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Aquatic
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is based off the composition of the salt mixture. 
In the bird displays, such as the penguins and 
puffins, only sodium chloride (NaCl) is added. 
This is the only required salt to stimulate the 
bird’s salt glands. The Black-footed penguins, 
which are on display in the Giraffe Complex, 
take supplements to perform this function as 
they are housed in freshwater.

The artificial seawater used in the main fish 
displays contain 15 different types of salts in 
the mixture. This process begins by making 
a solution of brine (NaCl) and water, stripped 
of any contaminates through the process of 
reverse osmosis (RO). The original goal is to 
create 28,000 gallons of water at 25-ppt salinity. 
This initial mixture is deemed the starter. When 
the starter is ready, the rest of the major salts 
are added. The minor salts and trace elements 
are added 24 hours later, and an additional 
2,000 gallons of RO water is added to the batch. 
These batches of water are used throughout 
the week to replace water lost from systems 
when they are backwashed. Backwashing is 
the process of cleaning filters and disposing of 
organic waste from the tank system.

Aquarists at the Zoo must understand 
the chemistry of seawater in order to 
ensure that all animals living in the tank 
systems are healthy. 

When improper salt mixtures are created, they 
can be dangerous to the health of the animals. 
Additionally, these same salts are used to help 
correct imbalance problems, such as low pH, in 
the systems. Water quality can kill fish directly. 
For example, high ammonia and low oxygen 
are lethal to fish. If city water is not properly 
dechlorinated, this may cause long term impacts 
on fish. Other issues, such as prolonged stress, 
may lead to suppression of the immune system, 
or chronic diseases. Poor water quality issues in 
home aquariums are typically recognized by algae 
blooms or parasite infections. These conditions may 
be caused by overfeeding, inadequate filtration, or 
overcrowding the system. 

Each tank system goes through a pre-determined 
chemistry testing schedule to ensure the proper 
balance of chemicals in the water. In addition to 
maintaining balance in the water systems, the 
animal care staff must be able to properly care for 
the animals from a nutritional perspective. Each 
species of animals have unique dietary needs, which 
include the amount and type of food being fed.  

Aquatic Husbandry 

Artificial sea water for closed system aquaria 
is usually made in one of two ways; by adding 
salts individually at a cost of 5-8 cents per 
gallon, or by purchasing boxes of premix at a 
cost of 12-44 cents per gallon, depending on 
specific brands. 

Aquarists in the Suzanne & Walter Scott 
Aquarium utilize the first method listed above.

Each week, 30,000 gallons of seawater 
and 30,000 gallons of “birdwater” are 
made to use the following week. 

The difference between the two types of water 



Seawater Recipe 
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Using 30,000 gallons

SALT NAME   SYMBOL  WEIGHT ADDED BAGS ADDED

Sodium Chloride  NaCl   5,976.56 lbs  Added from hopper

Magnesium Sulphate MgSO4   1,499.93 lbs  30 bags (50lbs/each)

Magnesium Chloride MgCl2   1,193.51 lbs  24 bags (50lbs/each)

Potassium Chloride  KCl   141.145 lbs  2 bags (50lbs/each) + 41 lbs

Calcium Chloride  CaCl2   299.935 lbs  6 bags (50lbs/each)

Sodium Bicarbonate  NaHCO3  54.227 lbs  1 bag (50lbs/each) + 4 lbs

Strontium Chloride  SrCl2    1,478.9g

Manganese Sulphate MnSO4  459.24g

Sodium Molybdate  Na2MoO4  98.594g

Potassium Iodide  KI   12.972g

Aluminum Sulphate  Al2(SO4)3  49.295g

Rubidium Chloride  RbCl   16.864g

Zinc Sulphate   ZnSO4   7.7835g

Colbalt Sulphate  CoSO4   5.7079g

Venadium Pentoxide  V2O5   0.4410g

Base Salinity = 37     Desired Salinity = 32 

Desired Specific Gravity = 1.0237      Volume of Water= 30,000 gallons  
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Sample Water Quality Guidelines

LIVE CORAL
Gallons:  3,000 (display); 6,000 (system total)
Salinity: 30-32 parts-per-thousand (ppt)
Temperature: 78ºF
Dissolved Oxygen: 99-102% saturation
Notes: Add daily trace elements and CaOH

AMAZON
Gallons: 9,000 (display); 9,000 (total)
Salinity: 0-5ppt
Temperature: 77º-82ºF
D.O.: 89-97% saturation

SHARK REEF 
Gallons: 450,000 (display); 900,000 (system total)
Salinity: 32ppt
Temperature: 75º-77ºF
pH: 8.0-8.4 (ideal)
D.O.: 95-105% saturation (if over 105%, notify supervisor immediately)
TDG (total dissolved gas): 100.0-105.0% saturation
ORP (oxygenation/reduction potential): 350-450mv
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Procedure

1) Each quart of water represents the closed systems being monitored. Instruct students to take a 
small sample of each of the water samples provided. 

2) Follow the directions listed for the water test strips to test each of the samples. Students should 
determine which system is at a healthy balance for sharks. Record answers for each system 
test in the worksheet provided. 

3) If you have the proper equipment, you may perform an additional test to identify the specific 
gravity of each sample.

4) Using the guides provided, students should discuss their findings to determine the answer. 
 a. Discuss that a properly maintained shark exhibit should have a pH of 7.8-8, with an ideal   
 range of 8.0 to 8.4 for optimal health. The tap water is too acidic and will demonstrate   
 unhealthy properties.

 b. The treated water with the premix should be the ideal sample. 
 c. Discuss what factors may influence a change in the water quality parameters:

[Organic waste in the system will influence water quality. For instance, shark urine will actually 
lower the pH of a closed system. The buildup of organic waste over time will drop the pH and 
raise the Nitrate/Nitrate levels in the system. This can cause many health concerns in the 
habitants of the aquarium.] 

WATER QUALITY STUDY 

A       B      C

Objectives
• Apply math and chemistry principles

Materials
• 3 samples of water (1 quart minimum of each sample)
  Pond water | Tap water | Tap water treated with premix for salt water aquariums

• Water quality test strips
• Water quality chart & guidelines



Based on your findings, which sample is best suited for a shark exhibit?

We know that typically water weighs about 8 pounds per gallon. Using the recipe for a new 
batch of seawater, calculate the following:
 
 Weight of total water volume:  ________________________ 

 Weight of total salts: _________________________________

 Weight of seawater (per gallon):  ______________________

In the aquarium at Omaha’s Zoo, there is approximately 1,189,400 gallons of seawater. 
Calculate the estimated weight of water in the entire building:

 Estimated weight: ________________________ lbs

WATER QUALITY STUDY DATASHEET 

Using 1 test strip per water sample, carefully measure each water 
sample and record your findings.

Sample 1 Sample 2 Sample 3

pH

Nitrate

Ammonia

Chlorine

Alkalinity

Hardness
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Sharks are undoubtedly one of the most popular animals in any aquarium setting. We are 
fascinated by these predators. Unfortunately, most of what people understand about sharks 
does not come from zoos and aquariums, but rather from movies. 

Sharks are often portrayed as vicious man-eaters. While attacks on humans do happen, they are very 
rare. In fact, you have a better chance of being attacked by a neighborhood dog than a shark. 

In captivity, sharks have very specific tank and water quality requirements in order to survive and 
maintain good health. It takes a dedicated group of talented individuals to make sure they remain 
healthy and active. Since sharks will not outwardly display signs of illness, the animal care staff 
keeps detailed records of each individual animal’s food intake. By recording how much each animal is 
eating, the aquarists are able to tell if there is an alteration in the shark’s normal behavior. 

But how do the aquarists know if each shark is eating? 

Each individual shark is fed by the aquarists using special tools. In order to make the feeding process 
smoother, the sharks have been station trained to receive their diet. This means that each species of 
shark is fed in a designated area of the tank. If they approach an area that is not their designated zone, 
they are not fed. 

Eventually, the animals learn where to go in order to receive their meal. By having 
each individual shark approach to eat, the aquarists can identify the individual 
animal and how much food it received. Sharks at Omaha’s Henry Doorly Zoo 
are fed two times per week. 

Shark Husbandry

Zone 2: Feeding the Zebra
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Shark Husbandry

Six Large Sand Filters & Control Panel

Omaha Zoo Divers

Sand F
ilt

er
s

Similar to other tanks in the building, the shark reef (tunnel) exhibit 
has a team of divers. These divers are responsible for cleaning 
the tank, such as vacuuming the gravel and wiping the glass. 
This prevents the buildup of organic debris and algae, which 
helps to improve water quality in the exhibit. The sharks located 
in the tunnel area do not bother the divers and they pose no 
immediate threat to them. However, there is a diver, called a 
tender, who keeps a watchful eye on the animals in the exhibit. 
This diver watches for signs of stress or agitation. The diver 
carries a guide pole which acts as a visual cue by directing the 
sharks to other parts of the tank. The pole is also used to gently 
touch the shark to move them to another area of the 
tank as necessary.

To help maintain the exhibit’s water quality, the shark reef has a system 
of six large sand filters. These filters are larger than most SUVs. All of the 

exhibits are cleaned through a filtration system. Because the 
aquarium is a closed-system, there is no active way to 

dispose of organic waste other than through filtration. 

There are three major forms of filtration: biological, 
chemical, and mechanical. Typically, most filtration 
systems will utilize a combination of these forms. For instance, the sand 
filters located in the Scott Aquarium use biological and mechanical 
filtration. The system works by pushing water through the sand which 
collects organic waste, such as left-over food or feces. The filtered 
water then comes out the other side.  In addition, bacteria grow in the 
sand which is holding the waste products. The bacteria will decompose 
this material and prevent major buildup. 

Once a week, each system is backwashed, which means dirty water is 
removed from the system and replaced with clean, fresh seawater. 
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Shark Husbandry

Objectives
	 •	Students	will	utilize	practical	applications	of	
   math principles in a real-life situation

Materials
•	Scale
•	Objects	of	varying	weights
•	Shark	Husbandry	data	sheet	(p.	14)
•	Fish	Frenzy	data	sheet	(p.	15)
•	Shark	Story	Problem	(p.	16-17)
•	Omaha’s	Henry	Doorly	Zoo	Diet	Records	(p.	13)

Procedure

1) Discuss animal care with students. 
  How do they care for pets at home? 
  How might this be similar or different than caring for animals in a zoo? 
 Students will take on the role of  zoo animal care personnel. They will calculate how much a 

shark is recommended to be fed at each feeding by completing the Shark Husbandry 
 data sheet.
2) Once students have calculated the amount to be fed, they need to measure out the proper 

amount of diet (food) using the scales and objects you have collected. 
3) Once the diet is measured, have students calculate how much money this diet costs. 
4) Next, hand out the Fish Frenzy data sheet to each student and have them work individually to 

solve the problem that is presented in the worksheet.
5) Upon completion of the worksheet, discuss with the class their impression on the cost of food 

for the animal collection. Why do you think the cost is so much? How is this relative to what 
their families spend on food each year? 

6) Next, select a student to read the shark story problem out loud to the class. Instruct students to 
highlight key items in the story that may be helpful to solving the problems on the worksheet.

7) Have students work individually or as pairs to complete the worksheet. 

Educator Note
Have students figure out what the projected weight for the shark may be after 12 months. To 
challenge them, have them convert this weight into pounds and develop a new feeding plan 
based on the new projected weight. See if they can figure out how long it will take for the shark 
to become fully grown.



Diet Record

13



SHARK HUSBANDRY – Nutrition Datasheet

You have two Bonnethead sharks in your shark exhibit. One shark is a 
male, the other is a female. You are putting together your yearly budget 
for the Zoo and need to know how much it will cost to feed your sharks. 
Each shark will eat 6% of its own body weight at each feeding. The male 
shark weighs 15 lbs. and the female shark weighs 20 lbs. The sharks are fed 
2 times per week. Each pound of food costs $3. 
 

1. How much food should each shark receive per feeding?

      Male:  _______________pounds  Female: _________________pounds

2. How much food should each shark eat per week?  Remember, they are fed 2 times per week.

       Male:  _______________pounds  Female: _________________pounds

3. Weigh out the diet for these animals. List below what (and how many) of these objects it 
took to recreate the weight of the shark’s diet.

4. Cost to feed each animal.
                              
   Male:      Female:

      Daily: ___________________________  Daily: ___________________________

      Weekly: _________________________  Weekly: _________________________

      Yearly:  _________________________  Yearly:   _________________________

 
5. If you were to eat the same amount (6% of body weight) each time you ate, how many ¼ 
pound cheeseburgers would you eat per sitting?

Your weight: _______________pounds   

Food per feeding: _______________pounds 

Equates to  _______________  1/4lb cheeseburgers
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Fish Frenzy Datasheet
You are the curator for the Zoo’s brand new aquarium. In this collection are 4 Brown sharks, 1 Sand 
Tiger shark, 4 Bonnethead sharks, 2 Wobbegongs, and 10 Southern rays.  Below is the average amount 
of food given to each animal per feeding. The sharks are fed 2 times per week and the Southern rays 
are fed 3 times per week. 

Use the charts below to help figure out the amount of food to order for next month, as well as the cost.  
       
    Food Type (per feeding) 

Brown 
shark

Sand Tiger 
shark

Bonnethead 
shark

Wobbegong 
shark

Southern 
rays

Zebra 
sharks

Salmon 7kg 8kg 3kg

Mackerel 0.5kg 3kg

Squid 3.5kg 4kg 0.5kg 1kg

Blue Runner 3.5kg 4kg

Shrimp 1kg

   
Animal being fed Kilograms of Total Food Type (per week)

Salmon Mackerel Squid Blue Runner Shrimp

Brown sharks

Sand Tiger sharks

Bonnethead 
sharks
Wobbegong 
sharks
Zebra sharks  

Southern 
rays  

Grand Total

Name: _________________________________

Now find out how much this order would cost:

Salmon :  ________  x $9.00/kg = ____________ Blue Runner: ________  x $4.00/kg = ______________

Squid: ___________  x $5.00/kg = ____________ Shrimp: ________  x $16.00/kg = _________________

Makerel: _________  x $4.00/kg = ____________ Total for next month’s order:  ___________________

Price for the year: ____________________  x 12 = _________________________________________________
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Shark Story Problem
Name: _________________________________

You are an aquarist working for an 
aquarium that will be receiving two 
new sharks to add to the collection. 
Right now your collection includes the 
following sharks: Sand Tiger, Zebra, and 
Wobbegong. The new species of shark 
that will be arriving will be Brown sharks, also known as Sandbar sharks (Carcharhinus plumbeus). You 
have been tasked with formulating the diet plan for the new shark species. These sharks can typically 
get 2 meters in length, and weigh up to 150 pounds. 

You know that this species of shark will eat approximately 10% of their body weight each week. Your 
specific feeding regiment for your aquarium is as follows:  45%-Blue Runner, 15%-Mackerel, and 33% 
Squid. As sharks grow, their weight will increase relative to the amount of food being consumed. Your 
brown sharks will weigh 30 kilograms when they arrive. Approximately 12 months after arrival, they 
should weigh approximately 45 kilograms. 

What will be the shark’s weight (in pounds) upon arriving to your aquarium? _______________________
Hint: there are 2.2lbs in one kilogram.

How many pounds of food should a full grown Brown shark eat each week? _______________________

How many pounds of food should your Brown shark currently eat each week? _____________________

Using the shark’s current weight, determine how many pounds of each food item you will need to feed 
each shark per week:

 Blue Runner _________________   Mackerel _________________     Squid _________________
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Graph the change in weight of the shark:
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After the sharks arrived in your facility, you noticed the pH of their exhibit began dropping. You 
know the pH of the exhibit should ideally be between 8.0 and 8.4. In order to help counteract the 
drop in pH you decide to add some sodium bicarbonate to the water to raise the pH. The typical 
formula to raise the pH 0.1 is to add one teaspoon for each 50 gallons of water. 

The current system that the sharks are housed in is 450,000 gallons. 

If the current pH level is 7.6, how many teaspoons would it take to raise the pH to 8.1? Is this a 
feasible task, why or why not? 

What do you think would be the easiest way to measure the proper amount of sodium carbonate? 

In order to keep the water healthy for the animals in the exhibit, you have been tasked with 
purchasing a new ultraviolet sterilizer. This piece of equipment helps to prevent any micro-organism 
growth through physical properties rather than chemical. This will include the growth of bacteria, 
parasites, and algae. You know that the best flow rate for the new sterilizer will be 5,000 gallons 
per hour (gph). Now, you just need to find out how many hours will be needed to complete the 
sterilization with this flow rate. Use the following equation to solve this problem: T=a(G/F). 

Note: T equals the hours of sterilization required, G equals gallons in tank, F equals flow rate, a 
equals purity coefficient. The coefficient is selected at 9.2 which implies that 99% of the water will be 
sterilized. 

How many hours will it take to sterilize the tank? _______________________________ 

How is ultraviolet light able to kill or stop reproduction of micro-organisms?

Shark Story Problem

1 TBS. = 50
gallons
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Create Your Own Aquarium

Objectives
•	Create	and	manage	a	freshwater	aquarium	

system 

Materials
•	Aquarium	(any	size	of	aquarium	will	work,	

however please keep in mind that a general 
rule of thumb is one inch of fish for every 
gallon of water)

•	Aquarium	supplies	(see	below)
	 •	Fish	
	 •	Activity	log
	 •	Maintenance	supplies	(chemicals,	test	strips)

 

Procedure

1) Instruct the students to do research on commonly kept freshwater fishes. During this process 
be sure to include not only the care of the animals, but also the collection method. You want 
to avoid purchasing any animals that were collected directly from the wild. Students should 
research what is needed to properly set-up a freshwater aquarium. 

2) Collect needed supplies from your local pet store to set-up a freshwater aquarium. Supplies 
will include: tank with lid, light, heater, filtration system, substrate, décor, and water treatment 
chemicals. 

3) Once you have completed the research, consider visiting the Suzanne & Walter Scott Aquarium to 
see examples of how various aquarium exhibits are set-up. Please note that most of the displays 
are saltwater systems. Visit the Wild Kingdom Pavilion to see an example of a freshwater system.

4) Once your class has observed the aquariums at Omaha’s Henry Doorly Zoo, begin to lay out how 
your tank will look. 

5) Once the tank set-up has been completed, add water into the aquarium. Be sure to let the 
aquarium “cycle” for approximately 3 to 5 weeks. This will ensure that there are no major 
changes in the water quality once the fish have been added. Be sure to introduce new fish slowly. 
Adding too many fish too quickly will have negative impacts on water quality. It may also cause 
unnecessary stress for the fish.

6) Once the aquarium is set-up and running, have students begin to measure the water quality 
daily. This should include measuring parameters such as pH, nitrates, nitrites, ammonia, and 
temperature. You can create a classroom graph to display any changes in these parameters.

7) Once the fish have been added successfully to the tank, work together to create your own 
management guide for the aquarium. This should include a running record of the animals 
housed inside of the aquarium (be sure to note any mortalities or births). Other items to include 
on the management guide can be feeding (amounts, what to feed, and when), when water 
changes should occur, or even breeding recommendations.

Educator Note
Have students design a filtration system for small, medium, and large freshwater tanks.



19  © 2012 Omaha’s Henry Doorly Zoo®19  © 2012 Omaha’s Henry Doorly Zoo®

Aquatic Careers

1) What is your title and how long have you worked at Omaha’s 
Henry Doorly Zoo?  I am the Supervisor of Aquarium Fish. I have 
been at the Zoo for fifteen years now (since 1996). 

2) What is your background (education, prior training)?
 I have always loved marine life and had a fascination with 

sharks. I attended Southern University of Louisiana in Baton 
Rouge. Prior to coming to the Zoo, I have had no formal 
training other than internships. 

3) What is a typical day like for you and your crew?
 In the morning when we arrive, we perform a three point 

check to make sure that the animals are healthy. This is 
key to make sure that the animals in the aquarium are well 
maintained. This includes checking each exhibit, the system’s 
water quality, and the individual animals. We look at how each 
individual animal is swimming and behaving to make sure there 
are no potential problems. From here we prepare the diets and 
enrichment for the animals in the aquarium. Diets are prepared a day 
or two ahead of feeding. By freezing and thawing, you will lose essential 
nutrients in the food items. By completing a slow thaw, you are able to retain as 

 much of these nutrients as possible. The fish that are being fed out are also supplemented 
 with a multivitamin. 

4) What is your favorite part about your job?  
 Interacting with the animals, this is the reason why I am here. 

5) What is the most challenging part of your job?  It is very difficult to continually come up with 
ways to enrich the animals’ lives. Living in an artificial environment, they are prone to become 
stressed. This stress will lead to behavior issues, such as eating, or it can make them susceptible to 
various diseases. Various enrichment includes the aqua-scaping of the exhibit and the way food is 
presented. By keeping them stimulated, we are making sure that the stress is kept to a minimum. 

6) What are some recommendations you would make for students who are interested in 
marine biology?  The best recommendation that I can make to anyone is to gain real-world 
experience. This can be accomplished through internships or being involved in a program that 
exposes you to different elements of the job. Do not wait until you are out of high school to do 
this either. The earlier you can start, the better off you will be. An open mind to new ideas and new 
experiences will take you far. You also want to make sure that you have the background. A degree 
in any of the natural sciences will provide you with the basic training and understanding in the 
science of the job. Always continue to learn through reading and looking at the new research that is 
available. All of us who work in the aquarium continue to make ourselves as educated as possible. 

7) What is the most challenging aspect of working with sharks?  We know a good amount of 
information about keeping these animals in captivity. However, there are still problems that arise 
that we do not know enough about. Mainly, this is centered around the various health issues that 
the animals may develop. From a husbandry standpoint, keeping them continually enriched and 
healthy is always a challenge, as with any animal. 

with Rubin F.
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1) What is your background (education, prior training)?
 I grew up and worked on my family’s ranch and have always 

enjoyed working with animals, especially fish. There is such a 
diversity of species and aquatic life is everywhere. It is just 
fascinating. After graduating from college at Montana State 
with a bachelor’s degree in Sociology, I joined the Peace 
Corps on a fisheries project for a year.  The Peace Corps 
gave me an opportunity to travel and do something 
different, out of the ordinary. While in the Peace Corps, 
I earned another bachelor’s degree in Aquaculture from 
South Carolina. Following my volunteer work, I worked 
at a U.S. Fish and Wildlife hatchery and a private 
hatchery in Montana before moving to Omaha.

2) How long have you worked at Omaha’s Zoo?
 About 4 ½ years ago I started out working with the 

Aquarium Bird Crew (penguins). When an aquarist 
position became available in the Aquarium, I applied and 
was hired for that position. I have been working in that 
position for 2 ½ years.

3) What is your day like as an Aquarist?  My mornings start off 
with rounds – checking to make sure the equipment and holding 
areas are functioning properly, checking on the animals. Then we start 
feedings, general animal checks, and in the afternoons we dive in the tanks 
to finish the day’s work. In addition to caring for the animals, we do cleaning, general building up 
keep and maintenance work if needed on the equipment.

4) What is your favorite part of your job?  There are a lot of aspects of my job I enjoy but my 
favorites would be diving and working with animals not found in Nebraska. I also enjoy the 
educational portion - working with the Zoo Academy students, interns and the private tours. 
During the busy season, getting to interact and visit with the public is a perk. I also like the 
mechanical aspect of my job, working with the plumbing and on the building itself.

5) What do you like to do when you are not working?  I enjoy spending time with my family 
outdoors - hiking, fishing and backpacking. We like to visit Ontario, Canada yearly. I would love to 
take my family to Alaska and when I retire, to visit Europe, the Caribbean or far off places.

6) What is your dream job?  I would love to spend more time working near the ocean or a large 
body of water, maybe working as a fish guide. Someday, when I retire, I would like to return to 
work on the family ranch.

with Troy S.   Aquatic Careers
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Prehistoric Nebraska
Millions of years ago, North America looked much different from 
today.  Transport yourself back to the Late Cretaceous Period when the 
world was much warmer and dinosaurs roamed the land.  During this 
time, North America was split by a large, shallow sea that spanned the 
interior from the Gulf of Mexico up through Canada.  Today, it is commonly 
referred to as the Western Interior Seaway or North American Inland Sea. 
(See map on page 22.)
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Inland Sea MAP
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Objectives
•	 Learn	that	North	America	was	divided	by	a	shallow,	inland	sea	during	the	

Late Cretaceous Period.
•	 Discover	that	fossils	from	animals	living	in	the	Western	Inland	Sea	

have been preserved and can be found throughout Nebraska and 
other states once covered by the sea.

•	 Learn	about	ancient	ocean	creatures	that	used	to	live	in	what	is	now	
Nebraska.  

Vocabulary
•	 Cretaceous	Period	–	a	period	of	geologic	time	when	dinosaurs	still	thrived.		

During the Late Cretaceous, the Western Inland Seaway was present.
•	 Crinoid	–	an	invertebrate	animal,	resembling	a	flower	with	a	thick	stem,	which	

lived in oceans throughout the world.  Their fossils, typically from their stems, are commonly 
found by fossil hunters.  Crinoids are one of the oldest fossils, and living crinoids still exist in 
oceans today.

•	 Geologist	–	a	scientist	that	studies	rocks,	minerals,	and	soil	to	learn	more	about	the	history	of	
the earth.

•	 Limestone	–	sedimentary	rock	that	is	formed	by	the	skeletons	and	shells	of	ocean	organisms.	
•	 Shale	–	sedimentary	rock	that	is	made	of	clay,	silt	or	mud	that	is	compressed.	
•	 Paleontologist	–	a	person	that	studies	ancient	life	by	using	fossil	evidence.
•	 Plesiosaur	–	an	extinct	aquatic	reptile	that	lived	in	the	Western	Inland	Seaway.	

Materials
•	 Map	of	Western	Inland	Sea	(page	22)
•	 Internet	or	library	access
•	 Sand	pit	
 (If you do not have access to a sand playground 
 or sand pit, see the Educator Notes below.  
 This activity can be recreated on a smaller scale.)
•	 45	metal	or	plastic	tent	stakes	(or	more	
 depending on the size of your class)
•	 Rope	or	yarn
•	 Old	paint	brushes	(1	per	student)

Inland Sea

The majority of Nebraska was once covered by a shallow sea, 
called the Western Interior Seaway. This is why many fascinating 
fossils from ancient sea creatures have been discovered in the state, 
such as plesiosaurs.  These fossils are preserved in limestone or 
shale rocks, commonly found throughout the state.  These types 
of rocks were formed by marine deposits from the inland sea and 
therefore can be found throughout Nebraska, although they are more 
common in eastern parts. 

C
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 Fossil

•	 Trowels	or	other	small	tools	for	digging	
•	 Rulers	(1	per	student)
•	 Writing	utensil
•	 Clip	boards
•	 Fossil	Dig	Data	Sheet	(page	28)
•	 Fossils
 We have provided pictures of fossils on page 

27, but you might consider buying fossil casts  
or creating your own with Plaster of Paris.
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Inland Sea
Prep
1) Make several copies of the fossils from page 27 (enough 

for each student to uncover two or three “fossils”).  Cut 
out pictures and laminate.

2) Outside in the sand pit, set up three (more or less 
depending on size of group) 2x4 grids using the tent 
stakes and rope. Within each grid, bury 

 two or three “fossils” at different depths.

Procedure
1)   Introduce the lesson by telling students that they will be learning 

about the Western Inland Seaway. Find out students’ prior knowledge 
about the topic if any.  

2)   Show students a map of the ancient sea and discuss.  
 Ask students, How do you think we know that the Western Inland 

Seaway existed?  Fossils from ancient ocean plants and animals can 
be found in areas that were once covered by the sea. How do you 
think scientists determined the age of the inland sea?  The size?  

3)   Explain to students that paleontologists are scientists who study the 
ancient world and they use evidence from fossils to make inferences 
about what the world was like and what the plants or animals were like 
while living.  Geologists are scientists who study rocks, minerals, and soil to 
learn more about the history of the earth.  Together, paleontologists and geologists 
are able to determine a great deal about the history of our world by making careful observations 
and collecting detailed evidence. How do you think we can learn more about the Western 
Inland Sea and the creatures that inhabited it?

4)   Give students time to research more about the inland sea, particularly in Nebraska.  Break students 
into groups and have each group research a different aspect (ex. – creatures that lived in the inland 
sea, when the sea was present on the geological time scale, how it was formed/dissipated, what 
types of rocks were formed by the sea, etc.).  

5)   After students have completed their research, come together as a whole and let each group share 
what they learned.  What were they surprised by?  What would they like to learn more 
about? How do they think scientists were able to determine the information that they 
learned about?  Point out to students that we are continuously learning about our world, including 
the inland sea and the organisms that once lived there.  Scientists are always gathering more 
evidence and studying old evidence in order to piece together earth’s history.

6)   Explain to students that they are going to be paleontologists studying fossil evidence.  What do 
you think is a good way to go about looking for fossils?  Brainstorm different ideas on the 
board.  Explain to students that paleontologists often create grids in the area that they would like to 
excavate.  Why do you think they do this?  Grids allow the researchers to methodically search for 
fossils and organize evidence.
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7)    Take students outside to the fossil dig sites that you 
have prepared.  Split students into three groups (each 
student should be able to excavate at least one square 
on the grid).  Give each student the following: paint 
brush, digging tool (if available), ruler, pencil, clip 
board, and data sheet.

8)   Instruct students to begin by carefully filling out all 
pertinent information on their data sheet before they 
begin digging.  Next, instruct students to carefully 
excavate their square.  If they find a fossil, they should 
carefully record information in the chart provided on 
their worksheet.

9)   Back in the classroom, have students try to identify the 
fossils that they discovered.

10) Come together as a group and facilitate a discussion 
about their experiences. How do you think this 
activity is similar to what a paleontologist might 
do in the field? How do you think this activity is 
different? After fossils are discovered, what do you 
think paleontologists do with the fossils and the 
information that they have gathered? 

11) If possible, we highly recommend setting up a fossil 
hunting field trip to further explore ancient sea life in 
the Western Inland Sea.  See the Educator Note below 
for more information. 

Inland Sea (continued)

#1 RESEARCH:

#3 IDENTIFY:

#2 HANDS ON ACTIVITY:

Discuss with your class

Let students research

Group discussion on findings

Materials needed 
for each student:

1.

2.

3.

PG. 28
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At the Zoo
Visit the Fossil Dig Site at Omaha’s Henry Doorly Zoo.  This 
interactive area for children is located near Dairy World and 
includes a sand pit with bones that your students can uncover.  

Also, while you are at the Zoo, make sure to visit the Suzanne 
and Walter Scott Aquarium.  Encourage students to pay 
particular attention to the sharks.  These animals are truly 
ancient.  Sharks have been swimming in the earth’s oceans for 
millions of years, even before the dinosaurs!  Although sharks 
living today are different species from those that lived long ago, 
they are still very similar.  How do we know that sharks lived 
in the Western Inland Sea and what is now Nebraska?  Their 
fossilized teeth can be found in limestone and shale beds.  Just like 
sharks today, ancient sharks had many rows of teeth, enabling the teeth 
to be shed and replaced.  What other creatures can you find in the 
aquariums that have lived in the oceans for millions of years?

Educator Note
•	 Paleontologists	will	often	create	casts	of	fossils	that	they	discover	while	the	fossil	is	still	in	the	

ground.  Fossils can be fragile and this allows them to preserve a model to study.  For an additional 
activity, have students create their own “fossils casts” using Plaster of Paris.  There are many ways 
that this can be accomplished and the internet is full of great resources and directions.

•	 If	you	are	unable	to	create	a	fossil	dig	site	in	an	outdoor	sand	pit,	a	smaller	scale	dig	site	can	be	
created using plastic tubs filled with cereal or sand.  Yarn can be taped to the tub to create a grid 
pattern.  Continue activity as normal. 

•	 Take	your	students	on	a	fossil	hunting	field	trip.		There	are	many	great	locations	throughout	the	state	
to find fossils.  State Parks, such as Niobrara State Park, Ponca State Park, and Rock Creek Station are 
great locations to observe rocks and fossils from the Cretaceous Period.  With numerous limestone 
outcrops, the Wildlife Safari Park near Ashland, Nebraska (owned and operated by Omaha’s Henry 
Doorly Zoo) is an excellent location to fossil hunt as well.  You may also consider searching on 
private land.  Visit with co-workers or family to locate properties with limestone or shale deposits.  
Most importantly, make sure that you receive permission to hunt for fossils at the location you 
choose.  In order to have a successful trip, you will want to do your research.  There are many helpful 
books available at a low cost that will give you helpful information on safety, appropriate clothing, 
and materials that you will need.

Additional Resources
 The University of Nebraska State Museum has many valuable resources available to students and 

educators, including Museum Kits available for use in your classroom. Go to www.museum.unl.edu 
for more information.

S
cott Aquarium

Inland Sea (continued)
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Inland Sea FOSSILS
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Fossil Dig Data Sheet
Name: _________________________________

Date: 

Time: 

Location: 

Size of area being excavated: _______________________________________________________________________

Description of surface before excavation: __________________________________________ _________________

______________________________________________________ ____________________________________________

Fossil Descriptions:

Type of Fossil 
 

Sketch of your fossil Size 
(length, width)

Depth 
(at which your 
fossil was 
found)

Special Notes
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Ocean
Animals
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Design A Fish

Fish are found in both freshwater and salt water habitats. 
In fact, they can be found in almost every major water source 
on our planet. They can be found living near the surface of the 
water and as deep as the very bottom of the ocean. There are 
two major groupings of fish, the cartilaginous and “boney” 
species. There is a smaller grouping of fish that includes jawless 
fish, these include lampreys and hagfish. All fish possess a true 
backbone, or vertebral column. However, instead of calcified 
bones like humans, some species of fish have a skeleton made of 
cartilage (the same substance that makes up your ears and nose). 
Sharks are one example of a cartilaginous fish. All fish are able to 

retrieve oxygen through their gills. They are not truly 
breathing water, but rather extracting dissolved oxygen 

found in the water. 

Because they are ectothermic, their demand for oxygen is less than that of 
mammals. Ectothermic means that they are unable to control their own body 
temperature. Endothermic animals, such as mammals, have a constant internal 
temperature that is not influenced by external factors. Since fish are not able to 

control their own body temperature, they must find ways to help alter the impacts 
of their external environment. They do this by altering pigments to change colors, 

basking in the sun, or seeking shade. A few fish, such as tuna and the Great White shark, 
are able to conserve heat from muscle contractions to help increase body temperature. This allows 
them to remain active in colder waters. 

These animals come in a variety of shapes, colors, and sizes. From the smallest species 
of fish, Paedocypris progenetica, that measures only 7.9 mm to Whale sharks that can 
get nearly 60 feet in length (that is bigger than a school bus). Each species of fish 
are adapted perfectly to survive in a specific region or level of the ocean. Their 
body shapes allow them to find food in their habitat and propel them through 
the water. 

Over ¾ of all known marine life lives in the Epipelagic Zone (sunlit portion) 
of the water. Typically, the most common areas to find life are directly off 
shore. The shallow water provides enough direct sunlight to grow food 
sources and habitat regions, such as corals. 

Fish found in tropical reefs are often times strangely shaped and very 
colorful. These animals use their color as a form of camouflage, blending into 
the colorful coral reefs. Those that live in the open ocean are sleek and slender, 
which allows them to move through the water with minimal effort. Because the 
open ocean has limited food sources for large fish species, these animals have become very efficient 
so they do not burn too much energy trying to find food. 

W
ha
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 Shark

Lamprey (Eel)

Paedocypris progenetica

7.9 mm

60 feet
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Animals that live in the open ocean have a specific form of camouflage 
called counter-shading. This form of disguise means that the top of the 
animal (dorsal) will be a different color, or shade, compared to the ventral 
side (bottom). Think back to pictures of Orcas or most sharks, and you will 
notice this camouflage. By having a different colored top and bottom, they 
are able to hide from predators or prey. If you were to look directly down 
on the animal, the darker top will blend into the ocean floor. If you were to 
look up at the animal from below, the lighter underside will blend into the 
light coming from the surface. 

There is also life that dwells deep in the ocean. Because of the lack of 
sunlight in the Abyssopelagic Zone (deep ocean), these animals have 
no need for camouflage. Typically, any coloration will be that of red as 
this is the last color of the light spectrum to be lost.  

Objectives
•	Gain	an	understanding	of	animal	adaptations
•	Refine	observation	and	recording	skills

Materials
•	Internet	access
•	Blue	paper
•	Materials	to	create	fish
•	Materials	to	create	underwater	scene	on	classroom	wall

Procedure

1) Instruct students to select an aquatic ecosystem to research. Find information about types of 
coverage, temperatures, and currents. 

2) Once students have completed their research, have them design the ultimate fish to live in their 
ecosystem. Include adaptations the fish would possess in order to survive in its designated zone.

3) Students should share information about their fish with the class. 
4) Then, create a section of a wall to display your own classroom aquarium. Cover the wall with 

blue paper, and create various elements such as rocks and plants to add. Once the aquarium is 
complete, have students place their fish on the wall based on their adaptations. For instance, a fish 
that buries in the sand would be located at the bottom of the tank. Include statements about the 
fish such as “I bury myself in the sand, so I live near the ocean floor.”

At the Zoo
Visit Omaha’s Henry Doorly Zoo and record observations of fish characteristics. What type of 
aquatic system do they live in (fresh or salt)? What does their habitat look like? Are there 
notable differences in the characteristics of fish from different habitat types?
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Design A Fish (continued)
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Identified Fish Tropical Reef Open Ocean
Abyssopelagic 

Zone
Additional Observations

very bright colors

Fish Characteristics
Fish found in tropical reefs are often times strangely shaped and very colorful.
Animals that live in the open ocean have a specific form of camouflage called counter-shading.
Abyssopelagic Zone (deep ocean), these animals have no need for camouflage due to little or no light. 

Record the types of fish you see and put an X in the appropriate box. Note your observations.

X
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For many years classification of plants and animals was performed based upon 
external characteristics of the organism. For instance, fish that had fins of a 
similar shape were classified together. Though physical appearance can 
still tell us a lot about relation, modern advances in DNA coding allow 
classification to be performed based upon similar genetic traits. As this 
technology continues to advance, species continue to be reclassified and 
thousands still remain that have yet to be classified using modern DNA 
technology.

Objectives
•	Design	a	classification	system
•	Apply	observation	skills	and	techniques

Procedure

1) Students will be classifying fish based on observation. After discussing 
classification with them, have students create a tool that will allow 
them to record their observations when they visit the Suzanne & Walter 
Scott Aquarium. 

2) Brainstorm individual groupings, or families of fish species ahead of 
time to make data collection easier. 

3) As they walk through the aquarium at the Zoo, students should begin to 
classify the various species of fish that are on display. Are there species that 
are similar to each other? What characteristics tie them to each other? 
Students may wish take pictures of their observations in order to justify 
their reasoning and answers later.

4) Next, have students report their findings to the class. Do groups agree? 
Are there disagreements? 

Educator Note
•	Have	students	research	fish	classification	to	see	how	accurate	their	findings	were.
•	Create	a	classification	worksheet	to	help	students	make	observations	of	other	groupings	of	

organisms located in the Suzanne & Walter Scott Aquarium.

Classifying Fish

Tang Fish

Trigger Fish

C
low

n Fish
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Jellyfish have existed on this planet for more 
than 650 million years, making them one of the 
oldest living creatures in the world. 

There are over 2,000 species of jellyfish and new species 
are still being discovered. Jellyfish can be found in every 
part of the ocean and vary greatly in size. These symmetrical 
creatures can be as small as an adults’ pinky fingernail while 
others can be as large as a washing machine. Jellyfish are 
invertebrates, meaning that they have no backbone. Although they 
can swim by contracting their muscles, they make little headway 
against even a gentle current. 

These simple animals have complex lifecycles. Jellyfish can exist as both polyps and medusa. In 
both forms, the wall of the body tube consists of two layers of cells, an outer epidermis and an inner 
gastrodermis, which is separated by a thick layer of “jelly.”

Jellyfish Lifecycles

The stages of the jellyfish lifecycle include:
Planula Larva: 
 Jellyfish embryos hatch into larvae, become free swimming 

planulae, and leave their mother. Each planula floats near the 
surface of the ocean for a few days before sinking to the floor.

Polyp: 
 After a planula sinks to the bottom of the ocean floor, it attaches 

itself to a hard surface. This cylindrical planula is attached to the 
surface at its base while its mouth on the top is surrounded by 
tentacles for gathering food. 

Strobila or Budding polyp: 
 As the polyp grows, it begins to form new polyps from its trunk. 

These form a colony of polyps that are attached to each other by 
tiny feeding tubes. 

Ephyra: 
 The stalk of polyp begins to develop horizontal grooves. The 

topmost groove will free itself from the stalk as a baby jellyfish, 
known as the ephyra.

Medusa: 
 As the ephyra grows in size, it becomes an adult jellyfish known as 

a medusa.
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Procedure

1) Gather information on students’ general knowledge of jellyfish 
by creating a KWL chart with the class. Ask for information 
such as: Where do jellyfish live? What do jellyfish look 
like? Do they all look the same? What do jellyfish eat? Are 
they venomous? How long do they live?   

2) Divide students into small groups. Give each group one set of 
the Jellyfish Lifecycle Puzzle Pieces. Within their groups, instruct 
students to place the puzzle pieces in the correct order of the jellyfish 
lifecycle.

3) When groups have completed this task, read aloud the jellyfish lifecycle stages 
 found in the background of this lesson. As you read, instruct students to actively correct the order of 

their lifecycle puzzle.
4) Give each group one Jellyfish Photo Card. With their group, have students estimate the size of their 

jellyfish’s bell and tentacles.
5) After groups have made their estimations, hand out copies of the Jellyfish Fact Worksheet. Using the 

internet, have students research their jellyfish species and complete the worksheet.
6) Once their research is complete, explain to students that they will be creating scale models of their 

jellyfish using coffee filters and ribbon. You may decide to have each student make their own jellyfish 
or work as a group to make the larger models.

7) Instruct students to measure coffee filters (and use tape if necessary) to create the correct size for the 
bell of the jellyfish. Use markers to decorate coffee filters the appropriate color. Then measure ribbon 
to create the correct length for the tentacles of the jellyfish. When the measuring is complete, tie 
ribbon to the coffee filters and label model.

8) As a class, have students present their models and share information about their species of jellyfish.
9) You may choose to hang students’ models with fishing line from the ceiling at various heights to 

simulate different water depths. 

Jellyfish Lifecycles (continued)

Objectives
• Identify stages of the jellyfish lifecycle
• Estimate size and length of various species 

of jellyfish
• Measure, create, and label scale models 
 of jellyfish

Activity Prep
• Copies of Jellyfish Lifecycle Puzzle Pieces
• Copies of Jellyfish Photo Cards
• Copies of Jellyfish Worksheet

Materials
• Jellyfish Lifecycle 
Puzzle Pieces
• Jellyfish Photo Cards
• Jellyfish Fact 
Worksheet
• Internet access

• Coffee filters
• Ribbon
• Tape
• Scissors
• Markers
• Rulers
• Fishing line
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Jellyfish Lifecycle Puzzle Pieces

1.

2.

3.

4.

5.

Strobila
(or Budding Polyp)

Medusa

Ephyra

Polyp

Planula Larva
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Jellyfish Lifecycle Photo Cards
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Jellyfish Lifecycle Photo Cards (continued)
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Jellyfish Lifecycle Photo Cards (continued)
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Jellyfish Fact  WORKSHEET

Name: _________________________________

Species of Jellyfish: 

About My Jellyfish:

1) Where does my jellyfish live?

2) What color is my jellyfish?

3) Size of my jellyfish’s bell:

4) Length of my jellyfish’s tentacles:

5) Depth of water my jellyfish is found in:

Additional facts about my jellyfish: Draw Your Jellyfish or place a picture of it here:

40  © 2012 Omaha’s Henry Doorly Zoo®
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Super Sea Star
Sea stars (commonly called star fish) are not really fish 
at all. They are echinoderms (marine invertebrates with tube 
feet and a five-part radially symmetrical body). There are 
hundreds of species of sea stars, ranging in size from just 
inches to over three feet in diameter. A sea star’s arms are 
called rays. A star can have 5 arms or more than 26 arms 
depending on the species. Sea stars come in a variety of 
colors including; red, orange, purple, blue, and green. The 
mouth is located on the underside at the center of the body. 
Some sea stars feed by passing one of their stomachs through 
the mouth to engulf and digest food. The diet of the sea star 
varies depending on species, but most are considered generalist 
predators (eating any animal too slow to get away). Ochre stars eat 
molluscs and the crown-of-thorns sea star feeds on coral polyps. Sea 
stars have tiny eyes on the end of each ray called ocellus. They cannot see 

like humans, but this special eye allows them to sense light and dark. 

Objectives
•	Identify	what	a	Sea	Star	looks	like,	where	it	lives,	what	if	feels	like,	what	it	eats,	other	important	

characteristics appropriate to the age-level
•	Create	a	KWL	chart	on	Sea	Stars
•	Listen	to	literature	based	on	the	subject	matter
•	Make	observations
•	Follow	a	series	of	directions	in	sequence
•	Create	a	3-D	Sea	Star	mural

Vocabulary
•	Ray
•	Regenerate
•	Radial
•	Symmetry
•	Coral	reef

Sunf ower Sea Star

Materials
•	Sea	Star	specimens	(suggested, but not required)

•	Sea	Star	photos	(p.	45)
•	Sea	Star	templates	(p.	46-47)	
•	Construction	paper	in	various	colors	
•	Sandbox	sand
•	Blue	bulletin	board	background	paper	or	

large sheet of butcher paper for mural

•	Tempera	paints	and	brushes	
•	Markers	or	colored	pencils	and	colored	chalk
•	Scissors
•	Glue
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Suggested literature
•	Starfish by Edith Thacher Hurd
•		Seashells, Crabs and Sea Stars by Christine Kump Tibbitts
•		My Visit to the Aquarium by Aliki
•		Life in a Tide Pool by Allan Fowler

Procedure

1) Begin the lesson by asking a purpose setting question, What is a sea star? After accepting 
answers/guesses, the teacher should affirm that sea stars are also known as starfish. Point out that 
scientists use the term sea star instead of the more common name starfish (as they are not a fish). 

2) Create a KWL chart titled Sea Stars. Ask children to recall what they know about the animals, and 
what they want to know, or Wonder, about the animals. The L (learned) portion of the chart will be 
completed at the conclusion of the lesson. 

3) Read the book, Starfish, by Edith Thacher Hurd. Point out how the author uses the term starfish. 
However, the class should be prompted in using the more correct term, “sea star,” throughout the 
remainder of the lesson. 

4) If you have sea stars available, give them to the children to see, hold, and smell. Ask the children 
to describe their stars to a partner. Each group of partners is to make a list of traits they have 
determined. Bring the group back to whole class. Compare their lists looking for similarities 
or differences. Solicit questions for the KWL chart on what else they would like to add to the 
“Wonder” portion of the chart.

5) Discuss sea star traits:
•	The	arms	are	called	rays.	If	one	ray	breaks	off,	it	grows	back	or	regenerates.	Discuss	how	some	

sea stars have more than 5 rays. One example is the sunflower star which can have 26 or more 
rays and can be 1 meter in diameter. 

•	Point	out	the	mouth	and	its	location	in	the	center,	underside,	tube	feet,	etc.	(see	Figure	1).		
•	Find	out	what	sea	stars	eat.	
•	If	you	have	access	to	a	Smartboard	or	document	camera	and	the	internet,	research	and	show	

pictures of sea stars and what they dine on. 
•	Discuss	the	tubes	that	allow	sea	stars	to	move.	
•	Note	their	environment	and	habitats.	Visit	
 the website, website, ScienceMan.com, for a video on 

tide pools and another on sea stars. 
•	Read	the	book, Life in a Tide Pool by Allan Fowler.

6) Return to KWL chart. Complete the Learned portion. 
Check the Wonder portion to make sure all questions 
have been answered.

Super Sea Star (continued)

Stomach

Tube Feet

Anus

Digestive Organs
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CREATIVE WHOLE GROUP ACTIVITY 
Refer to the sea star’s habitat. Invite children to create a Sea Star habitat. Each child will create 
their own sea star from construction paper. Since Sea Stars can be found in a variety of colors, 
invite children to choose whatever construction paper color they would like. 

1) Pass out the sea star patterns. Children will cut out their own star. Using markers or 
crayons, the children should add detail to their sea stars. Point out the symmetry of the 
specimens they observed. Instruct them to repeat their designs in a symmetrical pattern.

2) Next, teachers can demonstrate how the 3-D effect is achieved. Draw a firm line down the 
center of each ray being sure to follow the curve of the ray. The children can then “pinch” 
each ray so that it will create the 3-D effect when glued to a flat surface.  

3) Invite students to use a diluted mixture of glue and water to lightly “paint” their rays. The 
children will then sprinkle sand on their rays to add texture.

4) While these are drying, the class can be divided into groups who will create the mural. 
Using chalk, tempera paint and markers, they will illustrate on mural paper an underwater 
scene, including coral, fish, sponges, etc. Refer to the literature for ideas on what the ocean 
floor could look like. 

5) After the mural is complete, glue the tips of the rays to the mural so that they stand out 
from the paper. Other 3-D items can be added as time allows. 

6)   To check for understanding, refer to the KWL chart with individuals or whole group. 

Super Sea Star (continued)
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Super Sea Star

TOP SIDE of a SEA STAR

SPINES and grasping PINCERS covering 
the body

FINGER-LIKE GILLS on the body

ARM or RAY covered with tough skin

BODY, a flat disk at the center

EYESPOT at tip of each arm

BOTTOM SIDE of a SEA STAR

MOUTH with a stomach that is pushed out 
to get food

ABULACRAL GROOVE with 2-4 rows of 
tube feet

TUBE FEET
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Sea Stars In Our Oceans

Brittle Sea Star

Ghardaqa Sea Star Sunfower Sea Star

Cushion Sea Star
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Sea Stars Templates
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Sea Stars Templates
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Sizing Up a Sea Turtle
Sea turtles have existed on Earth for 150 million 
years (before the time of dinosaurs) and inhabit all the 
world’s oceans except the Arctic. They are one of the most 
recognizable ocean animals, and are loved by both children 
and adults alike. There are seven species of sea turtle, 
ranging in size from the 27 inch long Olive Ridley to the 
7 foot long, 1,800 pound Leatherback. 

Scientists are intrigued by the sea turtle too. Even though 
they have been studied for many years, we still know 
relatively little about their life; from the time they leave the 
beach as hatchlings, to the decades later when the females return 
as mature adults ready to lay their own eggs. When scientists 
have the opportunity to study an individual sea turtle (for instance, 
when a female is nesting), they collect as much information about that 
individual turtle as possible. One important piece of information collected is 
measurements. Scientists take all sorts of measurements from the body of 
the sea turtle. They measure the carapace and plastron lengths (upper and 
lower shell), the length and width of the head, and more. Measurements 
help scientists in many ways including; keeping track of growth and 
allowing construction of an overall average size for a species. 

Objectives
•	Learn	the	anatomy	of	sea	turtles
•	Use	measuring	tools	to	determine	the	size	of	adult	sea	turtles	

Vocabulary
•	Beak	–	the	front	of	a	sea	turtle’s	mouth	that	is	hard	
•	Carapace	–	the	upper	shell	of	a	turtle
•	Flipper	–	limbs	of	a	sea	turtle	or	other	sea	creature	that	aid	in	swimming	
•	Plastron	–	the	bottom	shell	of	a	turtle

Materials
•	Picture	of	a	Sea	Turtle	and	a	Terrestrial	Turtle	(p.	50)
•	Sea	Turtle	Identification	Cards	(p.	51-53)
•	Sea	Turtle	Anatomy	Worksheet	(p.	54)
•	Sea	Turtle	Measurement	worksheet	(p.	55)
•	Sea	Turtle	Scales	worksheet	(p.	56-57)
•	Rulers	or	other	measuring	tool

Leatherback Sea Turtle

O
live Ridley’s Sea Turtle
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Sizing Up a Sea Turtle (continued)

Procedure
1. Introduce students to the lesson by having them compare and contrast pictures of a sea turtle 

and terrestrial turtle.
2. As a class, discuss sea turtle anatomy. Label the turtle using the Sea Turtle Anatomy worksheet.   

During the process, ask students how they think a sea turtle uses each body part.  What other 
animals have these same body parts?  

3. Next, explain to students that there are seven species of sea turtles in the world that range in 
size from small all the way up to 7 feet long!  Leatherbacks are the largest species and Olive 
Ridley sea turtles are the smallest. Using the sea turtle identification cards, younger students 
should line-up the turtles from shortest to longest length or lightest to heaviest. 

4. Next, hand out the Sea Turtle Measurement or Sea Turtle Scales worksheets depending on age 
of students. Provide each student or group a measuring tool of your choice.  You may choose 
to have students measure one or more of the following:

a. Length and/or width of carapace
b. Length and/or width of flippers
c. Length of sea turtle from tip of nose to tip of tail
d. Width of turtle
e. Length and/or width of head 

5. As a class, discuss their results. 
6. Have students measure and compare the size of a hatchling sea turtle to the size of an adult 

sea turtle of their choice. To give students an idea of the size of a hatchling, tell them that a sea 
turtle egg is roughly the size of a ping pong ball. Older students should determine how many 
times longer the adult is when compared to the hatchling. 

Educator Note
As an extension, encourage students to brainstorm what makes a good habitat: food, water, 
and shelter.  Research various sea turtle habitats with your class.  In addition, research types of 
food that each species of sea turtle eats as well as predators of sea turtles.  With your students, 
brainstorm materials that could be used to recreate a habitat for your turtles or you may choose 
to provide the materials ahead of time.  Possible materials might include a blue sheet or butcher 
paper to resemble water.  Be sure to include all aspects of a habitat. 

Literature: Science Vocabulary Readers: Sea Turtles by Lydia Carlin
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Sea Turtle vs. Terrestrial Turtle
Terrestrial Turtle

Sea Turtle
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Sea Turtle Identification Cards

Loggerhead
Caretta caretta

Average Size: 41 inches

Average Weight: 350 pounds

Diet: Crustaceans, Clams, Shrimp, 
Mussels, Horseshoe Crabs

Range: Circumglobal – inhabiting 
temperate, subtropical, and tropical 
waters around the world

Conservation Status: Endangered

Leatherback 
Dermochelys coriacea

Average Size: Up to 8 feet (largest 
recorded was 10 feet long)

Average Weight: 1,300 pounds 
(largest recorded weighed 2,019 pounds)

Diet: Sea Jellies (Jellyfish)

Range: Circumglobal – inhabiting 
most of the oceans around the world

Conservation Status: 
Critically Endangered

Average Size: 36 inches

Average Weight: 150 pounds

Diet: Squid, Shrimp, Sponges, 
Anemones

Range: Circumglobal – 
inhabiting tropical near coral reefs

Conservation Status: 
Critically Endangered

Hawksbill 
Eretmochelys imbricate
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Sea Turtle Identification Cards (continued)

Green 
Chelonia mydas

Average Size: up to 40 inches
(largest recorded is 5 feet)

Average Weight: up to 300 pounds 
(largest recorded is 871 pounds)

Diet: Juveniles are omnivores, eating a 
mix of small animals, sea grasses, and algae. 
Adults are herbivores, eating sea grasses and 
algae

Range: Circumglobal – inhabiting tropical 
and subtropical waters around the world

Conservation Status: Endangered

Kemp’s Ridley 
Lepidochelys kempii

Average Size: 27 inches

Average Weight: 85 pounds

Diet: Mussels, Crabs, Shrimp, Clams, Sea 
Urchins, Squid, Sea Jellies, Fish

Range: Bahamas, Gulf of Mexico, Atlantic 
Ocean from Florida to New York

Conservation Status: 
Critically Endangered

Olive Ridley 
Lepidochelys olivacea

Average Size: 27 inches

Average Weight: up to 100 pounds 
(usually under)

Diet: Crustaceans, Mollusks, Tunicates, 
Seaweed, Sea Grasses

Range: Circumglobal – inhabiting 
tropical and subtropical coastal waters 
around the world

Conservation Status: 
Endangered



Flatback 
Natator depressus

Average Size: 39 inches

Average Weight: 150 pounds

Diet: Mollusks, Prawns, Seaweed, 
Sea Cucumbers

Range: North Coast of Australia, 
gulf of Papua New Guinea

Conservation Status:
Data Deficient
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Sea Turtle Identification Cards (continued)
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Sea Turtle Anatomy 

Carapace
A

Claw
B

Beak
C

Flipper
D

Eye
E

Plastron
F

underside
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Sea Turtle Measurement WORKSHEET

Measure your sea turtle and record your measurements below. 

Notes:

The FLIPPER is ______________                                    
inches long.

The HEAD is   
_______________                                 
inches long.

My SEA TURTLE is 
_______________ 
inches long.
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Turtle Scales WORKSHEET

Loggerhead Sea Turtle

Flatback Sea Turtle

Green Sea Turtle 

Scale 1.5 in. = 
1 ft.

Hawskbill Sea Turtle

Measure the sea turtles below and use the scale provided to determine the 
actual length of each sea turtle.  Make sure to properly label all measurements.
Hint: Measure from tip of nose to tip of tail. 
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Turtle Scales WORKSHEET

Kemp’s Ridley Sea Turtle

Olive Ridley Sea Turtle

Leatherback Sea Turtle

Compare your measurements to a human.

Scale 1.5 in. = 
1 ft.



58  © 2012 Omaha’s Henry Doorly Zoo®

Creating Coral

Corals are animals. They are radially symmetrical with an opening at one end 
that is surrounded by tentacles. These tentacles are used either for protection or to 
capture prey. The tentacles bring food into the animal’s one opening, which is also 
used to rid waste materials. The coral animal, made up of a tube-shaped body, its 
tentacles, and mouth, is called a coral polyp. 

There are two main types of corals, hard and soft corals. Hard corals have tentacles 
arranged in groups of six. Hard corals are the base of coral reefs. Soft corals usually 
have their tentacles arranged around the mouth in multiples of eight. 

Coral is greatly affected by environmental stress. Coral depends on a consistent 
water temperature and sunlight to survive. The algae living inside coral (called 
zooxanthellae, pronounced zoe-zan-thell-ay) supply the coloring which corals 
exhibit. Algae also supplies nutrients for the corals in exchange for protection and 
nutrients for their own growth. This is called symbiosis.  If algae leave the coral due 
to environmental stress, the coral dies (this is called coral bleaching).

Objectives
•	Learn	about	different	kinds	of	coral
•	Learn	about	what	corals	eat	and	

what eats them
•	Understand	the	differences	between	

plants and animals

 Vocabulary
•	Algae
•	Coral
•	Endangered
•	Environment
•	Habitat
•	Polyp
•	Predator
•	Radiate
•	Symbiosis
•	Symmetrical	
•	Tentacles

Materials
•	Paper	plates	for	each	student
•	Large	marshmallows	(not	mini-size)
•	Pretzel	sticks
•	Toothpicks
•	Sugar	sprinkles
•	Spray	bottle	filled	with	water
•	Various	kinds	of	coral		
•	Magnifying	glasses

Literature
• Coral Reef Homes, Bauer, Jeff
• Coral Reefs, Macken, JoAnn
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Creating Coral

Procedure

Activity 1
1) Ask a purpose-setting question, Have you ever heard of 

coral? Or establish a KWL chart titled, “Coral.”
2) After eliciting responses, read the literature included with 

this lesson. Upon conclusion of the readings, ask the 
following questions to check for understanding:

•	Can you name two different kinds of coral?
• Can you think of two words to describe a coral reef?

3) Return to KWL list to update.
4) Review that corals are animals. Explain that even scientists had a 

difficult time determining if corals were plants or animals until they 
studied them closer. Talk about the traits that distinguish animals from 
plants. Make a chart listing some generalities:

Plants
•	Use	the	sun’s	energy	to	make	food
•	Have	roots,	stems	and	leaves
•	Generally	do	not	move	from	one	place	to	another

Animals
•	Cannot	produce	own	food	from	the	sun
•	Must	eat	plants	or	other	animals	to	get	food	and	energy
•	Do	not	have	roots,	stems	or	leaves
•	Can	generally	move	to	catch	food

5) Using the coral pieces, ask children to use words to describe what 
they are seeing, feeling, hearing, and smelling. Provide magnifying 
glasses to allow children to closely examine the coral. Ask children 
to locate an individual polyp. Explain that the big piece of coral is like an 
apartment complex or hotel. Each coral polyp occupies an individual unit (or hole) within the big 
piece. Children should be able to see hundreds of small holes on one piece of coral. 

6) Ask, Since the coral is an animal, what does it eat? How does it eat? Since they do not 
walk, how do they capture food? After determining the correct responses through research, 
add this information to the KWL list.

7) Summarize what information was learned and what the class would still like to learn.

Po
ly

ps
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Creating Coral

Activity 2 (Making a coral polyp)
Following the introductory activity and discussion, the children will 

create their own coral polyps.

1. Distribute marshmallows, plates, toothpicks and pretzels to 
each student.

2. Make one big hole with the toothpick in the top of the 
marshmallow. This will be the mouth of the coral 
polyp. Make sure it does not go all the way through 
since coral polyps have only one hole, not two.

3. Poke six holes with your toothpick around the 
mouth of the coral polyp. These holes will be for 
the tentacles. 

4. Teachers will spray each marshmallow with 
water. Cover entire marshmallow.

5. Roll marshmallows in sugar to represent the 
algae.

6. Attach the pretzel sticks, which represent 
tentacles, to the six holes around the mouth.

7. Tell the students they can now be predatory 
animals, such as the parrotfish, or sea star that 
eat coral. Remind them that these animals do not 
have hands, and so they need to eat their coral 
polyp without using their hands.

8. Return to the KWL chart and list what was learned.

At the Zoo
Visit Suzanne & Scott Aquarium at Omaha’s Henry Doorly Zoo and 
observe many different types of coral. 

Educator Note
There are several YouTube videos available of divers exploring coral reefs. Research these prior to 
this lesson and make available as a culminating activity.
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Ocean Pollution 
& Invasive Species
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The Plastic Bag Jellyfish
Jellyfish make a tasty snack for hungry sea turtles. However, 
sea turtles can easily mistake plastic bags floating in the ocean for 
jellyfish. Through this activity, teach your class how plastic waste is 
harmful to marine wildlife.

Materials
•	Different	colors	of	nylon	socks		 •	Beads

Activity Prep
Use three or four different colors of nylon socks. Try to have an equal 
number of socks for each color. Create at least three “jellyfish” for each 
student. Fill 1/3 of the nylon sock with beads then tie a knot close to the 
beads. When knot is tied, cut the remaining nylon into strips to create jellyfish 
tentacles.

Procedure
1) Take your class outside. Set boundaries for the playing field. In the middle of the playing field, 

scatter all of the nylon jellyfish. Decide on a color of jellyfish that will be the plastic waste. Don’t tell 
students the color you decide on.

2) Explain to students that they are sea turtles looking for jellyfish to eat. In order to survive, they must 
catch four jellyfish a day but are only allowed to catch one jellyfish at a time. Once they have caught 
a jellyfish, they must return it to the starting line before going out to catch another. Students will 
have one minute to catch four jellyfish.

3) Begin Round 1 of the activity.
4) After the first round, ask students to meet back at the starting line and hold the jellyfish that they 

caught. How many students caught at least four jellyfish? Then ask students if they caught the 
color you decided was going to be the plastic waste. Explain to students that if they caught this 
color of jellyfish, they did not survive because it is actually plastic waste.

5) Instruct students to put their jellyfish back in the ocean, have the students that did not survive sit 
out, secretly decide on a different color to be the plastic waste, and begin the next round.

6) Continue until only a few sea turtles are left surviving.
7) Back in the classroom, debrief the activity. What was difficult about this activity? Did anyone 

create a strategy to help them survive? What can we do with our plastic bags so they don’t 
become plastic waste?  

At the Zoo
Visit the Suzanne & Walter Scott Aquarium at Omaha’s Henry Doorly Zoo and observe the jellyfish. 
Can students see how a sea turtle might mistake a plastic bag for a jellyfish? How could this harm the 
sea turtle?  What jellyfish lifecycle stages can students find?

Educator Note
Complete Plastic, Plastic Everywhere on page 63 as age appropriate. Jellyfish in a Bottle: Create your 
own jellyfish in a bottle by reusing a plastic bottle and plastic bag. Not only does this activity keep 
these items out of the Ocean and landfills, it also creates a great opportunity to teach about jellyfish, 
sea turtles and pollution. For instructions Google: jellyfish in a bottle.

Plastic Bag or Jellyfish?
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Sea turtles have 

lived on Earth for 

150 million years. 

That’s even before the 

time of dinosaurs! 
Plastic, Plastic 

Everywhere
There are seven types of sea turtles: Flatback, Green, 
Hawksbill, Kemp’s ridley, Leatherback, Loggerhead, and 
Olive ridley. All 7 sea turtles are endangered (that means 
there are not very many left in the wild). There are many 
reasons why sea turtles are endangered. A big reason is 
because of pollution, like plastic floating in the ocean.

How do plastic bags reach the ocean? 
.......Trash makes it to the ocean by littering. The bags end up in rivers and 

streams which flow out to the ocean.

What is one type of 
 food that some sea turtles eat? ........Jellyfish

Refuse
Reduce
Recycle
Reuse

What else can you do with plastic bags?
Once you start using some of the ideas listed above, you will probably find that you still have some plas-
tic bags lying around. Here is a creative way to reuse those extra bags!
Plastic Bag Crochet   http://cristencrochet.blogspot.com/			•			http://plasticbagbag.com/how.html

Can you see 
how a sea turtle 
might confuse a 

plastic bag 
for a jellyfish? 

 What problems do you 
think this could cause 

for sea turtles?

Many times 
sea turtles confuse 
plastic bags in the 
ocean for jellyfish. 

Plastic polluting the 
oceans kills about 

100,000 sea turtles and 
other marine animals 

each year.

Stop using plastic bags.

Use reusable bags when shopping.

Recycle plastic bags. 

Teach your friends about the problems plastic 
bags cause for sea turtles and other animals.

1

2

3

4

Here are some ideas to help 
eliminate this problem:

To help the sea turtles I will

The 4 Rs
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It is nearly impossible to avoid plastics.  Most of the products we use 
are either made of plastics or are packaged in plastics.  Although these 
petroleum-based products are highly convenient in many areas of our 
lives, they are having a detrimental impact on our environment.  Today, 
only 5% of plastics are recycled.  About 50% of all plastics are thrown 
into landfills, while the remaining 45% is unaccounted for, most likely 
ending up in oceans1.  Plastics such as LDPE, HDPE, Polypropylene, and 
foamed plastics float on the surface of the ocean.  Other plastics such as 
Polycarbonate, Polystrene, and PETE sink.  Over time, waves and sunlight 
break these plastics up into small pieces; however, they never completely 
disappear and are often consumed by marine wildlife1.  

Plastics are not the only problem.  Natural disasters, such as the 
March 11, 2011 tsunami that devastated Japan, not only destroy coastal cities, but they also 

wreak havoc on fragile ocean ecosystems.  It is estimated that the 9.0 magnitude 
earthquake and resulting tsunami dragged millions of tons of debris into the 

ocean. Due to ocean currents, the debris has been pushed together covering 
an area about the size of California2.  In this giant ocean garbage patch, 

scientists have discovered whole cars, parts of homes, refrigerators – all 
polluting our waters. Currently, some of this debris is now reaching the 
coast of California.

One of these garbage patches is referred to as the Great Pacific Garbage 
Patch, which is located between Hawaii and California.  This patch is 

composed of small pieces of trash broken up by the ocean.  Often referred 
to as an “island” of trash, garbage patches, such as the one located in the 

Pacific, are better described as “soup”.  This soup of debris typically gathers in 
gyres, or areas where several currents converge and spiral around a central point.

Although we are hundreds of miles away from the coasts, our actions affect ocean environments.  
Pollution from plastics, trash and chemicals begins on land.  It is washed into storm drains and ends 
up in rivers, streams, and eventually oceans.  We have the power to make a change and inspire 
students to take initiative with this growing environmental problem. 

Objectives
•	Learn	how	plastics	and	other	trash	in	the	ocean	affect	organisms	and	their	ecosystems
•	Understand	that	ocean	garbage	patches	are	a	relatively	new	problem	that	researchers	are	

studying to determine the impacts on ocean ecosystems.

Vocabulary
•	Gyre	–	areas	in	the	ocean	where	several	
 currents converge and spiral around a central point 
 (where debris often accumulates)

The Great Garbage Patch

1 What is the problem: Consumption. (2011). 5Gyres. Retrieved from http://5gyres.org/

2 Miner, M. (2011). Japan Tsunami-Debris Cruise Attracts Travelers to Ocean Garbage Patch. National Geographic News. 
Retrieved from http://news.nationalgeographic.com/news/travelnews/2011/12/111215-tsunami-debris-field-travel-science/

50% 
Landfills

45% 
Unaccounted 
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ONLY 5% Recycled
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Materials
•	Internet	access
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The Great Garbage Patch
Procedure
1) Begin the lesson by asking students, what are some ways that 

trash winds up in the ocean? What happens to garbage in 
the ocean? Where does it go?

2) Introduce students to the issue of giant ocean garbage 
patches.  Emphasize that this is a relatively new problem 
facing our world today and there are many unanswered 
questions.  Researchers are feverishly trying to determine 
how these garbage patches will impact the ocean.  How do 
you think researchers go about studying the giant ocean 
garbage patches?  Researchers collect samples of the trash and 
record the type of trash, mass, size, and color.  Explain that debris 
in the ocean is very harmful to marine animals.  How do you think 
marine trash affects wildlife?  

3) Next, as a class, watch The Majestic Plastic Bag – A Mockumentary.  This is a 
four minute video on YouTube.  After you have finished watching, facilitate a discussion.  

 What were students surprised to learn?  How did they feel watching the video?
4) Break students into small groups.  Each group will be given the task of picking a topic related 

to ocean garbage patches to study.  Listed in the Helpful Resources section are a few excellent 
websites with information on ocean garbage patches.  Students might choose to begin there in 
order to formulate a question based on their interests. There is a great deal of information on the 
web about ocean garbage patches; however, not all websites are reliable.  Explain to students 
how to find reputable sources.

5) Below are a few ideas for topics:
a. Where are known ocean garbage patches located?  Can you predict where garbage may 

accumulate in the ocean?
b. Does plastic in the ocean foat or sink?  How might this affect animals that live at 

different depths?
c. At what rates are the ocean garbage patches growing?  Is there a way to slow the rate 

of growth? 
 Notice that each of the topic suggestions above are formatted as questions.  This was done 

intentionally to stress the idea that there is still very little known about trash in the ocean.  
Emphasize again to students that researchers still have many unanswered questions about ocean 
garbage patches and their negative impacts.  As scientists begin to study a question, often more 
questions arise.   

6) Students should prepare an interactive presentation for the rest of the class.  As the teacher, you 
may choose specific criteria for presentations and/or paper; however, we strongly suggest that 
students incorporate a call to action.  What specifically will they do individually, as a group, 
or as a class to reduce negative impacts on the ocean?  This could include recycling at home 
and school or creating an educational campaign for the school.  The possibilities are endless, but 
most importantly each person is empowered to make a positive impact on our ocean.

7) Have students devise a plan on how to clean up the garbage patches. What cleaning method or 
tools would they use? What will they do with the garbage?

Gyre
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Educator Note
•	Have	students	complete	the	Track Your Trash worksheet on pages 68 & 69 at home (this can be 

done as a class as well).  Encourage the entire family to participate by sending a letter home 
sharing what students are learning about in class.  Students and their families should work 
together, documenting how much waste they produce in a week or month.  

•	For	lower	grade	levels,	play	“Gorilla	in	the	Greenhouse”,	an	educational	cartoon	about	plastics	
in the ocean.  Lower grade levels can also participate in the Track Your Trash worksheet.

Helpful Resources
The following websites provide excellent information, current research, and educational lessons on 
ocean garbage patches. 

Algalita Marine Research Foundation - www.algalita.org
5Gyres - http://5gyres.org
NOAA Marine Debris Program - http://marinedebris.noaa.gov
Ocean Conservancy - www.oceanconservancy.org

The Great Garbage Patch
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How much waste do you produce in 1 week or 1 month?  The answers may 
surprise you.  One of the first steps in reducing waste and creating a good 
recycling program at your house or school is to conduct a waste audit.

Number of people in your household: _____________________

Track Your Trash - Inventory WORKSHEET

Name: _________________________________      Date: __________________

1. How many plastic shopping bags do you acquire in 1 week?

2. How many bottles of water does your family drink in 1 week?

3. How many plastic bottles of pop does your family drink in 1 week?

4. How many pop cans does your family go through in 1 week?

5. How many glass bottles does your family use in 1 week?

6. How many metal cans (food cans) does your family use in 1 week?

7. How many cardboard boxes does your family use in 1 week? 
(Be sure to include boxes of food, etc.)

8. Approximately how many bags of trash does your family produce in 1 week?

9. How many magazines does your family receive in 1 month?

10. How many newspapers does your family receive in 1 week?

11. Does your family have old cell phones lying around?
(Many locations, including Omaha’s Henry Doorly Zoo, accept
cell phones and recycle them.)

12. Does your household recycle? If so, what items?



Track Your Trash - Inventory SPREADSHEET

Name: _________________________________      Date: __________________

Materials
# of Items 
per WEEK

# of Items 
per MONTH

# of Items 
per YEAR

COMMENTS

Plastic Shopping 
Bags 

Bottles of Water

Plastic Soda 
Bottles

Aluminum Cans

Glass

Metal Cans (food, 
etc.) 

Cardboard Boxes

Magazines

Newspapers

# of Bags of  Trash

TOTAL

1) If everyone in your class produced the same amount of waste, how much waste would build up in 
one week, month and year?

2) If everyone in your school produced the same amount of waste, how much waste would build up 
in one week, month and year?

3) If everyone in your town/city produced the same amount of waste, how much waste would build 
up in one week, month and year?
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Trash or Treasure?
Earth’s ocean is a huge and beautiful place with 
millions of animals and plants living within it. 

All life on earth benefits in one way or another from the 
ocean. From sea food, to recreation, to weather and 
climate, our ocean is a powerful force. But, our ocean 
is quickly filling with trash. Trash enters the ocean from 
dumping, littering, or being washed into rivers and 
streams. One of the biggest concerns about trash in 
the ocean is that most of it is plastic. Plastic can take 
hundreds of years to biodegrade (break down), but it 
never completely goes away. It continually breaks into 
smaller pieces and is consumed by fish and other marine 
life all around the world. When an animal eats too much of 
this plastic, it gets sick and can die. All of this trash gets caught 
in ocean currents and gets swept together into giant ‘garbage 
patches’. These patches are so big, that some exceed the size of the 
state of Texas. 

While we may not be able to do much about the trash that is already there, 
we can help to stop more trash from entering the ocean. Simple practices such as refusing, 
reducing, reusing, and recycling make a big difference to the ocean and the rest of our environment. 

Objectives
•	Identify	scientific	questions	that	can	be	investigated
•	Collect	and	record	observations	
•	Collect	and	organize	data
•	Develop	a	reasonable	explanation	based	on	collected	data
•	Share	observations	with	others
•	Differentiate	between	living	and	nonliving
•	Identify	ways	individuals	can	conserve	Earth’s	resources	by	reducing,	reusing,	recycling

Vocabulary
•	Artifact
•	Decomposition
•	Dispose
•	Recycle,	reduce,	reuse

Materials
•	Flotsam by David Wiesner
•	Tracking Trash, Flotsam, Jetsam and the 

Science of Ocean Motion by Loree Griffin 
Burns

•	Ocean-related	artifacts	and	various	kinds	of	
trash (plastics, pop cans, etc.)

•	Toy	Treasure	Chest
•	Biodegradation	Timeline	(p.	72)
•	Supplies	for	charting,	organizing	data
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Trash or Treasure? (continued)

Activity Prep
Prepare a treasure chest with a variety of trash and treasure 
items inside.

Procedure 
Activity 1
1. Show students the closed treasure chest. Ask the introductory 

question, What do you think I might have in this trunk? 
 I’ll give you clues. Do you know yet?
2. At this point, the instructor can either give more clues, e.g. 

20 Questions, or open the trunk to display the artifacts. As 
the class looks through the items in the trunk, check to see if 
the children are able to identify the objects. Also, discuss the 
appropriate manner in handling artifacts. 

3. After the children have had the opportunity to observe, touch, 
examine each object, ask if they can classify the objects in 
like groups. List the categories determined on a board. Direct 
the class to come up with labels for categorizing things that 
were alive and things that are man-made.

4. Using a chart divided into two columns, label one side 
man-made and the other as animals or another similar 
classification the class determined. List the objects on the 
chart to the extent the children are able. Where they have 
difficulty identifying an object, the instructor may set that 
aside or tell the children what the object is. 

5. After classifying, discuss where these objects may have 
come from. Explain that all were in the oceans at one time. 
At this point, explain how the animals lived in the oceans, 
but the man-made objects were disposed into the waters by 
people. 

6. Read the book, Flotsam, to younger students. It is a picture 
book. Tracking Trash, Flotsam, Jetsam and the Science of 
Ocean Motion can be used for older learners. 

7. Discuss the effects trash has on the ocean. Make a list of 
adverse effects from this trash. Return to the objects in the 
trunk. Check to see what was trash and what was a treasure. 
Talk about why we are using the term “treasures” for the 
ocean-related artifacts. 

8. Located on page 72 is a biodegradation timeline showing 
the decomposition time of many of the items found in the 
oceans. Discuss what that means to the animals that live in 
the oceans. 

#1 TRUNK CLUES:

#3 DISCUSS:

#2 CLASSIFY:

Nothing is alive 

Some things used to be alive

Some things are treasures. 
Some things are trash.

1.

2.

3.

Man-MadeAlive

CA

USE

EFFECT

Bird killed by ingesting trash.
Photo courtsey of © Chris Jordan
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Activity 2
How Can You Help? Refuse, Reduce, Reuse, Recycle

1. List objects that are thrown in the trash each day. In small groups, 
brainstorm ways to reuse or recycle items on your lists. Gather 
clean, recycled, bags, boxes, plastic bottles, and other objects, 
such as small toys. Identify at least one way to reuse each object 
or avoid wasting it. 

2. Students may brainstorm alternative uses for objects that are commonly thrown in the trash. 
Students may also brainstorm ways to reduce the use of these items. For instance, do not use 
plastic bags (refuse). Instead, bring fabric bags to the store. 

Trash or Treasure? (continued)

REFUSE
REDUCE
RECYCLE
REUSE

BRAINSTORM!
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On April 20, 2010 one of the worst marine oil spills in history 
occurred when the Deepwater Horizon exploded in the Gulf 
of Mexico. It is estimated that nearly 4.9 million barrels 
of crude oil flowed into the Gulf for three months before 
finally being capped on July 15, 2010. The oil spill caused 
extensive damage to wildlife, habitat, and to the Gulf’s 
fishing and tourism industries. 

Hundreds of species living in the Gulf area were at risk, 
including 5 species of endangered sea turtles. During the 
spill, thousands of injured and dead animals were collected. 
Nearly 500 of the world’s most endangered sea turtle, the 
Kemp’s Ridley, were found dead. 

Many tried and true strategies were implemented to contain the oil, 
and several trial and error strategies emerged. Responses to containing 
the oil included deploying many miles of containment boom (to corral oil 
or block it from entering an area), releasing water through Mississippi River diversions to create 
an outflow to keep oil off the coast, and building sand berms to prevent oil from entering wetland 
and marsh areas. Chemical dispersants were sprayed at the surface and also at the wellhead (5,000 
feet underwater) to help facilitate the digestion of oil by microbes. Removal tactics such as burning 
the oil, filtering, and collecting for processing were also used. All approaches carried benefits and 
drawbacks.

The coastline along the Gulf is a very sensitive area filled with wetlands, marshes and sandy 
beaches. Oil can penetrate deep into the soft ground of these areas and continue to cause problems 
over periods of time. Once oil sinks into these types of habitats it becomes exceedingly difficult to 
clean without further destroying the fragile ecosystem.

Objectives
•	Understand	how	oil	spills	affect	wildlife
•	Devise	methods	for	cleaning	up	oil	spills

Read More
To find further information Google: Gulf oil spill timeline, long-term damage of oil spills or oil spills 
and wildlife. Keep in mind, management of the oil spill is a highly controversial issue. Read multiple 
reliable resources before drawing conclusions. 

How Does Oil Affect Wildlife?
Read more at National Wildlife Federation
http://www.nwf.org/Oil-Spill/Effects-on-Wildlife/Sea-Turtles.aspx 

An Oily Problem
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Materials
•	Clear	plastic	cups	(rinse	and	reuse)	 	 •	Water
•	Small	plastic	cups	(rinse	and	reuse)	 	 •	Sand
•	Vegetable	oil	(reuse)	 	 	 	 •	Feathers
•	An	Oily	Problem	worksheet

     

Activity Prep
Per group:
1 clear cup 1/3 full of water with 1 drop blue food coloring (optional)
1 clear cup filled ½ full of sand
1 small plastic cup 1/3 to ½ full of oil

Procedure
1) Students should work in groups of 2-4. Introduce the Gulf oil spill through reading and video. 

Then facilitate a discussion of student’s thoughts and questions.
2) Oil & Feathers—Students will attempt to answer questions 1-3 of An Oily Problem (page 75) by 

simulating an oil spill. Student groups should each have a cup of water, cup of oil, and feather(s) 
at their tables.  Students should pour the oil into the water and observe what happens.  Ask 
guiding questions such as, What do you see happening?  Why?  Next, have them dip the 
feathers in the oil and make observations.

3) Oil Spills & Beaches—Next, students will simulate the oil spill coming into contact with a sandy 
beach and answer questions 4-7 under the second section of the worksheet. Have students pour 
their oil slick (water and oil) into their cup of sand.  Again, ask guiding questions and allow them 
to formulate their own questions. This part is a great opportunity for problem solving!

4) Summarize—End activity with a discussion.  What problems do you see?  Did you think of 
any ways to clean up the oil or prevent it from reaching the beach? Think of the ‘big 
picture’; how feasible, and/or costly is it to clean up all of the oil? Allow students to record 
all of their questions and thoughts. Be sure they understand that numerous trial and error events 
arose and many attempts to stop the oil failed, though some were successful in minimizing 
damage to the environment – a reminder that scientists, engineers, and other professionals 
problem-solve too.

An Oily Problem (continued)
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75

Here’s what you should know:

A very large oil spill has occurred in your research area! Millions of gallons 
of oil are now in the water and may come in direct contact with plants and 
animals in the area.

Try it out:
Follow the instructions at this station and answer the questions below:

1) What is happening as you pour the oil into the water? Draw and label what you see. 

2) How does oil damage natural materials such as feathers or fur?

3) What effects might oil have on birds or otters?

An Oily Problem WORKSHEET
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Name: _________________________________      Date: __________________



Try it out: Follow the instructions at this station and answer the questions below:

4) How does oil affect the beach sand?

5) What makes oil difficult to clean up?

6) Can you think of any ways to prevent oil from reaching the beach? 
    How does oil affect the beach sand?

7) Can you think of any ways to clean up oil on a sandy beach?

An Oily Problem WORKSHEET (continued)

Oil is now washing up on the beach! How will you handle this?

Name: _________________________________      Date: __________________
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Help the Hatchlings

When the Deepwater Horizon exploded on April 20, 2010 in 
the Gulf of Mexico, it created one of the worst marine oil 
spills in history. Nearly 4.9 million barrels of oil flowed into 
the Gulf for 3 months, endangering wildlife, habitat, and 
the Gulf’s fishing and tourism industries. 

Among wildlife that inhabits the Gulf are five species of 
sea turtles (Green, Loggerhead, Leatherback, Hawksbill, 
and Kemp’s Ridley), 4 of which nest in the Gulf. When oil 
began flowing into the Gulf, it was feared that once the turtle 
hatchlings emerged they would come in contact with the oil. 
Biologists predicted the potential for 100% mortality of that 
generation. An unprecedented plan was proposed to move over 
70,000 eggs away from the Gulf to the Atlantic coast of Florida. This 
had never been attempted before, but to do nothing could have ended 
much worse for the young sea turtles. At the latest stage of incubation possible, the eggs were dug 
up by hand and transported to a secure facility (a warehouse at NASA’s Kennedy Space Center). 

Watch A Chance to Survive: Relocating Sea Turtle Nests (http://www.nwf.org/Oil-Spill/Effects-on-Wildlife/
Sea-Turtles.aspx) by National Wildlife Federation or 

Gulf Turtle Eggs Relocated (http://video.nationalgeographic.com/video/player/news/animals-news/us-oil-
spill-turtle-relocation-vin.html) by National Geographic. 

Other methods were used to protect the hatchlings. Large groups of volunteers monitored nesting 
females and then carefully dug up the eggs and relocated them further away from the water and 
beach clean-up efforts. Watch Loggerhead Sea Turtle Relocation on YouTube.com (http://www.youtube.
com/watch?v=s_WP9BjYQ98) to view the video.  As those turtles hatched they were allowed to walk a 
short distance on the beach and then placed in a crate to be shipped to the east coast 
of Florida for release. 

Objectives
•	Explore	an	oil	spill’s	impact	on	sea	turtle	nests
•	Devise	a	plan	to	relocate	sea	turtle	eggs

Materials
Enough for students to work in groups of 3-4.

•	Large	containers
•	Medium	containers
•	Sand	(or	other	similar	medium)
•	Ping	pong	balls
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Activity Prep
Review the worksheet students will be completing. In large plastic container, layer sand and ping 
pong balls to create a sea turtle nest.

Procedure
1) Students should work in groups of 2-3.  Set up the scenario that an oil slick (explain if needed) is in 

the area where sea turtles have recently laid their eggs.  Ask students, do you know where sea 
turtles lay eggs? (on beaches)  Do students think the oil could affect the turtle hatchlings?  
If so, how?  Have students read the scientist’s memo (introduction paragraph of their worksheet).  
Scientists are not only worried that oil might reach the beach where the turtle nests are, but are 
very concerned that once the hatchlings emerge and enter the ocean that they will almost certainly 
encounter the oil slick.  Why might this be a problem? What are a few ideas students can come 
up with to help the hatchlings? 

2) Once students have brainstormed ideas, allow them to share 1-2 ideas per group. Do you think 
scientists do this when faced with a new problem?  Is it important to be open to new 
ideas?

3) Next, students (scientists) will try out a procedure that was actually used during the Gulf oil spill.  
Remember, it is not important that students follow this procedure exactly, but more important that 
they are thinking of problems and trying to solve them as they move through the procedure.

4) Each group of 2-3 scientists has been assigned a nest to pack and relocate.  Get students thinking 
about the role of each group member.  How would they avoid confusion and limit the chance 
of damaging an egg while digging it up?  Students may elect to take on a role and then trade.

5) Hand students the sketch (outline) of the nest they will be digging up.  At least one member of the 
group will be in charge of sketching and monitoring how and where the eggs are coming out of 
the nest (think archeological dig site). Why might this be important? Students can trade roles 
through activity.

6) As students take out the eggs, they should ‘pack’ them in the shipping container (small plastic 
container).  Let them work to decide the best methods for packing and shipping.

7) End with a discussion to summarize the activity and answer questions or concerns students may 
have.

Help the Hatchlings (continued)



Help the Hatchlings WORKSHEET

Here’s what you should know:

An oil spill is moving toward a beach where sea turtles have laid 
their eggs.  You are almost certain that when the baby sea turtles 
hatch and go into the ocean they will run into the oil spill.  You 
know that oil can be very harmful for sea turtles. Team up with the 
other sea turtle experts in your group and come up with some ideas 
to help the hatchlings.  

      What are a few ideas you came up with?
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Name: _________________________________ Date: __________________



Moving Day!
One of the plans suggested was to 
move all of the sea turtle eggs to a 
safer location.  The new location is 
in Florida though!  This is a huge 
undertaking as you suspect there may 
be over 50,000 sea turtle eggs that 
will be moved!  You must be careful 
when moving the eggs.  They are 
very fragile and you must avoid any 
rough movements.  You also should be 
careful not to rotate the egg at all (it 
must go into the transport device the 
exact way it came out of the nest).

Try it out:
Follow the instructions at this station and answer the questions below.

1) How will you dig the eggs out of the nest?

2) How will you be sure that the egg is not rotated and goes into the transport box the exact 
    way it came out of the nest?

3) How would you pack the eggs in the box so they don’t break or roll around during shipping?

4) What problems might emerge from moving the eggs/hatchling?

Florida

Nebraska

Sea Turtle Nests

Help the Hatchlings ACTIVITY #1

Name: _________________________________ Date: __________________
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What’s for Dinner?

A look at plastic in the ocean and its 
effects on habitat and marine life.

Plastic has made our lives easier; we use it every day. 
Yet, much of the plastic created is not recycled, it is 
thrown away. The worst offenders are single-use and 
disposable plastics. Even though plastic breaks down 
into smaller pieces, it never completely disappears. 
This makes plastic pollution a growing plague.

Once plastic enters the ocean, it becomes a threat to 
marine life. Leatherbacks and other sea turtles mistake plastic 
bags for jellyfish (a regular part of their diet). Albatross ingest 
and feed all types of plastic to their chicks, seals and whales become 
entangled in floating plastics, and the list goes on. Plastics absorb, 
transport and release hydrophobic organic contaminants such as DDT, PCBs, and BPA. 
Once ingested, these toxins are increasingly concentrated as one animal consumes another 
(biomagnification). Millions of people rely on the ocean for protein supply in their diet. The 
potential human health impacts of these toxic chemicals entering the food chain and then being 
consumed by humans is not yet well understood. 

The ocean is massive and studying it is challenging. If done correctly, this lesson will make for a 
great problem-solving opportunity. Students will formulate questions relating to ocean pollution 
and plastic ingestion by marine life. They will collect and analyze data based on realistic scientific 
studies. Allow students to dive into the problem of plastic pollution and explore it from many 
angles. Remember that there are thousands of unanswered questions about our oceans. Thinking 
critically and creatively is how we begin the process of answering some of those questions. Make 
sure students understand the problem so they do not waste time coming up with a solution for a 
problem that does not exist. 

Objectives
•	Formulate	questions	relating	to	marine	pollution	and	plastic	ingestion
•	Collect	and	analyze	data

Read More
Google search: plastic debris hydrophobic 
http://www.algalita.org/pdf/plastic-in-the-environment.pdf  
http://www.5gyres.org/media/chemical_transport_by_plastics.pdf 
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Materials
•	Plastic	of	all	types,	shapes	and	sizes	(bags,	bottle	caps,	toothbrushes,	small	plastic	pieces,	etc.)	

Note: Do not purchase any plastic for this lesson. You can find enough within your own school and 
household.

•	Small	containers	with	lids
•	Appeal	Letter	(p.	86)
•	Video:	Hawaii: Message in the Waves - www.messageinthewaves.com 
  Free documentary may be viewed online at http://topdocumentaryfilms.com/hawaii-message-waves/ 

Activity Prep
1) Designate an area as a beach. Place the plastic you have collected onto the beach area.
2) To create the stomach content samples, place various pieces of ‘bite-sized’ plastic objects into a 

small container and label appropriately (ex. Albatross chick-Sample 1, Albatross adult-Sample 1, 
etc.). Watching Hawaii: Message in the Waves will give you an idea of what types and sizes of plastic 
are consumed by Albatross.

Procedure
1) Students should read the Appeal Letter on page 85 and view the photos. Allow students to record 

any questions they may have while reading this letter. Open a discussion with students regarding 
the letter and photos, and allow the problem solving process to begin. The following steps are 
suggestions to help facilitate problem solving. You may choose to continue to the next steps at this 
point or allow students to create their own projects. 

2) Inform students that they will conduct a beach pollution survey and analyze stomach contents of 
marine life found dead for unknown reasons. You may wish to show Hawaii: Message in the Waves 
prior to this, or use it as a point for closing discussion.

3) Before a study is begun you must first create questions that you wish to answer to help guide your 
study. This is the purpose of page 86 of this lesson. Allow students to think creatively about what 
questions they will need to ask themselves to learn more about plastic ingestion and pollution. For 
example, how large of an area would I need to study? Does all marine life eat the same 
thing? How many samples and what size of sample would I take? How 
will I keep track of my data/findings? 

4) After this is completed, move to pages 87 and 88. Students should 
work in groups to analyze the beach and stomach content 
samples. If you prefer, have students define the data they would 
need to collect from the samples and create their own chart.

5) Now, what to do with all the data? Allow students to 
brainstorm ideas. The ocean is far away from the Midwest, 
but where does all of our plastic waste go? Think 
landfills and rivers. How do students feel about this? Is 
there something that can be done locally?

What’s for Dinner? (continued)
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Resources

Websites
www.twohandsproject.org 
www.plasticdebris.org 
www.5gyres.org
www.algalita.org 
www.plasticpollutioncoalition.org 

Videos
The Majestic Plastic Bag-A Mockumentary (search the internet)
Hawaii: Message in the Waves (view for free at www.topdocumentaryfilms.com)
Bag it: Is your life too plastic?

Books
Plastic Ocean by Captain Charles Moore
Sullie Saves the Seas by Goffinet McLaren

Educator Note
Find creative ways to reuse plastic bags! One way is by crocheting. Interested? We know your 
students will be. Search the internet for: Plastic Bag Crochet.

You may already know about the 3 R’s, but have you heard of the 4th? It’s Refuse. A growing 
trend is to refuse single use plastics, such as straws, lids, and plastic bags. Challenge your 
students to come up with creative ways to practice the 4 R’s: Refuse, Reduce, Reuse, Recycle.

What’s for Dinner? (continued)

Refuse
Reduce
Recycle
Reuse
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To:  Students of the World
Re: A Need to Address Ocean Pollution

Our beaches have always been beautiful places where people come 
to vacation and relax. In fact, our small town attracts over 2 million 
visitors per year because of the beautiful beach nearby.  A few years 
ago trash started washing ashore. We made many attempts to clean 
it by organizing community clean up days, but the trash just keeps 
coming. Hundreds of volunteers have now spent thousands of 
hours attempting to keep our beaches clean-still the trash continues 
to come. We have no where left to put it. Very few people visit our 
beach anymore. 

Most recently, we began finding dead Albatross and other marine 
animals in the area. We are not yet sure what might be causing this. 
In many instances it seems the Albatross chicks aren’t even learning 
to fly and some even die before leaving the nest.  

We have built our lives and town around this beach and now it 
seems that all hope is lost. We need your help; we are out of options.

Enclosed, please find photos that we have taken. We hope these 
will help you in what seems, to us, like an impossible endeavor. 

Sincerely,

Jane D. Smith
Jane D. Smith

A Letter of Appeal
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What’s for Dinner? WORKSHEET #1

Name: _________________________________

What questions will you need to ask in order to begin your study? Write down any questions you 
think of after reading the letter and viewing the photographs.
(Example: How does the plastic get to the ocean/where does it come from?)
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What’s for Dinner? WORKSHEET #2

Name: _________________________________

As part of your study you will be analyzing the pollution found on the beach. Though clean-up efforts 
take place at this beach, trash continually washes ashore. Record your findings below.

Item Name Plastic Type
Recycle # or Single Use

Amount Found 
(use tally marks)
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What’s for Dinner? WORKSHEET #3

Name: _________________________________

Stomach Content Analysis

Name of person performing necropsy:

Date:

Date deceased animal found:

Location found:

Species type:

Adult__________  Subadult__________  Other__________

Weight of contents:

Other comments:

Stomach contents:

Item Name Plastic Type 
Recycle # or Single Use

Amount Found 
(use tally marks)
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All organisms are connected. Whether it is directly through predator-prey interactions, more 
indirectly across a food web, or simply due to the nutrients and gasses present in our world that they 
rely on, there is no disputing that every species has the potential to impact another. No matter how 
advanced humans may claim to be, we must acknowledge that we too are not exempt from these 
associations. In order to maintain the balance of these relations we must do everything in our power 
to learn about situations currently threatening any number of species.
 
One such threat in the United States is that of invasive species, or non-native 
species of plants or animals found in a region. Invasive species in the United 
States are second only to habitat loss in terms of threats to our nation’s 
biodiversity1. Aquatic invasive species, those species that must live in or 
around marine habitats to survive, are of specific concern due to how 
quickly they are linked via the intricate waterways of our world. One such 
example that many are considering to be the largest threat in the 
United States are Asian carp. In just a matter of years, Asian carp have 
established a spot at the top of the food chain within the Mississippi and 
Illinois rivers, and now make up over 95% of the biomass in parts of these 
water systems2.  This progression is likely to soon spill over into the invaluable 
waters of the Great Lakes, adding to the over 180 invasive species already found 
there. Due to a complete lack of predators many researchers believe it will be impossible to ever 
eradicate Asian carp in the United States. 

 Of equal concern, but on a more local scale, is the presence of Zebra 
mussels in waters of the Midwest. Native to Eastern Europe, these mussels 

were likely brought to Nebraska attached to the bottoms of water crafts. 
Now, they are collapsing native fish populations by eating the plankton 
that constitutes a large part of a young fish’s diet3.  In fact, the filter 
feeding techniques of these mussels are so effective that they are 
clearing up the waters of native ponds and lakes. While this may sound 
like a good thing, it actually allows for too much sunlight to pass through 
the water, speeding up the rates of photosynthesis, and thus causing 
a surplus of vegetation to be present. Just like the Asian carp we are 

defenseless against this invasive species and researchers are unable to 
take a proactive stance in preventing an imbalance of plants and animals 

within our ecosystems.

Although many tend to only think of animals when discussing species that are 
invasive, this adjective can also easily be applied to plant species as well. In Nebraska, this is evident 
along the Platte river, where several invasive plant species are preventing adequate water flow, 
constricting animal habitat, competing with native plant species, taking up water out of the river, and 
creating fire hazards4.  Another problem, that is unfortunately not unique to the Platte, is the presence 
of multiple invasive species in one area where no single control method that can be utilized. Rather, a 
combination of chemicals, disking, and mowing must be used in conjunction with one another, which 
have their  own sets of associated problems.

(1) http://www.nwf.org/Wildlife/What-We-Do/Invasive-Species.aspx 
(2) Smith, Marc. “What Scientists Are Really Saying About Asian Carp Surviving in the Great Lakes.” 
 National Wildlife Federation. 1 November 2010.     
 (http://www.nwf.org/News-and-Magazines/Media-Center/Reports/Archive/2010/What-Scientists-Are-Really-Saying-About-Asian-Carp.aspx
(3) Duggan, Joe. “Invasive mussel confirmed in Omaha lake.” Lincoln Journal Star. 22 November 2010. 
 (http://journalstar.com/news/local/state-and-regional/article_43322fab-9d16-5371-ba46-2bca51945caa.html)
(4) Wilson, Robert G. “Scientists Fighting Invasive Weeds Along Platte River.” University of Nebraska Lincoln Institute of Agriculture and Natural Resources. 2 October 2009. 
 (http://ianrnews.unl.edu/static/0910020.shtml)

We’ve Been Invaded!
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Objectives
•	Educate	students	about	the	effects	of	invasive	species
•	Provide	students	with	real	life	examples	of	local,	marine	
competition
•	Model	the	effects	of	an	invasive	species	within	a	habitat

Vocabulary
•	Invasive	Species
•	Native	Species
•	Competition
•	Biodiversity
•	Endangered

•	Extinct

Procedure
1) Introduce invasive species to the class. Discuss what it means to be invasive and why we should 

be concerned about the presence of an invasive species.

2) Find out if students can give you any examples of invasive species in the United States. Then 
show them the list of aquatic species (found at http://nas.er.usgs.gov/queries/StateSearch.aspx and 
choosing ‘all’ for the state search). As a class choose several example species to discuss and 
explore more in-depth. Make sure to click on the ‘HUC Maps’ link to provide students with a 
geographic visual of the extent of each species’ impact. 

3) Repeat step 2, but this time select your state from the state pull-down menu. 

4) Explain to students that you will be playing a game that models the effects of invasive species.
a. Place students in groups of three. As a whole, the group represents a native aquatic 

species. Individually, each person in the group represents one of the three basic needs for 
the survival of that species—food, water, and shelter.

b. Give each group a die. Tell them that they will each roll the die once (you will give 
them specific numbers that they have to roll each round in order for them to meet 
the requirements of their species). If one member of their group is unable to meet a 
requirement for one round their species becomes endangered, but is still in for the next 
round. If that member is unable to meet their requirement for two rounds in a row, their 
species cannot survive and becomes extinct. After each round check the status of each 
group.  

c. Round 1: There is no competition present, so all three survival aspects need to roll a 1 or 
above to meet their requirement.

d. Round 2: Another native species has moved into your habitat and is competing with your 
species for shelter. Food and water must roll a 1 or above, but shelter must roll a 2 or 
above.

We’ve Been Invaded!
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Supplies
•	Dice	(6-sided)
•	Computer	with	projector		
   and internet access
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e. Round 3: The other species that you were competing with in round 2 is now competing with 
you for some food sources. Water must roll a 1 or above. Food and shelter must roll a 2 or 
above.

f. Round 4: An invasive species has been introduced in your country and is quickly impacting 
the entire aquatic food web. Water must roll a 1 or above, food must roll a 3 or above, and 
shelter must roll a 2 or above.

g. Round 5: The invasive species has moved into a river that feeds into the habitat where your 
species lives. The water quality is deteriorating and they are eating large amounts of food 
that your species relies on for survival. Water and shelter must roll a 3 or above and food 
must roll a 4 or above. 

h. Round 6: The invasive species has no competition and is reproducing at rapid rates, making 
conditions in your habitat even worse. Water, shelter, and food must all roll at least a 4 or 
above.

i. Round 7: The invasive species has made its way into your habitat and you are unable to 
compete with them. Water, shelter, and food all must roll a 6 in order for your species to 
survive.

5) Ask students, how the scenarios of each of these rounds directly represent what is 
happening all over the world? How could the invasive species in round 4 have been 
introduced to your country? Why was the invasive species able to have such a large 
impact on your basic needs? What are the consequences of your species going extinct?

6) Now that students have a better understanding of the affects of invasive species, have them pick 
an invasive species that was not discussed in class. Each student will be required to write a paper 
that lists how it was introduced, where it can be found now, and what the future implications are 
if we do not find a way to control the invasive species. 

We’ve Been Invaded!
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The Case of the Lionfish
The Lionfish is a beautiful and unique animal that 
displays long, flowing fins. Despite their elegant 
beauty, these animals are voracious eaters and 
are equipped with venomous barbs which can 
deliver a painful sting. Lionfish are native to the 
Indo-Pacific ocean regions that surround tropical 
Southeast Asia and favor rocky areas or reef 
structures. They are prized by hobbyists for who 
are attracted to the thrill of owning a beautiful 
and potentially dangerous animal. However, due 
to private ownership of these animals, along 
with the actions (intentional and unintentional) of 
humans, these animals are establishing successful 
populations on the east coast of the United States. 
Lionfish have quickly become known as an invasive 
species. This means that they are either competing for 
or overwhelming existing ecological resources that native 
species rely on to survive. Invasive species not only have an 
environmental impact on a region, but may also result in other 
consequences such as economic losses. 

Procedure
Playing area: Players will be walking from one side of the room to another. Players will tag 
other players (food source). Once a player has been tagged they are eliminated from that round 
(exhausted resource).

1) Divide students into the following groups, making up the proper percentages:
 Plants: Set themselves up around the room, must stay in one place. (50%)
 Prey: Prey will slowly walk from one area of the room to the other. Their objective is to tag one 

plant. (20%) 
 Predator: Their objective is to either tag (eat) 2 plants or one prey. They can walk at a normal 

pace. (10%)
 Unknown/Invasive: Able to speed walk. Able to catch 5 plants or 2 prey species or 1 predator. 

(10%, Lionfish)

2) Instruct the plants to sort themselves out in the designated playing area. Predator and prey 
groups are stationed on the same side of the designated playing area. The Lionfish will be 
separated into a different part of the room (currently held in captivity).  You may create your own 
signals to identify the different groups.

3) Give the prey a ten to fifteen second head start to begin moving (slowly) to collect their plants. 
Once this allotted time has passed, the predators may then begin to forage for food. You 
will repeat this several times (rounds). Allow for an additional fifteen seconds after predator 
introduction before releasing invasive species (in round 3). 
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4) If you want to collect data from this activity, work as a class to develop a tracking chart. Include 
each species represented, how many collected food, and how many did not survive. After 
completion of this activity, have the class visually represent their collected data. 

5) Round 1 & 2: Prey, Predator, Plants
 Round 3: Prey, Predator, plants, INVASIVE
  *Introduce only 2 of the invasive species group members for this round
 Round 4: Prey, Predator, plants, INVASIVE
  *The rest of the invasives may now join (offspring due to successful bounty)
 Round 5: to end: Prey, Predator, Plants, INVASIVE.
  *Introduce the rest of the invasives (offspring or other introductions) to the ecosystem. 
  *Continue going until all species die or become invasive.

Possible adaptations:
*If a prey species did not catch a plant or was caught by a predator they are then restored.
*If a plant was caught they are also re-stored as a plant
*If a predator didn’t catch a prey species or 2 plants, then they become plants.
*Before round two, the number of plants left over is doubled (use dead prey and plants). 

6) Discuss as a class the impacts that invasive species may cause on a local habitat. Was there 
a dramatic change between each round? When did it become harder to find your food 
source in order to survive? Besides the ecological impacts, such as the loss of local 
populations, what other impacts may be created?

Educator Note
Have students research the Lionfish invasion. Create a project or presentation based on potential 
solutions to the problem of invasive Lionfish. Or create a public service announcement regarding 
invasive species.  

The Case of the Lionfish (continued)
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Views on Captive Wildlife Ownership

Many individuals have conflicting ideas and opinions on the management of captive 
wildlife. Private ownership is often heavily debated and in some cases, may not 
be regulated. Businesses, organizations and individuals own animals for 
diverse reasons. Most people think of zoos or aquariums when they 
think of exotic animals. However, consider for a moment how 
many people have fish tanks in their homes. Where do all 
of these fish come from? Many come from fish farms, and 
tropical fish farms in the United States alone produce a 
total of $32 million in fish sales each year to hobbyists, 
families, businesses and organizations. 

Many people would argue that animals should not 
be held in captivity. They view this as a negative 
confinement of the animals, in which they are unable 
to fully be a wild animal. There are also individuals 
who believe that private exotic ownership is 
detrimental to the environment due to outcomes 
of irresponsible pet ownership (i.e.-introducing 
invasive species). 

Accredited zoos and aquariums, play a vital role in 
protecting and preserving many species of wildlife. 
In fact, there are some zoos which have animals that 
are no longer found in the wild. These accredited 
facilities are also a key component in protecting 
wildlife, not only through breeding programs, but 
also through education. By teaching guests and the 
community about the value and importance of wildlife, 
we are doing our part in helping to create a better world 
for these animals in the future. Over one million people visit 
Omaha’s Henry Doorly Zoo each year. By reaching out to this 
audience, the Zoo’s goal is to help protect wildlife 
and wild places. 
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Views on Captive Wildlife Ownership

Procedure

1) Discuss as a class everyone’s views on wildlife 
ownership. What do you think is acceptable and 
not acceptable? Have you had negative or positive 
experiences with seeing captive animals?

2) Break them into groups to research various 
organizations that have a solid opinion on this topic. Be 
sure to have students write down any statements that 
these groups have published. Suggested organizations 
include: 

Omaha’s Henry Doorly Zoo
Association of Zoos and Aquariums
Humane Society of the United States
Nebraska Humane Society
United States Fish & Wildlife Service
People for the Ethical Treatment of Animals

3) Have students write the name of their group on a large piece of paper and hang the paper on 
the wall. Based upon the organization’s viewpoints regarding captive wildlife, students should 
present their findings to the class.  Do any of these organizations agree on the topic? Are 
there some that confict with each other? Do any of the students personally agree or 
disagree with these organizations?

4) Once this activity is completed, engage students in writing a persuasive essay based on 
the following prompt: “The local city council is attempting to create a ban on exotic pet 
ownership, due to the recent find of a piranha in a local fishing lake.” Be sure to have students 
include scientific data as well as recent events to help justify their opinion of the matter.

Educator Note
For an additional activity, research any news stories that have been generated by captive wildlife. 
This may include attacks, escapes, or positive stories such as births.
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Ocean Advocacy

“One person can make a difference and every 
person should try.” –John F. Kennedy

In this lesson, students will learn about one particularly amazing 
girl and her journey in helping a cause dear to her heart. Casey 
Sokolovic, a 9th grader from Greenville, North Carolina, is the 
founder of Help Them L.A.S.T. Love A Sea Turtle. For Casey, a 
3rd grade field trip to the Karen Beasley Sea Turtle Rescue and 
Rehabilitation Center sparked a passion for conservation and 
journey of discovery. The organization that started with a bake 
sale has developed into a nation-wide project. After being named 
an Ocean Hero finalist in 2009, Casey was asked by Oceana to be 
a part of their “Adopt A Creature” program. Casey has received 
numerous awards, scholarships, and recognition that has helped 
her organization spread awareness about the plight of sea 
turtles, inspire youth to get involved, and provide opportunities 
for underserved and underrepresented students. Her message 
of finding a passion and making a difference is sure to inspire 
students of all ages. 
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Objectives
•	Research	environmental	advocacy	groups
•	Recognize	how	human	actions	can	affect	the	
   earth both positively and negatively
•	Generate	ideas,	planning,	and	action	to	
   support a local cause

Procedure
1) Introduce students to the Love A Sea Turtle organization by showing Casey’s educational video 

http://www.youtube.com/watch?v=FRs0tk2XfUw&feature=related
2) As a class, discuss the video. What did you find the most interesting? How many species of sea 

turtles are there? Which ones are endangered? What did Casey say you could do to help sea turtles 
even if you weren’t at the beach?

3) Explain to students that they will be learning more about Casey’s story through reading one of 
her interviews. Hand out a copy of the Love A Sea Turtle interview and Reading Comprehension 
worksheet to each student.

4) Instruct students to read Casey’s interview and complete the Reading Comprehension worksheet. 
As a class, discuss their answers.

5) Initiate a discussion with your students regarding issues they are passionate about. As a class, 
brainstorm ideas and complete a three section chart; “Issues I care about,” “Organizations that 
support this issue,” and “What I can do to help.”

6) Explain to students that as a class we are going to create our own advocacy organization. In small 
groups, students will work together to complete the Make a Difference Worksheet and share their 
plan. After all the groups have shared their ideas, the class will decide on a plan they’d like to set 
into action.

7) Divide students into small groups. Give each group the Make a Difference Worksheet and sufficient 
time to create a plan. 

8) Ask each small group to present their idea to the class. After the presentations are complete, 
decide as a class which plan they would like to set into action. Remind students that, like Casey’s 
organization, plans can always adapt and change. Creating an organization is a growing process 
and each step will benefit their cause.

Educator Note
There are numerous ways your class can make a difference. Below are some ideas to get you started.

•	Research	organizations	your	class	would	like	to	support
•	Raise	money	for	these	organizations	by	hosting	a	school	fundraiser
•	Start	a	bake	sale	or	penny	drive
•	Create	a	PSA	for	your	cause	and	post	it	on	YouTube
•	Reduce	the	amount	of	plastic	waste	at	your	school
•	Host	a	lake	clean-up	and	sort	recyclables	that	you	find
•	Write	a	letter	to	your	local	newspaper	or	politician	explaining	your	project	and	why	it’s	important
•	Research	government	acts	that	support	your	cause

Ocean Advocacy

Vocabulary
•	Advocate
•	Environmental	stewardship

Materials
•	Love	A	Sea	Turtle;	Interview	with	Casey	

Sokolovic (p. 99) 
•	Reading	Comprehension;	Love	A	Sea	

Turtle Interview Worksheet (p. 101)
•	Make	a	Difference	Worksheet	(p.102)
•	Internet	access
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Love A Sea Turtle (L.A.S.T.)
Interview with Casey Sokolovic

Name: Casey Sokolovic
Current City, State: Greenville, NC

Current school: The Oakwood School
Current grade: 9th

When did you start L.A.S.T.? After a third grade field 
trip in 2005 to the Sea Turtle Hospital in Topsail Island 

where I saw sick and injured sea turtles, I knew I had 
to do something to help them. So, I started baking 

and selling sea turtle shaped sugar cookies to raise 
money and awareness for the turtles.  This led to 
developing a website, selling Love A Sea Turtle 
T-shirts, and inspiring a Fair Trade Organic Sea 
Turtle Blend coffee with Joe Van Gogh Coffee, 
who donates 10% of net profits to the Karen 
Beasley Sea Turtle Rescue & Rehabilitation 
Center. The Love A Sea Turtle 10K/5K Trail Run 
& Nature Walk is another fundraiser for my 
organization.  Eventually, L.A.S.T. became a 
501 (c)(3) non-profit under the GGCF and I 
have been able to apply for grants. 

How did you come up with the idea for 
L.A.S.T.? When I came home after the field 

trip, I told my parents about my experience and 
mentioned I wanted to help them last. 

Did anyone help you get the program 
started? If so, what was their role in the 

process? Yes, my parents were a huge help in 
getting the organization started. It is hard to do 

something like this by yourself when you are just in third 
grade! My parents helped me organize and plan events, 

assisted with baking cookies, and provided transportation. 

What did L.A.S.T. look like in its early stages compared to 
what it has grown into today? It looked like a little girl sitting behind 

a huge table filled with sugar cookies and lemonade asking if you would like to 
buy some to help save the turtles. Now, it’s spreading awareness about the plight of the 

sea turtles, inspiring youth to get involved through my educational outreach program, and providing 
opportunities for underserved and underrepresented kids through an environmental summer camp 
called The Upstream Downstream Connection. 
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What opportunities have you been given 
because of L.A.S.T.? I have met so many fun 
and nice people. Since I began, I have entered many 
environmental contests and have been lucky enough 
to win recognition for my sea turtle program. Recently, 
I traveled to Florida and Washington, D.C. to receive 
awards and promote my work. Coastal Living Magazine 
featured me in their March issue! There have just 
been so many incredible experiences. I got to work 
alongside Jean Beasley when I interned at the Sea 

Turtle Hospital, film a public 
service announcement 
and a new educational 
video, make presentations 
to students and groups 
about sea turtles, and 
provide important summer 
environmental camps for my 
local Boys & Girls Clubs.

What do you find 
to be the most 
rewarding aspect 

of L.A.S.T.? When I do public speaking, I try to 
inspire the audience to make a difference in the 
world and if someone does after my presentation - 
that is a very rewarding aspect of L.A.S.T. 

Thinking about your experiences with 
L.A.S.T., finish this sentence, “I will never 
forget…” being able to go to Washington, DC and 
Florida and meeting people who believed in a cause – 
we all had a passion to make a difference in the world. 
This inspired me even more.

If you could name one thing that has made 
L.A.S.T. successful, what would it be? 
Just sticking with what I am doing and knowing that I 
am making a difference.

What advice would you give students 
who want to start their own conservation 
program?  Do something that you love, not because 
you are forced to do it, and stick with it. Do it because 
you want to make a difference. 

Was there a turning point when L.A.S.T. 
expanded beyond a community project? 
Oceana was a big part of the initial expansion. 
After being named an Ocean Hero finalist in 2009, 
Oceana asked me to help with their “Adopt A 
Creature” program and even created a “Casey Kit”. 
I also participated in their “Be An Ocean Hero” 
public service announcement which included Ted 
Danson, Sam Waterston, Anna Torv, Kate Walsh, 
January Jones, Sam Trammel & John Halas. 
http://www.youtube.com/
watch?v=82UqeyhvxL0

What is the next big 
project for L.A.S.T.? 
Currently, I am raising money 
and planning for the summer 
camp program, The Upstream 
Downstream Connection, for 
the Boys & Girls Clubs. It is 
a free 5 day summer camp 
program held at a local nature 
conservancy that focuses on 
hands-on science and math 
with water-based activities. It is important to me that 
the campers understand that our actions on land 
create reactions in the ocean – good and bad. The 
kids also get to learn how to kayak, snorkel, and go 
on a fun beach trip to conclude the camp. This past 
summer was the kick-off with 2 camps. For summer 
2012, I plan on having 6 weeklong camps - one for 
each B&GC in my county and an advanced level one 
for returning campers. 
I also started a movement called “NC Students Make 
A Difference” to encourage students in my state to 
do something to make a difference and then post 
their projects and results on the NC Students Make 
A Difference Facebook page. During summer camp, 
we filmed a public service announcement to promote 
this - http://www.youtube.com/watch?v=evDtHO_2Pfk. 
I hope students in other states will join the effort and 
start a movement in their state.

What sparked your passion for 
conservation? When I first saw those sick and 
injured sea turtles, it broke my heart and I knew I 
wanted to do something to help.

To Love A Sea Turtle (interview continued)
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Reading Comprehension
Name: _________________________________

1) What grade was Casey in when she created L.A.S.T.?

2) How many years has L.A.S.T. been an organization? 

3) What sparked Casey’s passion for conservation? 

4) What was the first fundraiser for L.A.S.T. and what organization did it support? 

5) Name three ways L.A.S.T. supports sea turtle conservation. 

6) What is the one thing Casey said that has made L.A.S.T. successful?

7) What surprised you the most about Casey’s interview?
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Make A Difference

Group members:

Organization’s Name:

Our Issue: 

What we know about this issue: 

What we need to learn:

Other organizations that support our cause:

Our plan:

How this will help our cause: 
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Order in the Ocean!

Not a day goes by that we don’t rely on our ocean for survival. Whether it 
is the food it provides us, the oxygen we breathe, or the water we drink, there is no denying 
that we are greatly indebted to the role of the ocean5. Unfortunately, this debt often goes 
unnoticed, as many people view the ocean as an endless and indestructible resource. However, this 
is simply not the case. Pollution, over-fishing, climate change, and other human impacts are causing 
grave changes to the ocean that many scientists and researchers believe will soon cause massive 
extinctions across the ocean.  A closer examination of each of these impacts quickly reveals ripple-
effects that leave no corner of the ocean untouched, and prompt a sense of urgency that we can no 
longer afford to ignore.

One such impact that humans have had on the ocean ever sense the industrial revolution, but is 
only now being studied, is our ability to raise the overall pH of the ocean. Around 50% of all carbon 
dioxide produced by humans since the 18th century has been absorbed by our ocean, causing the 
overall pH of the ocean to decrease by 0.16. It is estimated that this number could fall by another 0.5 
by the year 2100, five times as acidic as the ocean has ever been 
before, if nothing is done to stop or reverse these effects.  
Such a change would make many ocean waters 
inhospitable and could greatly change the food web 
of not only the ocean, but the entire planet.

At the base of this food web are microscopic 
plants called phytoplankton. From 
microscopic marine creatures to the 
largest of whales, the number of marine 
organisms that depend on algae is 
limitless. However, while the need for 
phytoplankton does not seem to have 
an end, that does not appear to be the 
case for the algae itself. It is estimated 
that phytoplankton populations have 
decreased over 40% since 1950.  An 
overall increase in the temperature of 
ocean surface water is believed to be 
the primary culprit of this staggering 
statistic. It is likely that there are multiple 
factors that contribute to this change in 
temperature. However, the hypothesis that 
humans are a primary contributor is prevalent 
enough that we can’t afford not to examine it 
and do all we can to save our ocean before it is 
too late. 

5 Black, Richard. “World’s oceans in ‘shocking’ decline”. BBC News, 
Science & Environment. 20 June, 2011. http://www.bbc.co.uk/news/science-environment-13796479 
6 “Ocean Acidification Today and in the Future.” National Oceanic and Atmospheric Administration, Climate Services. 3 November, 2010. http://www.climatewatch.noaa.
gov/image/2010/ocean-acidification-today-and-in-the-future

algae
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Order in the Ocean!

Procedure
1) Begin this lesson by reading the following passage to your students:
 “Attention students of Mr. / Ms. ____________ class. You are being summoned to court in the 

case of ‘The Ocean vs The People of the World’. The plaintiff in this case, the Ocean, is suing 
for damages and abuse that have resulted in the inability of the Ocean to work properly.  The 
defendants will be any members of this class who rely on the ocean’s role and services in order 
to live. If you are one of those individuals please prepare your arguments and report to court in 
three business days.”

2) Facilitate a discussion with students about how they rely on the ocean every day (weather 
patterns, the water cycle, marine organisms, etc.).

3) Inform students that you, the teacher, will be the judge in this case. Assign students one of three 
groups that they will be representing:

a. Some students will represent the ocean itself, and research current trends and statistics 
regarding the current decline of the ocean. Examples include: changes in ocean 
temperatures, currents, melting of polar ice, and declines or increases in various ocean 
populations.

b. Half of the remaining students will represent organizations in the world that are working 
towards ocean conservancy. Examples include: Seafood Watch, the Ocean Conservancy, 
NOAA, and people who recycle or pick up litter.

c. The other half of the remaining students will represent groups in the world that are 
contributing to the decline of the ocean’s health. Examples include: tourists who collect sea 
shells and pearls, shark finners, and whalers.

4) Inform students that they will have two days to prepare for the trial. They will receive a grading 
rubric and 5 note cards to write down facts during their research. Encourage students to use 
the rubric as a guide and a tool to ensure that they will receive the best grade possible on this 
project.

5) For the trial itself, have the sides take turns presenting their research. Encourage students to take 
notes during the trial, as they will likely need them later for the sentencing. After the student has 
presented, ask that they hand in their note cards.

Objectives
•	Take	an	active	role	in	ocean	

conservation efforts.
•	Learn	about	various	

conservation organizations 
and what they stand for. 

•	Examine	various	occupations	
and groups that are damaging 
the Ocean.

Materials
•	Research	materials	

for students (internet 
availability, library resources, 
interviewees, etc.)

•	Note	cards	(at	least	5	per	
student)

•	Copies	of	Order	in	the	Ocean	
Grading Rubric

Vocabulary
•	Conservation
•	Acidification
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6) After the trial, read the following passage to the students:
 “After much deliberation I, Judge ___________, with the power given to me by the state of 

__________, hereby find the defendant… guilty, on all accounts of abusing the Ocean. For a 
sentence, each student must take the information discussed during the trial and complete 
one of the following tasks:

a. Design an informational flyer that can be hung up around your school or community, 
educating people about the damage that is being done to the ocean and what they can 
do to help.

b. Write a letter of support to an ocean conservation organization, thanking them for their 
work, discussing what you learned about them, and informing them of what you plan to 
do to help their efforts.

c. Write a letter to a government official, sharing what you learned in class and encouraging 
him / her to take a more proactive stand on current environmental issues. 

 You must complete this sentencing within one week of today. This court is adjourned.”
7.) After one week, have students turn in their sentencing piece, along with their grading rubric. 

If appropriate, make a few copies of some of the flyers to hang up around the school and 
mail the letters to the appropriate recipients.

Order in the Ocean! (ACTIVITY)
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Requirement Points Earned
Research 2pt- Student 

did not use 
research time 
appropriately OR 
research cards 
were handed in 
late.

4pts- Student 
did not use 
research time 
appropriately OR 
is missing 3 or 4 
research cards.

6pts- Student 
did not use 
all of their 
research time 
appropriately OR 
is missing 1 or 2 
research cards.

8pts- Student 
used research time 
appropriately and 
turned in 5 quality 
research cards.

10pts- Student 
used all research 
time and turned 
in 5 or more cards 
of high quality, 
from a variety of 
sources.

Preparedness 1pt- Student 
was unprepared 
for presentation, 
did not give it on 
time, and did not 
meet the time 
requirement.

2pts- Student 
seemed 
unprepared, did 
not meet the time 
requirement, but 
presented on 
time.

3pts- Student’s 
presentation was 
unpolished AND 
did not meet the 
time requirement, 
but was given on 
time.

4pts- Student was 
somewhat rehearsed 
OR did not meet the 
time requirement, but 
presented on time.

5pts- Student’s 
presentation was 
well rehearsed, 
given on time, 
and met the time 
requirement.

Content 1pt- Facts were 
inaccurate, 
outdated, and did 
not contribute to 
the case.

2pts- Facts 
shared were 
inaccurate and 
from outdated, 
unreliable 
sources.

3pts- Only a 
few of points 
made added to 
the case due to 
some inaccurate 
and outdated 
information.

4pts- Facts were 
accurate and added 
to the case, but some 
sources were outdated 
or not credible.

5pts- All points 
made and 
facts shared in 
presentation were 
current, credible, 
and contributed 
to the case.

Time 1pt- Student 
spoke for less 
than 30 seconds.

2pts- Student 
spoke for .5 – 1 
minute.

3pts- Student 
spoke for 1 – 1.5 
minutes.

4pts- Student spoke 
for 1.5 – 2 minutes, or 
over 3 minutes.

5pts- Student 
spoke for more 
than 2 minutes 
but less than 3.

Sentence 5pt- Student 
served their 
sentence but 
it was late 
and showed 
little effort and 
reflection.

10pts- Student 
served their 
sentence late 
and did so 
in a manner 
that showed 
little effort and 
reflection.

15pts- Student 
served their 
sentence on time 
but did not do 
so in a reflective, 
persuasive 
manner.

20pts- Student served 
their sentence on time 
and referenced at least 
one fact from the trial.

25pts- Student 
served their 
sentence on time 
and did so in a 
way that was 
persuasive and 
showed a lot of 
reflection from 
the trial.

Score = _________ / 50

Order in the Ocean! (Grading Rubric)

Name: _________________________________
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Seafood WATCH - Monterey Bay Aquarium
The oceans supply us with food, help regulate our climate, and supply a livelihood for 
millions of people. Just as important, we depend on the oceans for recreation and renewal. But our 
seas are not the infinite bounty they appear to be. Today, no part of the ocean remains unaffected 
by human activities. And among the many factors influencing our ocean ecosystems, none has a 
greater impact than fishing. Over the last five decades, technology has allowed us to become better 
fisherman. Scientists estimate that we have removed as much as 90% of large predatory fish such 
as shark, swordfish and cod from the world’s oceans. Nearly 75% of the world’s fisheries are fished 
to capacity, or are overfished. Our seafood choices have the power to make this situation worse, or 
improve it.

The Monterey Bay Aquarium Seafood Watch program helps consumers and businesses make choices 
for healthy oceans. Through a network of nearly 200 partners across North America, Seafood Watch 
raises consumer awareness through pocket guides, website, mobile applications and outreach efforts. 

WHAT’S AVAILABLE?
Valuable training, reference and educational materials are available for use through the Seafood 
Watch website. Please visit www.montereybayaquarium.org/cr/seafoodwatch.aspx to learn more.
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FILMS/DOCUMENTARIES
Many of these documentaries can be viewed free of charge at www.topdocumentaryfilms.com.

This is Your Ocean:  Sharks
Hawaii: Message in the Waves 
The Cove
The Majestic Plastic Bag: A Mockumentary

SEA TURTLE RESOURCES
Sea Turtle Conservancy – www.conserveturtles.org 
Sea Turtle Restoration Project— www.seaturtles.org   

SHARK RESOURCES
Shark Trust -- www.sharktrust.org 
Fins Attached: Marine Research & Conservation  --www.finsattached.org 

Resources
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