friendly
materials, conserving water, preventing pollution, and maintaining biodiversity.
Sustainable pond management also involves balancing economic benefits with
long-term resource use.

Sustainability ensures that aquaculture ponds contribute to food security while
protecting ecosystems.

Sustainability in pond construction involves conserving water, preventing
pollution, and maintaining
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Box 4.4 Sustainability considerations in pond construction

Consideration Purpose

Eco-friendly materials  |Reduce environmental impact

Water conservation Ensure long-term availability

Pollution prevention Protect fish and ecosystems

Biodiversity maintenance|Support ecological balance

Pilot questions 4.4
Mention one routine maintenance practice in ponds:
State one indicator of pond performance.
Identify one sustainability consideration in pond construction.
Explain why evaluation of pond performance is important.

Give one example of how sustainability protects ecosystems.
Series Summary

This Series has focused on the essential processes of pond survey, engineering,
construction, and maintenance, which form the foundation of aquaculture. We
began by examining pond survey and site selection, highlighting the importance of
soil type, water availability, accessibility, and topography. We then explored pond
engineering principles, including basic concepts, design features such as inlets and
outlets, and drainage and water management systems. Following that, we studied
pond construction methods, looking at the steps involved, the use of machinery and
manual labour, and common challenges with practical solutions. Finally, we
concluded with maintenance and evaluation, emphasising routine practices,
performance indicators, and sustainability considerations.

By completing this Series, you should now be able to define pond survey, identify
site selection criteria, demonstrate surveying tools and techniques, explain
engineering principles, describe design features, analyse water management

-
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systems, outline construction steps, distinguish between machinery and manual
labour, evaluate construction challenges, apply maintenance practices, assess pond
performance, and evaluate sustainability considerations. These abilities align
directly with the Series Learning Outcomes, equipping you with practical
knowledge and skills for effective pond development and management.

Concept Check Questions [Series 4]

Objective questions

A pond survey is the systematic assessment of land and resources to
determine site suitability. (Linked to SLO 4.1)

Clay soils are preferred for pond construction because they water
effectively. (Linked to SLO 4.2)

Pond design features include inlets, outlets, dykes, and . (Linked to SLO
4.5)

Short-answer questions
Define pond survey. (Linked to SLO 4.1)
State one criterion for site selection. (Linked to SLO 4.2)
Mention one.tool used in pond surveying. (Linked to SLO 4.3)

Identify one basic engineering concept in aquaculture ponds. (Linked to SLO
4.4)

Give one purpose of drainage systems in ponds. (Linked to SLO 4.6)

State one step in pond construction. (Linked to SLO 4.7)

Mention one common challenge in pond construction. (Linked to SLO 4.9)

Identify one routine maintenance practice in ponds. (Linked to SLO 4.10)
Long-answer questions

Explain why site selection is critical for pond construction. (Linked to SLO 4.2)

-
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Discuss the importance of water management systems in aquaculture ponds.
(Linked to SLO 4.6)

Analyse sustainability considerations in pond construction and management.
(Linked to SLO 4.12)

Answers to Concept Check Questions [Series 4]

Objective questions
Water
Retain
Embankments
Short-answer questions

A pond survey is the systematic assessment of land and water resources to
determine site suitability.

Soil type.

Soil auger.

Water retention.
Prevent flooding.
Excavating soil.

Water seepage.
Cleaning pond bottoms.

Long-answer questions

Basic response: Site selection ensures ponds are built in suitable locations for
water retention and accessibility.

-
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Value-added response: It also reduces construction costs, prevents seepage,
and supports long-term productivity by aligning with environmental
conditions.

Basic response: Water management systems regulate inflow and outflow to
maintain water levels and quality.

Value-added response: They also improve oxygen levels, reduce disease risks,
and enhance fish growth and survival rates.

Basic response: Sustainability ensures ponds remain productive without
harming the environment.

Value-added response: It involves eco<friendly materials, water conservation,
pollution prevention, and biodiversity maintenance, balancing economic
benefits with ecological protection.

Answers to Pilot Questions [Series 4]
Part 4.1
Land and water resources
Prevents costly mistakes and ensures productivity
Soil type
Measuring tape
Clay soils retain water effectively
Part 4.2
Application of engineering principles to pond design and construction
Slope design
Inlets

-
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Removes excess water and prevents flooding

Maintains water quality and supports fish growth
Part 4.3

Clearing the site

Bulldozer

Shovel

Poor soil quality

Compact soil or apply waterproof linings
Part 4.4

Repairing cracks in dykes

Fish survival rates

Pollution prevention

It helps identify problems early and improve productivity

Biodiversityamaintenance

Series 5: Pond Maintenance, Management, and Alternative Water-
Holding Structures

Part 5.1 Routine pond maintenance practices
5.1.1 Cleaning and desilting ponds
5.1.2 Repairing dykes, embankments, and inlets

-
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5.1.3 Managing water quality and vegetation
Part 5.2 Pond management strategies

5.2.1 Stocking and monitoring fish populations

5.2.2 Feeding and fertilisation practices

5.2.3 Record keeping and performance evaluation
Part 5.3 Alternative water-holding structures

5.3.1 Tanks and raceways

5.3.2 Reservoirs and cages

5.3.3 Comparative advantages and limitations
Part 5.4 Sustainability in pond and water-holding systems

5.4.1 Environmental considerations

5.4.2 Cost-effectiveness and resource use

5.4.3 Long-term management approaches
Introduction

Fish ponds and water-holding structures are vital for aquaculture, as they provide
controlled environments for fish production. Without proper maintenance and
management, ponds can quickly deteriorate, leading to poor yields and unsafe
conditions. In the last Series, we explored pond survey, engineering, and
construction, which highlighted how ponds are built. Building on that foundation,
this Series focuses on how ponds are maintained, managed, and complemented
with alternative water-holding systems.

The aim of this Series is to equip you with practical knowledge and skills in pond
maintenance, management strategies, and the use of alternative water-holding
structures, ensuring that aquaculture systems remain productive, sustainable, and
adaptable.

-
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We shall commence this Series by examining routine pond maintenance practices
such as cleaning, repairing, and managing water quality. Next, we will explore
pond management strategies, including stocking, feeding, and record keeping.
Following that, we will study alternative water-holding structures such as tanks,
raceways, reservoirs, and cages, considering their advantages and limitations.
Finally, we will conclude with sustainability, focusing on environmental
considerations, cost-effectiveness, and long-term management approaches.

Series Learning Outcomes [Series 5]
Upon completing this Series, you should be able to:

SLO 5.1 describe routine pond maintenance practices such as cleaning,
desilting, and repairing structures,

SLO 5.2 demonstrate methods for managing water quality and vegetation in
ponds,

SLO 5.3 explain strategies for stocking and monitoring fish populations,
SLO 5.4 apply feeding and fertilisation practices to enhance pond productivity,
SLO 5.5 organise record keeping and evaluate pond performance,

SLO 5.6 identify alternative water-holding structures such as tanks, raceways,
reservoirs, and cages,

SLO 5.7 analyse the comparative advantages and limitations of alternative
water-holding structures,

SLO 5.8 evaluate sustainability considerations in pond and water-holding
systems, including environmental and cost factors, and

SLO 5.9 design long-term management approaches for maintaining productive
aquaculture systems.

-
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5.1 Routine Pond Maintenance Practices

5.1.1 Cleaning and desilting ponds

Cleaning refers to the removal of unwanted materials such as debris, weeds, and
algae from ponds. Regular cleaning prevents the accumulation of organic matter

that can reduce water quality and harm fish. Desilting is the process of removing
silt deposits that settle at the bottom of ponds over time. Excess silt reduces pond
depth, affects water circulation, and limits fish growth.

Routine cleaning and desilting ensure that ponds remain healthy and productive,
supporting optimal fish yields.

Cleaning removes debris and algae, while desilting removes deposits from
the pond bottom.

Plate 5.1 Cleaning and Desitling Ponds

Source: Open Educational Resources for Aqucclature

Plate 5.1 Cleaning and desilting ponds
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5.1.2 Repairing dykes, embankments, and inlets

Dykes and embankments are raised structures built around ponds to retain water
and prevent flooding. Over time, they may develop cracks or erosion. Regular
repairs involve filling cracks, reinforcing weak sections, and preventing vegetation
from weakening the structures. Inlets are channels or pipes that allow water into
ponds. They must be checked for blockages or leaks to ensure proper water flow.

Repairing these structures maintains pond integrity and prevents water loss, which
is critical for fish survival.

Dykes and embankments retain water, while inlets allow into ponds.

Figure 5.1 Pond Structures Requiring Maintenance
Key Areas for Upekeep & Repair

Ongoing Cycle
1. Dykes & Embankments: 2. Inlet Structure:
« Erosion Repair * Screen Cleaning
« Weed Removal 0 * Pipe Leaks

» Animal Damage Control « Gate Function

3. Outlet & Drainage
« Sluce Gate Repair

& . Screen Clearing

« Ditch Desilling

Ongoing Cycle

Source: Open Educational Resorces for Aqucalature

Figure 5.1 Pond structures requiring maintenance

5.1.3 Managing water quality and vegetation

Water quality management involves monitoring and adjusting pond conditions
such as oxygen levels, pH, and temperature to support fish health. Poor water

-
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quality can lead to disease outbreaks and reduced growth. Vegetation
management refers to controlling aquatic plants and weeds that may compete with
fish for oxygen or obstruct pond operations.

Effective water and vegetation management ensures that ponds remain balanced
ecosystems, supporting sustainable fish production.

Water quality management involves monitoring oxygen, pH, and temperature,
while vegetation management controls aquatic

Box 5.1 Key aspects of water and vegetation management in-ponds

Aspect Practice

Oxygen levels|Aeration or water.exchange

pH balance ||Liming or chemical adjustment

Temperature |Monitoring and shading

Vegetation  ||[Manual removal or controlled use of herbicides

Pilot questions 5.1
Define cleaning and desilting in ponds.
State one importance of desilting ponds.
Mention one structure that requires repair in ponds.
Identify one purpose of inlets in ponds.

Explain why water quality management is important in aquaculture ponds.

-
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5.2 Pond Management Strategies

5.2.1 Stocking and monitoring fish populations

Stocking refers to the introduction of fish fingerlings or juveniles into ponds at
appropriate densities. Proper stocking ensures that fish have enough space, food,
and oxygen to grow effectively. Monitoring involves regularly checking fish
health, growth rates, and survival levels. This helps farmers detect problems early,
such as disease outbreaks or overcrowding.

Stocking and monitoring are essential for maintaining balanced fish populations
and achieving good yields.

Stocking introduces fish into ponds, while monitoring checks fish health, growth
rates, and levels.

Plate 5.2

Stocking and Monitoring Fish Populations

I— — —

Source: Open Educational Resources for Aquclalture

Plate 5.2 Stocking and monitoring fish populations
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5.2.2 Feeding and fertilisation practices

Feeding refers to providing fish with supplementary food such as pellets, grains, or
farm by-products. Adequate feeding ensures rapid growth and high survival rates:
Fertilisation involves adding organic or inorganic fertilisers to ponds to stimulate
natural food production such as plankton. Fertilisation is particularly important in
extensive aquaculture systems where natural productivity supports fish growth.

Feeding and fertilisation must be balanced to avoid overfeeding, which can pollute
water, or underfeeding, which reduces growth.

Feeding provides supplementary food, while fertilisation stimulates natural food
production such as

Figure 5.2
Feeding and Fertilization Practices in Ponds: Key
Actions for Fish Nutrition & Pond Producivity

o
Q¢ %
X
oo
X<}
1. Feeding Practices 2. Fertilisation Practices
e Type: Pellets, formulated Ongoing Pond ¢ Type: Organic (manure),
feeds Management (manuwire, Inroganic (NPK)
e Frequency: 2-3 times/day ¢ Purpose: Boost natural food
e Location: Feeding trays, broadcast (phytply:kitraton
broadcast Application, dissolved
* Monitoring: Feed intake, ¢ Timing: Pre-stocking,
Feed intake, fish growth maintenance doses
Source: Open Educational Resorces for Aqucalature

Figure 5.2 Feeding and fertilisation practices in ponds
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5.2.3 Record keeping and performance evaluation

Record keeping involves documenting activities such as stocking dates, feed
quantities, fertiliser applications, and harvest yields. Accurate records help farmers
track progress and make informed decisions. Performance evaluation refers to
assessing whether management practices are effective, based on indicators such as
fish growth, survival, and profitability.

Record keeping and evaluation provide valuable information for improving future
pond management strategies.

Record keeping documents activities such as stocking and feeding, while
performance evaluation assesses indicators.

Box 5.2 Record keeping and performance evaluation in pond management

Practice Purpose

Stocking records  ||[Track fish numbers and dates

Feeding records Monitor feed use and efficiency

Fertilisation records||Assess pond productivity

Harvest records Measure yields and profitability

Pilot questions 5.2
Define stocking in ponds.
State one importance of monitoring fish populations.
Mention one purpose of fertilisation in ponds.
Identify one activity recorded in pond management.

Explain why record keeping is important in aquaculture.

-
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5.3 Alternative Water-Holding Structures

5.3.1 Tanks and raceways

Tanks are enclosed structures, often made of concrete, fibreglass, or plastic, used
to hold fish in controlled environments. They allow precise management of water
quality, feeding, and stocking densities. Raceways are elongated channels with
flowing water, designed to rear fish in a continuous current. They are particularly
useful for species that thrive in running water, such as trout.

Tanks and raceways provide flexibility in aquaculture, especially where land or
natural water bodies are limited.

Tanks are enclosed structures for fish culture, while raceways are clongated
channels with water.

Plate 5.3 Tanks and Raceways in Aqucalaature

Source: Open Educational Resources for Aquacalulature

Plate 5.3 Tanks and raceways in aquaculture
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5.3.2 Reservoirs and cages

Reservoirs are large water-holding bodies created by damming rivers or streams,
often used for multipurpose activities including aquaculture. They provide
extensive space for fish culture but require careful management of water quality
and stocking. Cages are net enclosures placed in natural water bodies such as lakes
or rivers, allowing fish to be cultured within a confined area while still benefiting
from the natural environment.

Reservoirs and cages expand aquaculture opportunities by utilising existing water
resources.

Reservoirs are large water-holding bodies created by damming rivers, while cages
are net enclosures placed in water bodies.

Figure 5.3 Reservorirs and Cages in Aquclalture
Open-Water Production Systems

1. Reservor Culture 2. Cage Culture

 Large, natural/artificial water body ¢ Enclosed nets in open water
* Low-intensity, polycultre * High-intensity, monocutre

* Fish live freely, managed fishery * Fish confined, easily managed
¢ Example: Lakes, rivers, coastal

¢ Example: Large public reservors
areas

Source: Open Educational Resarrces for Aqucalature

Figure 5.3 Reservoirs and cages in aquaculture
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5.3.3 Comparative advantages and limitations

Each alternative water-holding structure has advantages and limitations. Tanks
and raceways allow precise control but can be costly to build and maintain.
Reservoirs provide large-scale opportunities but may face environmental
challenges. Cages are relatively inexpensive and easy to install, but they depend
heavily on the quality of the surrounding water body.

Understanding these trade-offs helps farmers choose the most suitable system for
their resources and objectives.

Tanks and raceways allow precise control but can be to build and maintain.

Box 5.3 Comparative advantages and limitations of alternative water-holding
structures

Structure Advantages Limitations

Precise control of water and High construction and maintenance

Tanks feeding costs

Suitable for species needing

) Requires continuous water suppl
flowing water e PPYY

Raceways

Environmental and management

Reservoirs|Large-scale fish culture
challenges

Cages Low cost and easy installation Dependent on natural water quality

Pilot questions 5.3
Define tanks in aquaculture.
State one feature of raceways.

Mention one advantage of reservoirs for aquaculture.

-
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Identify one limitation of cage culture.

Explain why comparative analysis of water-holding structures is important.

5.4 Sustainability in Pond and Water-Holding Systems

5.4.1 Environmental considerations

Environmental considerations refer to practices that minimise negative impacts
of aquaculture ponds and alternative water-holding structures on the surrounding
ecosystem. These include preventing pollution from feed and fertilisers, conserving
water resources, and protecting local biodiversity. Sustainable pond systems should
avoid practices that degrade soil or contaminate nearby rivers and streams.

Environmental considerations are important because they ensure aquaculture
contributes positively to food production without harming the environment.

Environmental considerations in pond systems include preventing pollution,
conserving water, and protectingdocal

Plate 5.4 Environmental Considrations in
Pond Systems

Source: Open Educational Resorces for Aqucalature
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Plate 5.4 Environmental considerations in pond systems

5.4.2 Cost-effectiveness and resource use

Cost-effectiveness refers to managing ponds and water-holding structures in ways
that reduce expenses while maintaining productivity. This may involve using
locally available materials, adopting energy-efficient systems, and applying labour-
saving technologies. Resource use focuses on optimising inputs such-as feed,
fertilisers, and water to avoid waste.

Balancing cost-effectiveness with resource use ensures that aquaculture remains
profitable and sustainable in the long term.

Cost-effectiveness reduces expenses, while resource use focuses on optimising
inputs such as feed and

Figure 5.4 Cost-effctveness and Resource Use in Pond Systems
Sustainable Practices for Optimized Aqucalatue
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* Liming

Source: Open Educational Resorces for Aquacalture

Figure 5.4 Cost-effectiveness and resource use in pond systems
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5.4.3 Long-term management approaches

Long-term management approaches are strategies designed to keep ponds and
alternative water-holding structures productive over many years. These include
regular maintenance schedules, monitoring water quality, adopting eco-friendly
technologies, and planning for climate change impacts. Long-term approaches also
involve training farmers and communities to manage ponds sustainably.

Such approaches ensure that aquaculture systems remain resilient, profitable, and
environmentally responsible.

Long-term management approaches include regular maintenance, monitoring water
quality, and adopting eco-friendly :

Box 5.4 Long-term management approaches in pond systems

Approach Purpose

Regular maintenance Prevents faults and prolongs pond lifespan

Water quality monitoring |Ensures healthy fish growth

Eco-friendly technologies|Reduces environmental impact

Climate change planning |Improves resilience of aquaculture systems

Pilot questions 5.4
Mention one environmental consideration in pond systems.
State one cost-effective practice in pond management.
Identify one resource input that must be optimised.
Give one example of a long-term management approach.

Explain why sustainability is important in aquaculture ponds.

-
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Series Summary

This Series has focused on the maintenance, management, and sustainability of
ponds, as well as the use of alternative water-holding structures in aquaculture. We
began with routine pond maintenance practices such as cleaning, desilting,
repairing dykes and inlets, and managing water quality and vegetation. We then
explored pond management strategies, including stocking and monitoring fish
populations, feeding and fertilisation practices, and record keeping with
performance evaluation. Following that, we examined alternative water-holding
structures such as tanks, raceways, reservoirs, and cages, highlighting their
advantages and limitations. Finally, we concluded with sustainability in pond and
water-holding systems, considering environmental factors, cost-effectiveness,
resource use, and long-term management approaches.

By completing this Series, you should now be able to describe routine pond
maintenance practices, demonstrate water quality and vegetation management,
explain stocking and feeding strategies, organise record keeping, identify
alternative water-holding structures, analyse their comparative advantages, and
evaluate sustainability considerations. These abilities align directly with the Series
Learning Outcomes, equipping you with practical skills to manage aquaculture
systems effectively and sustainably:.

Concept Check Questions [Series 5]

Objective questions

Cleaning removes debris and algae, while desilting removes deposits
from the pond bottom. (Linked to SLO 5.1)

Dykes and embankments retain water, while inlets allow into ponds.
(Linked to SLO 5.2)

Feeding provides supplementary food, while fertilisation stimulates natural food
production such as . (Linked to SLO 5.4)

Short-answer questions
Define routine pond maintenance. (Linked to SLO 5.1)

State one importance of monitoring fish populations. (Linked to SLO 5.3)

-

MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Mention one purpose of fertilisation in ponds. (Linked to SLO 5.4)

Identify one activity recorded in pond management. (Linked to SLO 5.5)

Give one advantage of cage culture. (Linked to SLO 5.6)

State one limitation of raceways. (Linked to SLO 5.7)

Mention one environmental consideration in pond systems. (Linked to SLO 5.8)
Long-answer questions

Explain why water quality management is important in aquaculture ponds.
(Linked to SLO 5.2)

Discuss the importance of record keeping and performance evaluation in pond
management. (Linked to SLO 5.5)

Analyse sustainability considerations.in pond and alternative water-holding
systems. (Linked to SLO 5.8, SLO 5.9)

Answers to Concept Check Questions [Series 5]
Objective questions

Silt

Water

Plankton
Short-answer questions

Routine pond maintenance refers to regular activities such as cleaning,
desilting, repairing structures, and managing water quality.

It helps detect problems early, such as disease outbreaks or overcrowding.
Fertilisation stimulates natural food production in ponds.
Stocking records.
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Cage culture 1s low cost and easy to install.
Raceways require a continuous water supply.
Pollution prevention.

Long-answer questions

Basic response: Water quality management ensures fish remain healthy and
ponds remain productive.

Value-added response: It also prevents disease outbreaks, improves oxygen
levels, and supports sustainable aquaculture practices.

Basic response: Record keeping tracks activities and performance evaluation
assesses effectiveness of management practices.

Value-added response: Together, they provide data for decision-making,
improve efficiency, and support long-term planning in aquaculture.

Basic response: Sustainability ensures ponds and water-holding systems
remain productive without harming the environment.

Value-added response: It involves eco-friendly materials, water conservation,
pollution prevention, biodiversity maintenance, and long-term resilience
planning.

Answers to Pilot Questions [Series 5]
Part 5.1
Cleaning removes debris and algae; desilting removes silt deposits.

It prevents reduced pond depth and poor water circulation.

Dykes.
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Allow water into ponds.

It supports fish health and prevents disease outbreaks.
Part 5.2

Introduction of fish fingerlings or juveniles into ponds.

Detects problems early such as overcrowding.

Stimulates natural food production.

Feeding records.

It helps track progress and improve management decisions.
Part 5.3

Enclosed structures for fish culture.

Continuous flowing water.

Provides large-scale fish culture opportunities.

Dependent on natural water quality.

It helps farmers choose suitable systems for their resources.
Part 5.4

Conserving water,

Using locally available materials.

Feed.

Regular maintenance schedules.

It ensures aquaculture remains productive and environmentally responsible.
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