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PREFACE

Welcome to the "Aquarium Fish Keeping Skill Enhancement Course," a journey
into the captivating world of aquatic ecosystems and the art of maintaining a
booming aquarium. This course has been carefully created to provide First-Year
Bachelor of Science students with a unique blend of theoretical knowledge and
hands-on experience in the fascinating field of Aquarium Fish Keeping.

Our sincere gratitude goes to the contributors and experts whose insights have
enriched the content of this course. Their dedication and expertise have played a
pivotal role in shaping a practical manual that not only educates but also inspires
a deep appreciation for the delicate balance of life within an aquarium.

This manual serves as a guide to understanding the fundamental principles of
aquarium management, fish behaviour, and water quality analysis. Through a
series of thoughtfully designed experiments, students will explore various aspects
of fishkeeping, from assessing compatibility in community tanks to studying the
impact of feeding frequencies on water quality.

The objectives of this course extend beyond the confines of traditional academia.
We aim to instil in our students a sense of responsibility towards the aquatic life
they will encounter. By the end of this course, we hope to foster not only
competent aquarists but also environmentally conscious individuals with a
passion for sustainable aquarium practices.

As you embark on this educational journey, may this manual serve as your
companion, guiding you through the details of Aquarium Fish Keeping. We invite
you to immerse yourself in the wonder of underwater life and hold the challenges
and rewards that come with creating and maintaining a miniature aquatic
ecosystem.

Best wishes for an enriching and fulfilling experience in the world of Aquarium
Fish Keeping!
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Introduction

Welcome to the fascinating world of Aquarium Fish Keeping! This course has
been meticulously designed to provide students with a comprehensive
understanding of the intricacies involved in maintaining a thriving aquatic
environment. Aquarium Fish Keeping is not just a hobby; it's a science that blends
biology, ecology, and environmental management to create a balanced and
sustainable habitat for diverse aquatic life.

Overview of the Aquarium Fish Keeping Course:

The Aquarium Fish Keeping course is tailored for students, particularly those
pursuing a Bachelor of Science degree. It offers a hands-on and theoretical
exploration of the principles governing the well-being of aquarium fish. As part
of the curriculum, students will delve into various experiments and studies aimed
at understanding the dynamic interactions between fish species, water quality,
feeding practices, and the effectiveness of aquarium management techniques.

Importance and Relevance of the Course:

In both academic and practical contexts, Aquarium Fish Keeping holds immense
significance. From an academic perspective, it aligns with the broader fields of
biology and environmental science, offering students a unique opportunity to
apply theoretical knowledge to real-world scenarios. The course bridges
classroom learning with practical applications, fostering a holistic understanding
of aquatic ecosystems and their delicate balance.

Practically, the course equips students with skills that extend beyond the confines
of a classroom. As aquariums continue to gain popularity among hobbyists and
enthusiasts, individuals well-versed in the science of Aquarium Fish Keeping are
in demand. Whether it's for personal enjoyment or as a potential career path, the
knowledge acquired in this course empowers students to create and maintain
captivating aquatic environments while promoting the health and vitality of their
aquatic companions.

In the following pages, you will find a detailed manual outlining a series of
experiments designed to enhance your understanding of Aquarium Fish Keeping.
Each experiment contributes to the broader goal of fostering a sustainable and
enriching environment for the aquatic life within your care. Let's dive in and
explore the wonders of Aquarium Fish Keeping together!
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Laboratory Safety Guidelines for Aquarium Fish Keeping Course

Ensuring the safety of participants during practical sessions is of paramount
importance. Adherence to the following safety guidelines will create a secure and
productive learning environment:

Personal Protective Equipment (PPE):

Participants must wear appropriate PPE, including lab coats, gloves, and safety
goggles when handling chemicals or performing experiments.

Closed-toe shoes are mandatory during all practical sessions to prevent accidental
exposure to water or chemicals.

Chemical Handling:

Read and follow all instructions provided for each experiment in the manual.
Use chemicals in the prescribed quantities and concentrations.

Ensure proper ventilation when working with chemicals.

Equipment Usage:

Use laboratory equipment only for its intended purpose.

Verify the condition of equipment before use and report any damage immediately.
Follow proper operating procedures for filters, pumps, and testing Kkits.

Aquarium Maintenance:

Handle aquarium equipment with care, ensuring no damage to glass, pumps, or
electrical components.

When working with water, be cautious to prevent slips or falls. Report any wet
surfaces promptly.

Emergency Procedures:

Familiarize yourself with the location of emergency exits, fire extinguishers, and
first aid kaits.

In the event of a chemical spill, inform the instructor immediately and follow
established spill response procedures.

In case of a fire alarm, calmly exit the laboratory following evacuation routes.



First Aid and Medical Assistance:

Report any injuries or illnesses to the instructor promptly.

A first aid kit is available in the laboratory. Seek assistance if needed.
Know the location of the nearest medical facility and contact information.

Animal Handling:

Handle fish with care, avoiding unnecessary stress.

Follow ethical guidelines for the humane treatment of aquarium fish.
Report any signs of distress or abnormal behaviour in fish to the instructor.

Personal Hygiene:
Wash hands thoroughly after handling fish or aquarium equipment.
Avoid eating, drinking, or applying cosmetics in the laboratory.

Electrical Safety:
Inspect electrical cords and plugs for damage before use.
Avoid overloading electrical outlets, and report any malfunctions immediately.

Communication:
Maintain clear communication with the instructor and fellow participants.
Report any concerns regarding safety to the instructor promptly.

Final Check:

Before leaving the laboratory, ensure that all equipment is turned off, and water
sources are properly sealed.

Dispose of waste materials in designated containers.

Participants are expected to adhere to these safety guidelines to create a secure
and conducive environment for learning. Any violations or unsafe practices
should be reported to the instructor immediately. Your safety is our priority.



Experiment No. 1

Compatibility Assessment of Fish Varieties in a Community Aquarium
Tank

Aim: Assess the compatibility of different fish varieties in a community tank.

Introduction: People who love keeping fish in aquariums often want to make a
tank where different kinds of fish can live together happily. To do this, we need
to be very careful about choosing fish that get along well. This experiment is
about checking if different types of fish can live together in a tank without any
problems. We will look at things like how the fish behave, how big they grow,
and what kind of places they like to live in. This way, we can make sure the fish
are happy and the tank looks nice.

Materials: A well-established aquarium with appropriate filtration and water
parameters, various fish species representing different sizes, temperaments, and
water requirements, Notepad and pen for recording behavioural observations.
High-quality fish food suitable for all species involved, Aquatic plants and
decorations for providing hiding spots and territorial boundaries.

Procedure:

Pick different kinds of fish that will get along in your tank for this experiment
first. Make sure they're different sizes, have good temperaments, and need similar
water conditions. Let them get used to their new home by following the right steps
to reduce stress.

Observe the fish for a few weeks. Look at how they act - if they fight, stick to
certain areas, or swim together. Also, make sure they all eat well, and check if
they stay healthy. You might need to change things if you notice any problems,
like fights or fish not getting along. Try moving things around in the tank, adding
more hiding spots, or even taking out a fish causing trouble.

Write down what you see regularly. After a few weeks, see how well the different
types of fish are getting along. Figure out which ones are doing well together and
if any issues popped up during the experiment. This way, you'll know how to
make your tank a happy and good-looking home for your fish



Experiment No. 2

Behavioural and Preference Study of Diverse Fish Varieties in Aquarium
Settings

Aim: Study the behaviour and preferences of different fish varieties.

Introduction:

Understanding the behaviour and preferences of different fish varieties is crucial
for providing optimal care and creating a harmonious aquarium environment.
This study aims to explore the unique behaviours, social dynamics, and habitat
preferences of various fish species, shedding light on the details of their
interactions within aquarium settings.

Materials:

The diverse selection of fish species with varying sizes, temperaments, and
habitat preferences, Multiple aquarium setups with appropriate filtration,
lighting, and substrate, Water testing kits to monitor and maintain consistent
water parameters, aquatic plants, decorations, and hiding spots to mimic natural
habitats.

Procedure:

First, pick different kinds of fish that represent a good mix in terms of size,
temperament, and where they come from. Make sure to have a mix of fish that
like to swim together, some that like their own space, and others in between. Next,
set up different aquariums tailored to what each type of fish likes. This includes
adding the right kind of bottom, decorations, and hiding spots.

Let the fish get used to their new homes to reduce stress. Watch how they act
during this time. Start paying attention to how the fish behave. Look at how often
they eat, if they fight during meals, and whether they prefer live or prepared food.
Observe how they interact socially, such as if they swim together or have any
arguments. Also, keep an eye on how active they are, whether they like to be out
during the day or night, and how they explore their surroundings.

See if each fish has specific preferences, like the kind of water they like in terms
of pH, temperature, and hardness. Also, check if they have preferences for the



bottom of the tank, like gravel or sand, and see how they react to decorations like
plants, rocks, and caves.

Make some controlled changes to the tank environment to see how the fish react.
This could include adjusting the lighting, water flow, or temperature.

Finally, write down everything you observe in an organized way, including the
time. Look at the data to find any patterns or connections between the different
behaviours. This way, you can understand how well the fish get along and if the
tank setup suits each type of fish.



Experiment No. 3
Estimation of Nitrite and nitrate levels from the water sample.
Aim: To estimate Nitrite and nitrate levels from water samples.

Introduction:

Estimating nitrite and nitrate levels in a water sample is crucial for monitoring
water quality, especially in aquariums or aquatic environments. Both nitrite and
nitrate are nitrogen compounds that can have adverse effects on aquatic life when
present in excessive amounts.

Materials:
Nitrite Test Kit, Nitrate Test Kit, Water Sample, Test Tubes or Containers, Pipettes
or Droppers etc Safety Gloves etc.

Procedure:

First, use a clean container to get a sample of the water. Make sure the container
is clean by rinsing it well before collecting the sample. Next, for the nitrite test,
follow the instructions that come with the test kit. Usually, you add some stuff to
the water sample in a test tube, shake it, and the water changes colour. Compare
this colour with a chart to know the nitrite level. Then, for the nitrate test, do the
same steps. Add things to the water, shake it, and compare the colour to another
chart to find the nitrate level. Write down the results, usually in parts per million
(ppm), and see if they are okay for your aquarium. If the levels are too high, it
might mean there's a problem with the water, and you might need to fix it. You
can repeat the tests to double-check if needed. Remember to test regularly to keep
the water good for your fish, and always follow the instructions that come with
the test kits for accurate results.

By regularly estimating nitrite and nitrate levels, aquarium enthusiasts and water

quality managers can maintain a healthy aquatic environment and prevent
potential harm to fish and other aquatic organisms.
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Experiment No. 4

Impact of different water change frequencies on ammonia, nitrite, and
nitrate levels.

Aim: To investigate the impact of different water change frequencies on
ammonia, nitrite, and nitrate levels.

Introduction:

Investigating the impact of different water change frequencies on ammonia,
nitrite, and nitrate levels is crucial to maintaining a healthy aquarium
environment. Water changes play a vital role in diluting and removing
accumulated toxins in the water.

Materials:

Aquarium(s) with Filtration System, Test Kits for Ammonia, Nitrite, and Nitrate,
Water Dechlorinator, Clean Water Source, Measuring Container, Notepad and
Pen for Recording Data

Procedure:

To begin the experiment, measure and record the initial levels of ammonia, nitrite,
and nitrate in the aquarium(s) to establish a baseline for comparison. Next, select
different frequencies for changing the water, such as weekly and bi-weekly
ensuring that the volume change remains consistent for accurate comparisons.
Follow a water change protocol by siphoning out a predetermined amount of
water (e.g., 20% of the total aquarium volume) during each change and replacing
it with fresh, dechlorinated water from a clean source. Immediately after each
water change, measure and record the levels of ammonia, nitrite, and nitrate.
Allow some time for the water to circulate and test again to ensure accurate
readings. Compare the results to the baseline measurements to evaluate the
impact of water changes on water quality. Additionally, make qualitative
observations regarding fish behaviour, overall aquarium health, and water
appearance, as these observations can complement the quantitative data.
Conclude the most effective water change frequency for maintaining optimal
ammonia, nitrite, and nitrate levels in your specific aquarium setup.

By systematically investigating the impact of different water change frequencies
on ammonia, nitrite, and nitrate levels, you can tailor your aquarium maintenance
routine to provide the best possible conditions for the health and well-being of
your aquatic inhabitants.
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Experiment No. 5
Correlation between nitrite and nitrate levels.
Aim: To explore the correlation between nitrite and nitrate levels.

Introduction:

Exploring the correlation between nitrite and nitrate levels is important in
understanding the nitrogen cycle in aquariums and aquatic environments. Nitrite
(NO2-) and nitrate (NO3-) are both nitrogen compounds produced during the
biological breakdown of organic matter and ammonia.

Materials:
Aquarium with Filtration System, Test Kits for Nitrite and Nitrate, Water
Dechlorinator, Measuring Container, Notepad and Pen for Recording Data.

Procedure:

First, measure and write down the starting levels of nitrite and nitrate in the
aquarium before making any changes. Make sure your aquarium has been running
for a while to create stable conditions. Next, stimulate the nitrogen cycle by
adding a bit of ammonia, which can come from fish food, a few small fish, or a
special solution.

Regularly check the nitrite levels as the nitrogen cycle continues. Note how long
it takes for nitrite levels to reach their highest point and then go back down. Once
nitrite levels start dropping, begin measuring and writing down nitrate levels.
Keep monitoring nitrate levels as the nitrogen cycle goes on.

Make a graph to show how nitrite and nitrate levels change over time. Analyze
the graph to understand the patterns and connections between nitrite and nitrate.
Watch for the time it takes for nitrite levels to peak and how nitrate levels follow.
When nitrite levels return to normal or can't be detected, it means the nitrogen
cycle is complete.

Understanding this nitrogen cycle helps you keep a stable and healthy
environment for your fish and other aquatic friends in the tank. Consider any
changes in your aquarium, like more fish or different feeding habits, that might
affect nitrite and nitrate levels.
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Experiment No. 6
Determination of the stability of pH levels in the aquarium Tank.
Aim: To determine the stability of pH levels in the aquarium tank.

Introduction:

Determining the stability of pH levels in your aquarium is crucial for the health
and well-being of your aquatic inhabitants. Fluctuations in pH can stress fish and
other organisms, potentially leading to adverse effects on their health. Here's a
step-by-step guide on how to assess the stability of pH levels in your aquarium:

Materials:
pH Test Kit, Aquarium with Filtration System, Water Dechlorinator, Measuring
Container, Notepad and Pen for Recording Data.

Procedure:

First, measure and write down the starting pH level of your aquarium water. Make
sure your aquarium has been running for a while to create stable conditions. Then,
regularly check the pH, preferably at the same time each day, to catch any
changes. It's important to test the pH before making any water changes for
accurate results. Check the pH right before and after a water change to see if it
has an impact. Also, observe and write down the pH before and after feeding your
fish, as certain foods can affect pH.

During busy times in your aquarium, like when you add new fish or plants, keep
an eye on the pH to see if it changes. Think about any outside factors that might
affect pH, like changes in tap water or decorations. Analyze all your data to
understand if the pH in your aquarium is staying stable or if it's changing a lot. If
you notice big changes and they seem to be causing problems, you might need to
make some adjustments. By systematically monitoring and analysing pH levels
in your aquarium, you can assess the stability of the water parameters and make
informed decisions to maintain a suitable and stable environment for your aquatic
inhabitants.

Understanding and managing the pH in your aquarium is important to keep your
fish and other aquatic buddies happy and healthy.
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Experiment No. 7

Effectiveness of natural materials (e.g., crushed coral) and chemical buffers
in stabilizing pH.

Aim: To compare the effectiveness of natural materials (e.g., crushed coral) and
chemical buffers in stabilizing pH.

Introduction:

Comparing the effectiveness of natural materials, such as crushed coral, and
chemical buffers in stabilizing pH involves evaluating their impact on
maintaining a consistent and suitable pH level in an aquarium. Here's a step-by-
step guide on how to conduct such a comparison:

Materials:

Two Identical Aquariums, pH Test Kit, Crushed Coral (Natural Material),
Commercial pH Buffer Solution (Chemical Buffer), Water Dechlorinator,
Measuring Container, Notepad and Pen for Recording Data.

Procedure:

First, set up two tanks that look exactly the same. Use the same water, gravel, and
decorations in both tanks. Make sure both have a similar number of fish and use
identical filters. Next, measure and write down the starting pH levels in both tanks
using a pH test kit. Check if there are any differences and be sure the pH is right
for the type of fish you have.

In one tank, put crushed coral, a natural material that acts like a buffer. Follow
the guidelines for how much to use based on the tank's size. In the other tank, add
a commercial pH buffer following the instructions on the package. Make sure the
buffer is right for your aquarium's pH needs. Now, regularly check the pH levels
in both tanks for some time. Do this at the same time every day to get accurate
results.

Keep an eye on how the pH changes before and after you do water changes in
both tanks. Also, observe and write down the pH before and after feeding the fish.
See if there are any differences between the tank with crushed coral and the one
with the chemical buffer. After a while, look at all the data you collected. Figure
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out if the crushed coral and the chemical buffer are doing a good job of keeping
the pH steady. Check for any patterns or big differences between the two tanks.

Lastly, watch how the fish are doing in both tanks. See if they look happy and
healthy or if there are any signs of stress or problems that might be linked to
changes in pH. This way, you can understand if the natural material and the
chemical buffer are effective in keeping the pH stable and providing a good
environment for your fish. Draw conclusions based on the comparison and
determine which method (natural material or chemical buffer) is more effective
in maintaining stable pH levels in your specific aquarium setup.

By systematically comparing the effectiveness of natural materials (crushed
coral) and chemical buffers in stabilizing pH, you can make informed decisions
about the best method to maintain optimal pH levels for the health and well-being
of your aquarium inhabitants.
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Experiment No. 8
Preparation of artificial fish feed (e.g., flakes, granules, pellets etc.)
Aim: To prepare artificial fish feed.

Introduction:

Preparing artificial fish feed at home allows you to customize the nutritional
content for your specific fish species and can be a cost-effective option. Here's a
general guide on how to prepare artificial fish feed in various forms like flakes,
granules, and pellets:

Ingredients:

Protein Source: Fish meal, shrimp meal, or other high-quality protein sources.
Binding Agent: Wheat flour, soy flour, or egg white to bind the ingredients
together.

Fish Oil: For essential fatty acids. Salmon oil or cod liver oil are good options.
Vitamins and Minerals: Fish multivitamin supplement or a mix of individual
vitamins and minerals.

Carbohydrates: Cornmeal or rice flour can be used to add carbohydrates.
Vegetables (Optional): Finely ground vegetables like spinach or spirulina for
added nutrients.

Colour Enhancers (Optional): Paprika, carrot powder, or other natural sources for
colour enhancement.

Equipment:
Mixing Bowl, Measuring Cups and Spoons, Food Processor or Blender, Rolling
Pin (for flakes), Extruder (for pellets) and Oven

Procedure:

To create your own fish food, start by measuring the ingredients as per your
desired recipe, adjusting the ratios based on what your fish need. Combine the
dry ingredients in a bowl, making sure the proteins, carbohydrates, vitamins, and
minerals are evenly mixed. Use a food processor or blender to grind the
ingredients into a fine powder for a consistent texture. Next, add fish oil and a
binding agent (like wheat flour, soy flour, or egg white) to the dry mix, blending
until it becomes dough-like. Optionally, include finely chopped or ground
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vegetables and blend until distributed. For flakes, roll out the mixture and air-dry
until brittle. For granules or pellets, shape small, bite-sized pieces by hand or with
an extruder. Dry the formed feed on trays in a food dehydrator or low-temperature
oven to prevent spoilage.

Store the artificial fish feed in an airtight container once completely dry, keeping
it in a cool, dry place away from direct sunlight. Experiment with formulations
and textures, adjust feeding frequency based on your fish's appetite, and observe
their health and behaviour to ensure the feed meets their nutritional needs.
Practice good hygiene throughout the process. Ensure cleanliness and hygiene
while preparing the feed to prevent contamination.
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Experiment No. 9
Culture of live feed for fish

Aim: To develop cultures of live feed for fish.

Introduction:

Culturing live feed for fishes is a common practice in aquaculture and aquarium
keeping. Live feed provides essential nutrients and mimics the natural diet of
many fish species, especially during early developmental stages.

Brine Shrimp (Artemia) Culture:

Materials: Brine shrimp cysts (eggs), Airtight container or hatching apparatus,
Air pump and air stone, Salt mix (non-iodized), pH test kit, Light source and Fine
mesh sieve

Procedure:

To prepare saltwater for hatching brine shrimp, mix non-iodized salt with
dechlorinated water, aiming for a specific gravity of approximately 1.018 to
1.020. Once the saltwater is ready, add brine shrimp cysts according to the
recommended amount specified in the cyst instructions. Use an air pump and air
stone to provide continuous aeration, facilitating the movement of hatching brine
shrimp nauplii.

Place the container with the brine shrimp cysts and saltwater under a light source
and maintain a temperature between 25-28°C (77-82°F). Brine shrimp typically
hatch within 24-48 hours.

Once hatched, turn off the air pump and let the container settle. Live brine shrimp
will swim to the top. Use a fine mesh sieve to collect and rinse the brine shrimp,
removing excess salt with fresh water.

You can feed the live brine shrimp immediately to your fish, or store them in a

separate container in the refrigerator for short-term use. This process provides a
nutritious and live food source for your aquarium fish.
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Daphnia Culture:

Materials: Daphnia cultures (obtained from a reputable source), Large containers
or tanks, Aeration system, Dechlorinated water, Green water (algae) or a suitable
microalgae culture, Commercial daphnia food or yeast.

Procedure:

To set up containers for culturing daphnia, begin by filling them with
dechlorinated water, and it's advisable to use slightly hard water for the daphnia.
Introduce green water or a microalgae culture into the containers to provide a
food source for the daphnia, ensuring suitable lighting for algae growth. Add a
small amount of a daphnia culture to each container, allowing the population to
establish.

Set up an aeration system in each container to maintain oxygen levels and ensure
proper water circulation. Supplement the daphnia's diet with commercial daphnia
food or yeast to enhance their nutritional content.

When the daphnia population is established, harvest them using a fine mesh net
or sieve, being mindful not to deplete their numbers entirely. Feed the live
daphnia to your fish immediately, or store them in a separate container with
dechlorinated water for short-term use.

To ensure success in culturing daphnia, regularly monitor and maintain water
quality in the culture containers to ensure the health of the live feed. Keep the
water temperature within the optimal range for daphnia, and practice sterility to
create a conducive environment for their growth.

Maintain a clean and sterile environment to prevent contamination in your live
feed cultures.

By successfully culturing live feed such as brine shrimp and daphnia, you can
provide a nutritious and natural diet for your fish, especially in the early stages of
development. Adjust the culture scale based on the size and number of fish you
are feeding.
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Experiment No. 10
Impact of different feeding frequencies on fish health and water quality.

Aim: To Investigate the impact of different feeding frequencies on fish health and
water quality.

Introduction:

Investigating the impact of different feeding frequencies on fish health and water
quality is crucial for optimizing the care of your aquarium or aquaculture system.
This study will help you understand how varying feeding schedules influence
both the well-being of the fish and the overall water parameters. Here's a guide
on how to conduct such an investigation:

Materials:

Aquarium or Aquaculture System, Test Kits for Water Parameters (ammonia,
nitrite, nitrate, pH), High-quality Fish Food, Measuring Container, Notepad and
Pen for Recording Data.

Procedure:

First, measure and record the initial water parameters (ammonia, nitrite, nitrate,
pH). Choose a mix of acclimated fish species for your study and divide them into
groups based on feeding frequencies—Ilike once, twice, or three times a day. Stick
to the feeding schedules, offering each group a controlled amount of suitable fish
food. After each feeding, observe the fish for behaviour changes, activity levels,
and overall health, noting any signs of stress or appetite variations. Regularly test
water parameters and monitor environmental factors like temperature and
lighting. Analyze the data to identify connections between feeding frequencies,
fish health, and water quality, looking for patterns that could impact the well-
being of your aquarium fish.

Draw conclusions based on the data analysis. Determine if there is a feeding
frequency that appears to be most beneficial for both fish health and water quality.
If unexpected issues arise during the study, be prepared to make adjustments to
the feeding frequencies or other relevant factors.
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Experiment No. 11
Impact of overfeeding or other factors on ammonia levels

Aim: Observe the impact of overfeeding or other factors on ammonia levels.
Introduction:

Observing the impact of overfeeding and other factors on ammonia levels is
essential for maintaining a healthy aquarium environment. Ammonia is a toxic
compound that can harm fish when present in elevated concentrations. Here's a
guide on how to conduct this observation:

Materials:

Aquarium or Aquaculture System, Test Kit for Ammonia, High-quality Fish
Food, Measuring Container, Notepad and Pen for Recording Data.

Procedure:

To investigate the impact of overfeeding on ammonia levels in your aquarium,
start by measuring and recording the baseline levels of ammonia. Choose a
diverse group of acclimated fish species for the study. Establish a regular feeding
schedule based on their dietary needs, providing an appropriate amount of high-
quality fish food. Then, conduct an overfeeding experiment by intentionally
offering an excessive amount of food compared to the normal regimen and note
the quantity provided. Observe the fish and the aquarium environment closely
after the overfeeding experiment, documenting any changes in behaviour, signs
of stress, increased waste production, or alterations in water clarity. Regularly test
ammonia levels at various time points following the overfeeding experiment and,
if ammonia levels rise significantly, consider performing partial water changes to
dilute the concentration and improve water quality. Analyze the collected data,
comparing ammonia levels before and after the overfeeding experiment, and look
for correlations between overfeeding and ammonia spikes. Additionally, take into
account other factors that might contribute to ammonia increases, such as changes
in temperature, dead plant material, or the introduction of new fish. Draw
conclusions based on the data analysis. Determine the impact of overfeeding and
other factors on ammonia levels and assess the potential risks to fish health.

By observing the impact of overfeeding and other factors on ammonia levels, you
gain valuable insights into the relationship between feeding practices, water
quality, and fish health. Adjustments to feeding routines and other management
practices can then be made to promote a stable and healthy aquatic environment.
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Experiment No. 12
Evaluation of the effectiveness of your aquarium filter

Aim: To evaluate the effectiveness of your aquarium filter.

Introduction:

Evaluating the effectiveness of your aquarium filter is crucial for maintaining a
healthy aquatic environment. A well-functioning filter helps remove debris,
excess nutrients, and harmful substances from the water, contributing to water
clarity and the overall well-being of your fish. Here's a guide on how to evaluate
the effectiveness of your aquarium filter:

Materials: Aquarium with Filter System, Test Kits for Water Parameters
(Ammonia, Nitrite, Nitrate, pH), Water Testing Equipment (Hydrometer,
Thermometer), Timer (if applicable), Notepad and Pen for Recording Data.
Procedure:

To assess the effectiveness of your aquarium filter, start by measuring and
recording baseline water parameters, including ammonia, nitrite, nitrate, and pH.
Conduct a visual inspection of the filter system, examining components like filter
media, impellers, tubing, and mechanical or biological filtration elements for
clogs, damage, or wear. Observe the water flow and circulation patterns created
by the filter, ensuring adequate circulation throughout the aquarium. If applicable,
check the condition of the filter media, cleaning or replacing as needed. Assess
the overall water clarity, as a well-functioning filter should contribute to clear
water by removing suspended particles. After a period of regular filter operation,
test water parameters again and compare the results with the baseline
measurements. Measure the filter's flow rate by timing how long it takes to fill a
known volume container with filtered water and compare it to the manufacturer's
specifications. Evaluate the noise level produced by the filter, as unusual sounds
may indicate issues with the impeller or other components. Ensure the filter is not
causing significant temperature fluctuations in the aquarium by consistently
monitoring water temperature with a thermometer. Finally, analyse the collected
data to determine the filter's effectiveness in maintaining water quality and overall
aquarium conditions.

By systematically evaluating the effectiveness of your aquarium filter through
visual inspections, water parameter testing, flow rate measurements, and other
assessments, you can make informed decisions about maintenance, adjustments,
or upgrades to ensure a consistently healthy and thriving aquatic environment.
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Appendix A: Common Fish Diseases and Treatment

This appendix provides a comprehensive guide to common fish diseases encountered in
aquariums, along with suggested treatment options. Prompt identification and appropriate
action are essential for maintaining the health and well-being of your aquatic companions.
Consult this guide when observing any signs of illness among your fish.

Ich (Ichthyophthirius multifiliis)

Symptoms: White spots resembling grains of salt on the skin and fins, abnormal swimming
behaviour.

Treatment: Increase the tank temperature gradually, add aquarium salt, and consider using
copper-based medications.

Fin Rot

Symptoms: Frayed or disintegrating fins, discoloration.

Treatment: Improve water quality through regular water changes, and administer antibiotics if
bacterial infection is present.

Columnaris Disease (Flavobacterium columnare)

Symptoms: White, thread-like lesions on the body and fins.
Treatment: Isolate infected fish, and use antibiotics like tetracycline or chloramphenicol.
Dropsy

Symptoms: Swollen abdomen, scales protruding like a pinecone.

Treatment: Isolate affected fish, use antibiotics, and consider adding Epsom salt to reduce
swelling.

Velvet (Oodinium)

Symptoms: Fine, gold or rust-coloured dust on the skin, rapid gill movement.
Treatment: Increase temperature, use copper-based medications or formalin.
Anchor Worms (Lernaea)

Symptoms: Visible worm-like parasites protruding from fish skin.
Treatment: Remove the visible worms manually, and treat them with anti-parasitic medications.
Cotton Wool Disease (Saprolegnia)

Symptoms: White, cotton-like growth on skin, fins, or gills.
Treatment: Improve water quality, and use antifungal medications.
Parasitic Worms

Symptoms: Visible worms in fish faeces or around the anus.
Treatment: Use antiparasitic medications, and quarantine infected fish.
Ichthyobodo Infection (Costia)

Symptoms: Cloudy skin, excess mucus production.

Treatment: Increase temperature, use formalin or copper-based medications.
Hole-in-the-Head Disease
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Symptoms: Small pits or holes on the head.
Treatment: Improve diet with vitamin-enriched foods, and use medications for bacterial or
parasitic infections.

Note: Always follow the recommended dosage and application instructions for medications,
and consider seeking advice from a qualified veterinarian for severe cases. Regular observation
and preventive measures, such as maintaining optimal water conditions and quarantine
procedures, contribute to disease prevention.

Appendix B: Water Parameter Reference Chart

This reference chart is designed to assist aquarium enthusiasts in maintaining optimal water
conditions for the health and well-being of their aquatic inhabitants. Regular monitoring and
adjustment of key water parameters contribute to a stable and thriving aquarium environment.

Water Parameter Ideal Range Measurement Unit

pH 6.5-7.5 pH

(Acidity/Alkalinity)

Ammonia 0 ppm | ppm
(Undetectable)

Nitrite 0 ppm | ppm
(Undetectable)

Nitrate <20 ppm ppm

Temperature Species- Celsius or Fahrenheit
dependent

Hardness (GH) 4-8dGH degrees of General Hardness

Alkalinity (KH) 3-8dKH degrees of Carbonate Hardness

Dissolved Oxygen 5-8 ppm ppm

Conductivity Species- microsiemens per centimeter (uS/cm) or
dependent millisiemens per centimeter (mS/cm)

Salinity Species- ppt (parts per thousand) or specific gravity
dependent

Instructions:

pH (Acidity/Alkalinity): Measure the pH level regularly to ensure it falls within the ideal range
for your specific fish species.

Ammonia, Nitrite, Nitrate: Regularly test for these parameters using appropriate kits. Ammonia
and Nitrite should ideally be undetectable, while Nitrate levels should be kept below 20 ppm.

Temperature: Adjust the aquarium's temperature based on the specific requirements of the fish
species present.

Hardness (GH) and Alkalinity (KH): Test the general hardness (GH) and carbonate hardness
(KH) to maintain stable conditions for fish and plants.

Dissolved Oxygen: Ensure an adequate level of dissolved oxygen for the well-being of fish and
other aquatic organisms.

24



Conductivity: Measure the ability of water to conduct an electric current. This is particularly
relevant for aquarium setups with specific requirements.

Salinity: Relevant for aquariums with brackish or marine species. Measure salinity using parts
per thousand (ppt) or specific gravity.

Regularly recording and tracking these parameters will help you identify trends, detect issues
early, and make informed adjustments to maintain a healthy and thriving aquatic environment.

Note: Ideal ranges may vary based on the specific requirements of different fish species.

Always consider the preferences of the inhabitants in your aquarium and adjust the parameters
accordingly.

Appendix C: Fish Compatibility Chart

This Fish Compatibility Chart guides on selecting fish species that are likely to coexist
harmoniously in a shared aquarium. It takes into account factors such as temperament, size,
and environmental preferences. However, individual variations may occur, and careful
observation is recommended when introducing new fish to an existing community.

Fish Species Compatibility Size (Adult) | Temperament Preferred
Environment
Guppy Excellent Small Peaceful Freshwater,
Community
Betta Caution Small Semi-aggressive | Freshwater,
Solitar
Neon Tetra Excellent Small Peaceful Freshwater,
Schooling
Angelfish Caution Medium Semi-aggressive | Freshwater, Semi-
solitary
Corydoras Excellent Small Peaceful Freshwater,
Catfish Bottom-dweller
African Cichlid | Caution Medium Aggressive Freshwater,
Species-specific
Goldfish Good Medium Peaceful Freshwater,
Coldwater
Zebra Danio Excellent Small Peaceful Freshwater,
Schooling
Discus Caution Large Peaceful Freshwater,
Species-specific
Clown Loach Good Large Semi-aggressive | Freshwater, Group
Mollies Good Small Peaceful Freshwater,
Community
Swordtail Good Medium Semi-aggressive | Freshwater,
Community
Rainbowfish Excellent Medium Peaceful Freshwater,
Schooling
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Appendix D: Troubleshooting Guide for Aquarium Issues

This Troubleshooting Guide is designed to help aquarium enthusiasts identify and address
common issues that may arise in their aquarium setups. If problems persist, it is advisable to
seek guidance from experienced aquarists or professionals.

Cloudy Water:
Possible Causes: Overfeeding, bacterial bloom, suspended particles.
Troubleshooting: Adjust feeding, perform water changes, and check filtration.

Algae Bloom:
Possible Causes: Excess nutrients, and prolonged light exposure.
Troubleshooting: Reduce feeding, adjust lighting duration, and consider algae-eating species.

Fish Aggression:
Possible Causes: Overcrowding, incompatible species.
Troubleshooting: Evaluate tank population, separate aggressive fish, and provide hiding spots.

High Ammonia or Nitrite Levels:
Possible Causes: Overfeeding, insufficient filtration.
Troubleshooting: Adjust feeding, increase water changes, and monitor filtration.

Diseased Fish:

Possible Causes: Poor water quality, stress.

Troubleshooting: Isolate affected fish, perform water tests, and consult a fish health
professional.

Filter Malfunction:

Possible Causes: Clogs, mechanical failure.

Troubleshooting: Clean or replace filter media, inspect components, and ensure proper
functioning.

pH Fluctuations:

Possible Causes: Lack of buffering, substrate issues.

Troubleshooting: Use buffering materials, monitor substrate conditions, and adjust water
changes.

Plant Wilting or Yellowing:
Possible Causes: Inadequate lighting, nutrient deficiency.
Troubleshooting: Enhance lighting, provide suitable fertilizers, and assess substrate conditions.

Always address issues promptly to maintain a healthy and thriving aquarium environment.

Seeking advice from experienced aquarists or professionals can be valuable in complex
situations.
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Glossary

Compatibility Assessment:
Definition: Evaluating fish varieties' ability to coexist in an aquarium.
Application: Ensures selected fish get along in terms of behaviour, size, and water needs.

Water Parameters:
Definition: Chemical and physical characteristics of aquarium water.
Application: Includes parameters like ammonia, nitrite, nitrate, pH, temperature, and hardness.

Nitrogen Cycle:
Definition: Biological process converting ammonia to nitrite and nitrate.
Application: Crucial for maintaining water quality in aquariums.

Cyst:
Definition: Dormant form of brine shrimp used in hatching.
Application: Essential for brine shrimp culturing as live fish feed.

Aeration:
Definition: Adding air to water for oxygenation.
Application: Vital for hatching brine shrimp and overall aquarium health.

Specific Gravity:
Definition: Density of liquid compared to water.
Application: Important in preparing saltwater for brine shrimp hatching.

Microalgae Culture:
Definition: Controlled cultivation of microscopic algae.
Application: Provides natural food for daphnia, enhancing live feed nutrition.

Flow Rate:
Definition: Volume of water passing through a filter per time unit.
Application: Measures efficiency in maintaining water circulation.

Hydrometer:

Definition: Instrument measuring liquid specific gravity.
Application: Used in maintaining correct salinity levels in aquariums.
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Impeller:
Definition: Rotating component generating water flow.
Application: Key for water circulation in aquarium filters.

Aquaculture:
Definition: Cultivation of aquatic organisms.
Application: Techniques applied in maintaining aquarium health.

Baseline Measurements:
Definition: Initial data collected before experiments.
Application: Reference for assessing changes in variables.

Daphnia:

Definition: Tiny crustaceans used as live feed.

Application: Cultured for sustainable fish nutrition.

Sterility:

Definition: Free from microorganisms.

Application: Vital in live feed cultures to prevent contamination.

Extruder:
Definition: Device shaping feed particles.
Application: Forms uniform pellets for fish feed.

Natural Material:
Definition: Substances like crushed coral influence water parameters.
Application: Used as buffers to stabilize pH.

Chemical Buffer:
Definition: Substances stabilizing pH.
Application: Prevents pH fluctuations in aquariums.

Hygiene:
Definition: Practices maintaining cleanliness.
Application: Crucial in feed preparation and live feed cultures.

Toxic Compound:
Definition: Harmful substances like ammonia.
Application: Monitored to prevent harm in aquariums.

Water Change Frequency:
Definition: Regularity of partial water changes.
Application: Maintains optimal water parameters.

Culturing:
Definition: Cultivating organisms in controlled conditions.
Application: Used for live feed production.

Artificial Fish Feed:
Definition: Customized formulated feed.
Application: Provides balanced nutrition for fish.
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Dietary Needs:
Definition: Specific nutritional requirements.
Application: Considered in formulating artificial fish feed.

Aquarium Environments:
Definition: Conditions within an aquarium.
Application: Essential for the well-being of aquatic organisms.

Well-Being:

Definition: Healthy and thriving state.
Application: Ensured by suitable environments and proper care.
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For inquiries and additional information, please contact:

Department of Zoology
R. P. Gogate College of Arts and Science & R. V. Jogalekar College of
Commerce, Ratnagiri
Adv. N. V. Joshi Marg, Near District Course,
Ratnagiri-415612
Phone Number 02352 — 221311 and 222999
Email Address: zoo.sci@gjertn.ac.in / gjcrtn(@gmail.com/

Ratnagiri Education Society’s
R. P. GOGATE COLLEGE OF ARTS AND SCIENCE AND

R.V.JOGALEKAR COLLEGE OF COMMERCE (AUTONOMOUS)
RATNAGIRI - 415612, MAHARASHTRA
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