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Course:
AG-SAC - 02.423 Small Animal Care
Unit 14:
 Aquatic Pets
Georgia Performance Standards:
AG-SAC-14 (a-g)
Academic Standards:


     SB1, SB2, SB3, SB5, SEV1
National Standards: 





Objectives:
1. Explain the importance of a quality aquatic environment.

2. Describe the differences between freshwater and saltwater fishes and warm water and cold water fish.

3. Describe the equipment needed to raise aquatic pets.

4. List of the differences in caring for saltwater and freshwater fish 

5. Discuss the nutritional needs of aquatic pets.

6. List and describe the common diseases of aquatic pets and their treatments.

7. Discuss the reproductive process of aquaculture. 


Teaching Time:

Grades: 9-12
Essential Question: What is the ideal environment for aquaculture?
Unit Understandings, Themes, and Concepts:  Students will gain an understanding of a quality aquatic environment and the needs of aquatic pets.
Primary Learning Goals:  Students will be able to describe the ideal environment for both saltwater and aquatic fish, as well as the nutritional and physical needs of fish.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_ __ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:
Small Animal Care and Management, Second Edition, Warren

Exotic Animal Care and Management, Thomson and Delmar Learning, Judah, Nuttall

Materials and Equipment:

Overhead projector





Transparency 
Eraser board






Handout 

LCD Projector






Computer

POWERPOINTS:



Web Resources:

Additional Web Resources:
Georgia Performance Standards:
AG-SAC-14 (a-g)
AG-SAC-14:  Students will develop an understanding of the nature of aquatic pets and how to care for them

a. Explain the importance of a quality aquatic environment.

b. Describe the differences between freshwater and saltwater fishes and warm water and cold water fish.

c. Describe the equipment needed to raise aquatic pets.

d. List of the differences in caring for saltwater and freshwater fish 

e. Discuss the nutritional needs of aquatic pets.

f. List and describe the common diseases of aquatic pets and their treatments.

g. Discuss the reproductive process of aquaculture. 


Academic Standards:



SB1, SB2, SB3, SB5, SEV1
SB1 The student analyzes the nature of the relationships between structures and functions in living cells.
SB2 The student analyzes how biological traits are passed on to successive generations.
SB3 The student derives the relationship between single-celled and multi-celled organisms and the increasing complexity of systems.

SB5 The student evaluates the role of natural selection in the development of the theory of evolution.
SEV1 The student investigates the flow of energy and cycling of matter within an ecosystem and relates these phenomena to human society.
Lesson Introduction Activity

Lesson:
Aquatic Pets
Assignment:


Be prepared to share ideas with the class.

Points/Grade Available:

Lesson Introduction Activity Rubric

	Content - information is written on the topic and covers each aspect of the question. 
	50 %



	Class Discussion – participates in the class discussion on the topic. 
	50 %


Teaching Procedure

1.  Explain the Importance of a Quality Aquatic 
Environment.

Excellent water quality helps sustain healthy and 
happy fish.  A quality aquatic environment helps 
fish fight disease, parasites, and stress.


A.  Saltwater Fish require:


1. pH levels – 8.1-8.4



2. Specific Gravity (amount of dissolved salt in 


the water) – 1.022 and 1.024



3. Alkalinity – how stable pH levels are when 



acid is added to the aquarium.  Alkalinity 



should be fine as long as pH is in the 




correct range.



4. Ammonia – Fish respiration and decaying 



food release ammonia into the water.  




Ammonia concentrations should be no more 



than .05 ppm.



5. Nitrates and Nitrites – The products of fish 


waste breakdown, nitrate concentrations 



should be between 50 ppm and 200 ppm, and 


nitrite concentrations should be less than 



.05 ppm.

2.  Describe the Differences Between Freshwater and Saltwater Fishes.


All fish must have the proper amounts of salt and water in their bodies.  To dilute the salt solution in their bodies, the water flows from areas of low salt solution to areas of high salt solution.  This process is called osmosis.  

The salt concentrations in the body of freshwater fish are higher than in the water around them.  This causes water to be drawn into their bodies.  The kidneys of freshwater fish retain the salts and eliminate large amounts of water so they do not have to drink extra water.  

The salt concentrations in the body of saltwater fish are much lower than that in the water around them.  This causes the water in their bodies to be drawn out and requires that they drink water to keep hydrated.  Any excess salts in a saltwater fish are eliminated in small amounts of very concentrated urine.

3.  Describe the Equipment Needed to Raise Aquatic 
Pets.


It is extremely important to have the proper 
environment for aquatic pets.  These needs 



vary between species.



A. Water Containers – used to display aquatic 
pets or for reproduction and good health.



1.  Tanks/Aquariums – a container used to hold 



water.  They range in shape and size.  A 



simple aquarium good for beginners is a 




goldfish bowl.  The most common aquariums 



are rectangular.  These range in size from 5 


gallon to 100 gallon to even larger.  All glass 



aquariums are preferred because metal 




corners and parts corrode and are more 



likely to leak, and they are easier to clean.  



The glass on a small aquarium should be ¼ 



inch thick with a the larger aquariums 




having 3/8 inch glass.  Remember to have 



level, sturdy stands to place the aquarium.    


The aquarium should be placed in a place 



free from drafts and direct sunlight.  To 



determine the number of fish per tank – 



(Tropical Fish) 1 inch of fish per 10 inches 



of surface area.  (Cold Freshwater) 1 inch 



of fish per 30 inches of surface area.  




(Marine Aquarium) 1 inch of fish per 48 




inches of surface area.  


2.  Pools/Fountains – Used for goldfish, koi or 



similar species.  They can be made from 



concrete, fiberglass, or plastic.  It is 




important that they be easy to clean and 



properly sealed.  


3.  Vats – A large tank (hundreds/thousands of 


gallons) made from concrete or fiberglass.  



They are used for fish reproduction and 



raising fish.  They require equipment for 



aeration, drainage and water circulation.  



They have different specifications 





according to the species of fish.  


4.  Earthen Ponds – Small ponds used for fish 



such as goldfish, koi, or sunfish that are 



adapted to a local climate.  The location 



should be selected with predators and 




undesirable species in mind.  Care should be 



taken to prevent runoff from nearby 




streams and include grassy areas around the 


edges to reduce muddy water and erosion.  
B. Water Quality Equipment.
1. Filters – remove solid waste and uneaten food material.  Three types of filter systems – Mechanical, Chemical and Biological.
2. Air Pumps – introduce compressed air and disperse carbon dioxide.

3. Airstones – fused, porous glass that breaks up the flow of air into minute bubbles.
C. Covers and Lighting Equipment.


Lighting is required for visual display and plant 

growth.  The amount of light needs depends on 

the amount and kind of plants, the size of the 


aquarium, the type of water, and the glass 



thickness.  Light is provided with fluorescent 


bulbs or tungsten filament bulbs.  



Tropical aquariums require water heaters 



and thermostats. 



Types of Heaters:

1.  Condensed Heater and Thermostat

2. Heater and Separate Thermostat




Heaters should be matched up with the size 


of the aquarium for proper heating.
D. Other – 

Containers for aging water, decorative items, dip nets, hydrometers, transfer containers. 



Decorations:
1. Make aquarium more attractive

2. Provide shelter

3. Provide hiding places

4. More natural appearance



Freshwater Aquariums – rocks and wood.  



Wood should be boiled several times before 


placing in the aquarium to kill bacteria.



Marine Aquariums – coral, shells, rocks and 


wood.


Plants – for visual stimulation and using up 



carbon dioxide.
4.  List of the Differences in Caring for Saltwater and Freshwater Fish.
1. Marine aquariums need to have the amount of salt or salt density watched carefully.  This can be done with a hydrometer.  The recommended specific gravity for a marine tank is 1.020 to 1.026.
2. Freshwater and Saltwater tanks should have the proper water temperature for the fish provided by the use of heaters.
5.  Discuss the Nutritional Needs of Aquatic Pets.


Fish should be fed 2-3 times per day and only fed what they can consume in a 3-5 minute period.  The types of fish food should be switched from time to time to combat boredom.

Small fish from 4-5 inches long should be fed flake food.  Flake foods are made from fish meat, fish eggs, wheat, vegetables, and additional vitamins and minerals.  Larger fish can eat pellet form food.  Top-feeding fish can be given floating fish sticks.  Sinking tablets work for bottom feeders and slow sinking tablets work for middle-feeders.


Live foods available:



Water fleas, Brine shrimp, River shrimp, 



Bloodworms, Earthworms, Flies, Maggots, 



Wood lice, Caterpillars, Crickets, and 




Grasshoppers.


Freeze-Dried Foods/Frozen Foods Available:



Mysis shrimp, Pacific shrimp tubiflex worms, 


krill and plankton.

Minced or Chopped Meat for carnivorous fish:


Beef Heart, Liver, Raw Fish Meat, Shellfish 


Meat.




Small Goldfish can be fed to larger 




carnivorous fish.

Vegetative Material for Fish:


Chopped or Shredded Lettuce, Chopped 



Spinach Leaves, Canned Peas, Wheat Germ, 


and Oat Flakes.  Vegetables not consumed in a 


8 hour period should be removed.

Four Types of Invertebrate Marine Species:

1.  Plankton feeders such as tubeworms, bivalves, some sea cucumbers, and crustaceans.

2. Plant Material feeders such as sea urchins, mollusks, and sea slugs which eat lettuce and spinach.

3. Carnivorous fish such as crabs, starfish, sea anemones, shrimp and lobsters which can be fed small pieces of crab, fish, shrimp, and flake foods.  Only feed sea anemones when their tentacles are out and by dropping the food onto their tentacles.

4. Scavengers such as sea cucumbers feeding on debris and uneaten food on the bottom of the aquarium.
6.  List and Describe the Common Diseases of Aquatic 
Pets and their Treatment.  

It is easier and much more effective to prevent 
diseases and parasites than to treat them.  The 
first step is to maintain good fish water conditions.  
The second step is to keep a close eye on the fish 
so any sudden changes in behavior, eating habits, 
or healthy behavior are recognized.  Be aware of 
healthy fish behavior verses sick fish behavior. 

Proper housing, good water conditions and 
excellent nutrition are key.

A.  Bacterial Infections – Symptoms include fins 


eroding away, fins rotting away, holes or tears 


in the fins, series of sores on the body, red or 


raised areas on the body, unusual behavior, 


slower than usual and cloudy eyes.  Bacterial 


infections can be picked up from other fish, 


the water or food.  The entire tank should be 


treated with an antibiotic.  


1.  Swim Bladder Problems



2.  Velvet Disease – Fish will have the 





appearance of being dusted with talcum 



powder.  There will be rapid gill movements 



and the fish will try to rub off the white 



spots using objects in the tank.

B.  Fungal Infections – If antibiotic treatments are 

not successful, a fungal infection may be the 


cause.  Treatment for fungal infections with 


malachite green on each individual fish.


1.  Cotton Mouth/Mouth Fungus – white tuffs 



of cotton growing out of the mouth.

C.  Parasites – Parasites often cause the fish to be 


more sluggish than usual.  The easiest way to 


prevent parasite infections is to limit the 



number of fish in your tank or pond.  




Symptoms of parasite problems are the fish 


constantly rubbing against the tank or edge of 


the pond, an area of the body red and or 



raised, white patches on the body, anything 


attached or growing on the fish, the 




appearance of breathing trouble, and a lack of 


a healthy appetite.


1.  White Spot or Ich – Identified by the small 


white spots covering the fish.  They are 



larger than the Velvet Spots and the fish 



will work to know off the white flecks.  The 



white spots are actually the parasite’s egg 



sacs.  Ich attacks fish when they are in a 



weakened or stressed state.

D.  Treatments - 



1.  Follow label directions on Over-The-Counter 


drugs for these diseases.



2.  Aquarium Salt – Serves as a general tonic 



helping to maintain a healthy aquarium.  


3.  Herbal Treatments – such as tea tree 




extract and aloe vera.
7.  Discuss the Reproductive Process of Aquaculture.


There are three basic steps in the reproductive 
process.

A. Maturation – Maturation is the time in development of the gametes where they are ready for fertilization.  Gametes are the eggs and sperm.

B. Ovulation – Ovulation is the release of the eggs from the ovary.

C. Spawning – Spawning is depositing the eggs and sperm where they can join.


Hormones are involved in the reproductive process.  Hormones elicit responses in tissues or the release of other hormones.  The main tissues involved in hormone release are the gonads, hypothalamus, and pituitary glands. 

Environmental stimuli also play an important part in the reproductive process.  Environmental stimuli would include food availability, photoperiod, rainfall, and temperature.  Fish pick up these stimuli from their sensory receptors.  Sensory receptors are the eye, olfactory organs, pineal gland, taste buds and thermoreceptors.

Inducing reproduction can be achieved by providing an environment similar to that in which the particular fish species spawns in naturally or injecting fish with one or more naturally occurring reproductive hormones.

Breeding stock selections should be fast growing, disease free and sexually ripe.  Females are sexually ripe when the abdomen is rounded and soft, the genital opening is swollen, protruding, and reddish, the anus is often swollen and reddish, and the secondary sexual characteristics are evident.  Males are sexually ripe when the abdomen can be gently pressed and milt is released and when the secondary sexual characteristics are evident.

Math Exercises:
Determine the number of fish inches for a 400 square inch tank, 500 square inch tank and a 650 square inch tank.

Summary                                                                                                        

Evaluation

Written test
Daily Notes

Class Participation

Individual Learning Assignment

Daily Food Log

Group Learning Activity

Presentation Learning Activity
Individual Learning Activity

Lesson:
Aquatic Pets
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1. Explain the importance of a quality aquatic environment.

2. Describe the differences between freshwater and saltwater fishes and warm water and cold water fish.

3. Describe the equipment needed to raise aquatic pets.

4. List of the differences in caring for saltwater and freshwater fish 

5. Discuss the nutritional needs of aquatic pets.

6. List and describe the common diseases of aquatic pets and their treatments.

7. Discuss the reproductive process of aquaculture. 


Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Aquatic Pets
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. Explain the importance of a quality aquatic environment.

2. Describe the differences between freshwater and saltwater fishes and warm water and cold water fish.

3. Describe the equipment needed to raise aquatic pets.

4. List of the differences in caring for saltwater and freshwater fish 

5. Discuss the nutritional needs of aquatic pets.

6. List and describe the common diseases of aquatic pets and their treatments.

7. Discuss the reproductive process of aquaculture. 


Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric
	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Aquatic Pets
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1. Explain the importance of a quality aquatic environment.

2. Describe the differences between freshwater and saltwater fishes and warm water and cold water fish.

3. Describe the equipment needed to raise aquatic pets.

4. List of the differences in caring for saltwater and freshwater fish 

5. Discuss the nutritional needs of aquatic pets.

6. List and describe the common diseases of aquatic pets and their treatments.

7. Discuss the reproductive process of aquaculture. 


Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes
Essential Question: What is the ideal environment for aquaculture?
Vocabulary

Specific Gravity
Alkalinity

Lesson Evaluation

Lesson Evaluation Key
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