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Or visit our website  

http://www.thelivingplanet.com 

mailto:fieldtrips@thelivingplanet.com
http://www.thelivingplanet.com/


                       2 
  

 

 

 

 

                      

What’s below the surface? 

 

 

Why have an aquarium in the desert?………….…….…..…..3 

EcoVenture Class Overview….………….…………………….……4  

Teacher’s checklist………………………………..………….………...5 

Location of Loveland Living Planet Aquarium.…....……………....6 

Layout map of Loveland Living Planet Aquarium………….….…..7 

Teacher Outline and Core Connections…….................8 - 9 

Pre-visit resources...................................................10 - 15 

Post–visit lesson materials......................................16- 27 

Thank you!.....................................................................28 

 

 
 



                       3 
  

 

 

 

Why Have an Aquarium in a Desert? 

After all, where else in the world is water so valued and respected? It’s a precious resource 
that defines how we live in Utah. Because we’re not surrounded by oceans and immense 
water habitats, we have fewer opportunities to experience, understand and appreciate the 
water environments that cover more than 70 percent of our planet. Loveland Living Planet 
Aquarium brings animals to people who might not have the chance to see them or their 
water-based ecosystems in a natural setting. 
 
Our children are the future custodians of the environment. Yet, the majority of today’s 
young people don’t have the opportunity to understand the ocean nor their own water-
dependent environments. Loveland Living Planet Aquarium provides a “living classroom,” 
educating us all about our interdependence on the living planet’s fragile ecosystems. 

Loveland Living Planet Aquarium is a world-class organization that enriches lives through 
education outreach, dynamic exhibits and programs.  

Loveland Living Planet Aquarium provides an entertaining learning experience and hands-on 
educational opportunities to help individuals understand and appreciate the water 
environments encompassing our planet, leading to an enriched personal life. Having this 
aquarium provides us with countless opportunities to understand and respect this precious 
resource and the living habitats it supports, both in Utah and in our planet’s oceans. 
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School Visit Overview 
 

Thank you for choosing Loveland Living Planet Aquarium for a school visit.  We look forward to your 
arrival!   
 
This section of the Teacher Guide provides an overview of your visit and a checklist of things to 
accomplish before, during and after your experience with us.  
 
 
Utah State Core Connections 
Our on-site programs are designed to be an exciting complement to what you are teaching in the 
classroom.  Our education team examined the Intended Learning Outcomes and Core Standards for 
each grade and created our presentation and activities to reinforce the ILOs and Standards.  You will 
find a list of related ILOs and Standards later on in this document. 
 
 
EcoVenture Classes 
Each EcoVenture Class lasts approximately 20-35 minutes.  While the class is separate from your 
general aquarium visit, there is not an additional cost for the classes.  To provide a quality and 
interactive experience for your students, we allow a maximum of 35 students per class.  This means, 
we can present the same program several times back-to-back to accommodate larger groups. 
 
The EcoVenture Classes take place in our Education Classrooms with one or two Education 
Presenters, depending on the class.  There are also Education Presenters located throughout the 
aquarium to answer any questions you or your students may have.   
 
 
EcoVenture Start Times 
The contact teacher will receive an e-mail with a confirmation sheet.  This confirmation sheet will 
list the school’s arrival time and each group’s EcoVenture Class start time.  Please remind the 
chaperones to arrive promptly to the Education Classroom at their designated start time to allow 
the group to have the full classroom experience. 

 
 
 
 

  
 

"Give people facts and you feed their 

minds for an hour.  

 

Awaken curiosity and they feed their 

own minds for a lifetime." 

 

 (Ian Russell) 
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School Visit Checklist 
Loveland Living Planet Aquarium 

 
 
 

Pre-Visit 
 Download from our website: 

_____This document (Teacher Guide)  
_____Student Research Document(s) for you to copy and bring with you on your visit 
Many of our documents are saved in PDF format.  They require Adobe Acrobat Reader to open. 
If you do not have Acrobat Reader, you can download the program for free at: 
http://www.adobe.com/products/reader/ 
 
 

Please 
_____Educate the students and chaperones on behavior expectations  
_____Divide your students into smaller groups and assign each group a chaperone. 
_____Supply each adult chaperone with a Chaperone Guide.  This guide includes the rules, tips to   

                         facilitate learning and an aquarium map. 
 
  

Day of 
_____ Bring Student Research Documents if you would like your students to use them during their      

                          aquarium visit (optional).  Please bring your own pencils!  
_____ Remind the students and chaperones of the behavior expectations. 
_____ Remind the chaperones of their EcoVenture Class start time and location. 
_____ All groups must pay in one lump sum. Bring payment if your school is not a sponsored Title 1 or 

Head Start school.  If your visit is sponsored, you do not pay for your students, but please 
remember the chaperone-to-student ratio.  Any additional adults will be asked to pay.  

_____Have FUN and enjoy learning at Loveland Living Planet Aquarium!  
 

 
Post-Visit 
This document contains post-visit materials.  Other materials may become available as separate 
downloads in the future, so check our website often.    

http://www.adobe.com/products/reader/
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Location of Loveland Living Planet Aquarium 
 

12033 S Lone Peak Parkway 
Draper, Utah 84020 

                                         Phone:  (801) 355-3474 
 

 
 

Directions: 
 

 From 1-15 S, take exit 291 (West 12300 South) 
o Left at fork towards Riverton (Left onto 12300 South) 
o Turn right onto Lone Peak Parkway 
o Loveland Living Planet Aquarium is on right 

 From I-15 N, take exit 292 (West 11400 South) 
o Right at fork (Right onto 11400 South) 
o Turn left onto Lone Peak Parkway 
o Loveland Living Planet Aquarium is on the left 
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Layout of Loveland Living Planet Aquarium 
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Teacher Outline 

 Microorganisms 
 
Duration of School Visit  

EcoVenture Classes (35 students max) are scheduled in 30-minute increments unless otherwise 
noted on your confirmation sheet.  Each EcoVenture Class is approximately 25-30 minutes.  Please 
allow your group 2 hours for a three-class visit, or 2 hours and 30 minutes for a four-class visit.   

  

At this time, the aquarium does not have lunch space available for field trip groups.  
If you are interested in eating sack lunches nearby, we recommend Galena Hills Park which is 
located at 12500 South Galena Park Blvd (550 west) in Draper. Among other park amenities, there 
are covered picnic tables, bathrooms and a playground. This park is not within walking distance of 
the aquarium. If you would prefer to walk to a park, the closest one is Inauguration Park which is 
located at 326 West Inauguration Road. This is a basic park with a few uncovered picnic tables and a 
small playground. There is a large grassy area where students can sit to eat lunch. To get there, 
cross the street at the crosswalk outside the aquarium, then proceed to walk north on Lone Peak 
Parkway for 0.5 miles. Then take a left on Inauguration Road, and walk for approximately 0.1 miles. 
The park will be on the left. We realize weather may present a challenge and apologize for any 
inconvenience. 

 

Background for Teachers 
How many of us pay much attention to all the tiny creatures that share our world and in fact share 
even our own bodies? This field trip will explore how we observe and measure small things; where 
they are found in the aquatic environment and how they affect our lives for good and ill. 
 
We will explore how tiny plankton from the base of the food chain, provide a large part of the oxygen 
we breathe and help clean our air.  
 

Intended Learning Outcomes/Measurable Objectives 

Students will demonstrate, through drawing, discussion and questions, note taking and verbal review 
an understanding about the nature of microorganisms such as micro and macro scales, positive and 
negative roles of microorganisms in nature, size, how shape and structure play a role in survival, and 
common measurement standards. 
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Connecting        to the        Core Standards 

 Here’s where your EcoVenture Class connects with the Utah State Core Curriculum. 

 
The main intent of science instruction in Utah is that students will value 
and use science as a process of obtaining knowledge based upon 
observable evidence. 

 

Science Benchmark 
Microorganisms are those living things that are visible as individual organisms only with the aid of 
magnification. Microorganisms are components of every ecosystem on Earth. Microorganisms range in 
complexity from single to multicellular organisms. Most microorganisms do not cause disease and 
many are beneficial. Microorganisms require food, water, air, ways to dispose of waste, and an 
environment in which they can live. Investigation of microorganisms is accomplished by observing 
organisms using direct observation with the aid of magnification, observation of colonies of these 
organisms and their waste, and observation of microorganisms’ effects on an environment and other 
organisms. 
 
Standard V: Students will understand that microorganisms range from simple to complex, are 
found almost everywhere, and are both helpful and harmful. 
 
Objective 1: Observe and summarize information about microorganisms. 

a. Examine and illustrate size, shape, and structure of organisms found in an environment such as 
pond water. 
b. Compare characteristics common in observed organisms (e.g., color, movement, appendages, 
shape)and infer their function (e.g., green color found in organisms that are producers, 
appendages help 

 
Objective 3: Identify positive and negative effects of microorganisms and how science has developed 
positive uses for some microorganisms and overcome the negative effects of others. 

b. Identify how microorganisms are used as food or in the production of food (e.g., yeast helps 
bread rise, fungi flavor cheese, algae are used in ice cream, bacteria are used to make cheese and 
yogurt). 
c. Identify helpful uses of microorganisms (e.g., clean up oil spills, purify water, digest food in 
digestive tract, antibiotics) and the role of science in the development of understanding that led to 
positive uses (i.e., Pasteur established the existence, growth, and control of bacteria; Fleming 
isolated and developed penicillin) 
d. Relate several diseases caused by microorganisms to the organism causing the disease (e.g., 
athlete’s foot -fungi, streptococcus throat -bacteria, giardia -protozoa). 

 
Science language students should use: 
algae, microorganism, single–celled, organism, bacteria, protozoan, producer, hypothesis, experiment, 
investigation, culture (size, scale – from Standard IV, Objective 1.) 
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Pre-Visit  

Resources 
 

The following pages offer pre-visit information you can use in the classroom before your visit to 
Loveland Living Planet Aquarium.  These resources correlate with material that will be covered in your 
EcoVenture Class or in post-visit materials.   There may also be links to UEN’s website for additional 
information.  As a suggestion, if you have internet access for your class, you can visit our website to let 
the children investigate what we have to offer.  Here is the link:  http://www.thelivingplanet.com 

 
 
 
 
 
 
 

  

http://www.thelivingplanet.com/


                       11 
  

 

 

 

6th Grade Science Vocabulary 
Students will be exposed to these terms in one form or another during your field 

trip.  Please review them with the students as part of your preparations. 
This list is taken from the State Core for 6th Grade Science 

 
1.  Algae: Any of various chiefly aquatic, eukaryotic, photosynthetic organisms, ranging in size from 

single-celled forms to the giant kelp. Algae were once considered to be plants but are now classified 
separately because they lack true roots, stems, leaves, and embryos 

2.  Microorganism: An organism of microscopic or submicroscopic size 
3.  Organism: An individual form of life, such as a plant, animal, bacterium, protist, or fungus; a body 

made up of organs, organelles, or other parts that work together to carry on the various processes 
of life 

4.  Bacteria: Plural of bacterium. Any of the unicellular prokaryotic microorganisms of the class 
Schizomycetes Examples are: Acidophilus (yogurt), Streptococcus, the bacterium that causes the 
important infection of the throat strep throat 

5.  Producer: Ecology A photosynthetic green plant or chemosynthetic bacterium, constituting the first 
trophic level in a food chain; an autotrophic organism 

6.  Investigation: A detailed inquiry or systematic examination 
7.  Culture: Biology: a: The growing of microorganisms, tissue cells, or other living matter in a specially 

prepared nutrient medium, b: Such a growth or colony, as of bacteria 
8.  Micro: a: Very small, as in microscopic. Too small to see with the unaided eye. b: Basic or small-scale 
9.  Macro: Large, visible to the unaided eye 
10. Scale: a: a proportion between two sets of dimensions (as between those of a drawing and its 

original), b: a distinctive relative size, extent, or degree 
11. Size: physical magnitude, extent, or bulk : relative or proportionate dimensions 
12. Single-celled: Referring to organisms made up of only one cell 
13. Bioluminescence: Emission of visible light by living organisms such as the firefly and various fish,        

fungi, and bacteria 
14. Coral: a: A rocklike deposit consisting of the calcareous (calcium carbonate) skeletons secreted by 

various anthozoans. Coral deposits often accumulate to form reefs or islands in warm seas, b: Any of 
numerous chiefly colonial marine polyps of the class Anthozoa that secrete such calcareous 
skeletons 

15. Brine shrimp: Any of various small crustaceans of the genus Artemia. (sometimes called “sea 
monkeys”) 

16. Plankton: The collection of small or microscopic organisms, including algae (phytoplankton) and 
protozoans (zooplankton), that float or drift in great numbers in fresh or salt water, especially at or 
near the surface, and serve as food for fish and other larger organisms 
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Activity 

The Web of Life 
Note: This lesson plan is slightly modified version of one found at: 

Science Learning Network The Museum of Science 
 

Purpose: 
 
A classroom game to demonstrate the balance of life in the ocean, dependence on sunlight, and 
importance of phytoplankton ... the “producers”. 
 
Materials: 
 
• Bill of yarn 
 
• Species cards 
 
• Safety pins 
 
Background Information: 
 
Either directly or indirectly, almost every animal in the ocean depends on microscopic phytoplankton 
for food. These tiny plants form the base of nearly every food chain in the ocean. Plants use energy 
from the sun to make their own food through photosynthesis. In turn, some animals eat plants, and 
other animals eat the plant-eating animals. 
 
Procedure: 
 
1. Hand out the role cards and ask students to sit in a circle wearing the card pinned to their shirt. 
 
2. Ask the students to identify which organisms rely directly on the sun for their growth and nutrition. 
The student that represents the sun holds a ball of yarn and passes it to one of the members identified 
as “phytoplankton” while the sun continues to hold the end of the yarn. 
 
3. Ask the students to identify which organisms rely on phytoplankton and repeat the questioning and 
passing of the yarn until the each level of the web is identified. Having the students describe their roles 
to the class during the game will help build a better understanding of the interdependence between 
roles in each web. 
 
4. Eventually, everyone will be all tided together in a tangle of yarn. Some participants such as plankton 
may have the ball of yarn passed to them as part of several webs, indicating their importance to more 
than one species in the ecosystem. 
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Now cut the string at some point. The food web is broken. Or perhaps say that the number of 
phytoplankton are cut in half etc. What might happen to the various organisms in the food web? This is 
your opportunity to find creative ways to teach concepts such as predator / prey ratios, domino effect, 
interdependency…..have fun with all the possibilities for learning! 

 
Going Further: 
 
• What happens if a member of the web disappears completely? 
 
• Could any part of the web be replaced? If so, with what? 
 
• Are any members of the web in competition with one another? How and for what? 
 
• How do people influence the food chain? 

 
Hand-out: Species Cards Student 
 
Print and cut these cards in advance. As part of preparations, you may assign students to find a picture 
of their subject and put it on the reverse side of the card, then laminate it. You can adjust the numbers 
to match your class size, but attempt to keep the numbers proportional; eliminate top-level consumers 
first if necessary. 

 
Members of this food web include: 
 
4 phytoplankton 
7 zooplankton 
2 rock scallop 
7 northern anchovy 
4 chub mackerel 
1 giant Pacific octopus 
1 blue shark 
1 northern fur seal 
1 humpback whale 
1 killer whale (orca) 
The sun 
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Phytoplankton 
 

 Microscopic plants 
that drift near the 
ocean’s surface 

 

 Absorbs sunlight and 
nutrients from water 

 

 Diatoms are one of 
the most common 
kinds of 
phytoplankton 

 

 Produces ½ of all 
oxygen on earth 

Zooplankton 
 

 Tiny animals that live 
near the ocean’s 
surface and in 
deeper waters 

 

 Some kinds of 
zooplankton feed on 
phytoplankton; 
others feed on other 
zooplankton 

 

 Most are small, 
though some, such as 
krill, grow to be 
several inches long 

Rock Scallop 
 

 A shellfish that lives 
on the ocean 
bottom 

 

 The largest living 
scallop; it can grow 
to be 4 to 11 inches 
long 

 

 Eats phytoplankton 
and zooplankton, 
along with other 
small particles of 
food 

Northern Anchovy 
 

 A small fish that 
usually stays near the 
ocean’s surface 

 

 Feeds mostly on 
zooplankton 

 
 

 Netlike parts of its 
gills strain 
zooplankton from  
water 

 

Chub Mackerel 
 

 Swims near the 
ocean’s surface and 
in deeper waters 

 

 Feeds on krill (a kind 
of zooplankton), 
squid and anchovies 

Giant Pacific Octopus 
 

 Spends most of its 
time on the ocean 
bottom 

 

 Feeds on shrimp, 
crabs, scallops, 
abalones, and clams 

 

 Traps prey with its 
arms, then tears it 
with its sharp beak 
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Killer Whale 
 

 Usually found near 
the ocean’s surface 

 

 Eats other whales 
(such as humpbacks), 
seals, and fish such as 
mackerel 

 
 
 
 

 

The Sun 
 

 Provides energy for 
plants to 
photosynthesize 
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Now, you’re off to the Loveland Living Planet Aquarium 

 
 

Remember to use your checklist to help you on this day. 
 

You should take some time to share copies of the Chaperone Guide with each adult 
leader as well as the aquarium layout map.  Remember that teachers are free and you 
get one additional adult free for every 10 students.  Any adults above this 1:10 ratio will 
need to pay a fee upon arrival. All entrance fees must be paid in one lump sum.  
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Post–Visit Resources 
6th Grade 

 
The following lesson materials are intended to help you extend learning from your field trip 

back into the classroom. 
 

Life in a Mini World 

Time Frame: 
1 class period that runs 45 
minutes. 

Group Size: 
Small Groups  

 

  Summary: 
Observations of pond water help students to form classifications of 
microorganisms.  

Main Curriculum Tie:  
Science - 6th Grade 
Standard 5 Objective 1 
Observe and summarize information about microorganisms.  

Materials: 
Each group of 2-4 students will need:  

 Protozoa Cultures  

 Microscope  

 Microscope Slides and Cover Slips  

 Medicine Dropper or Pipette  

 3x5 Index Cards  

Background For Teachers: 
The purpose of this activity is to observe, describe, and classify microorganisms 
found in water sources (such as ponds, puddles, or lakes).  

Protozoa cultures can be ordered from a biological supply house, collected from 
local water sources, or you can make your own.  

 Powell Laboratories; 1-800-547-1733 have a complete supply of protozoa.  

 You can collect water from a local pond or other watersource; however, the 
collected water must be stagnant in order to find live protozoa to observe.  

 To culture protozoa, get pond or aquarium water. (Do not use tap or distilled 
water!) Add wheat, rice, hay, grass, or unwashed lettuce to inoculate the 
water. Cover loosely and store in a lighted area, but NOT in direct sunlight. The 

http://www.uen.org/core/core.do?courseNum=3060#1255
http://www.uen.org/core/core.do?courseNum=3060#1255
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culture will be ready to use in two to three weeks.  

The protozoans are excellent microorganisms for students to observe. Protozoans 
were one of the first forms of animal-like life. They are found in lakes, seas, oceans, 
rivers, and ponds. They are animal-like in that they must find outside sources of 
food and can move around freely, but they are so small (single-celled) they are 
placed in their own kingdom.  

Amoeba are very simple and look much like a blob of jelly. Some amoebas can be 
seen without a microscope, but most are microorganisms. Amoebas have no cell 
wall, but, with their cell membrane, they can extend themselves. Their extension is 
called a pseudopod . The amoeba uses its pseudopod to pull itself along and also to 
catch food.  

Ciliates are a group of protozoans that have hair-like projections on the outside of 
their cells called cilia. Cilia help these protozoans move and collect food particles. 
Paramecia are the most well know, of the ciliates.  

Flagellates have a whip-like structure to help them move. There are two kinds. One 
contains chlorophyll and can make its own food. The other does not contain 
chlorophyll and must find its food. Euglena and Volvox are protozoans that move 
with flagella. Euglena are unusual protozoans in that they have chloroplasts, a lot 
like those found in plants, that allow them to carry out photosynthesis. But unlike 
plants, their flagella allow them to move from one sunny spot to another.  

Sporozoans are protozoans that cannot move on their own. They are parasites and 
feed off the cells and body fluids of other organisms. Sporozoans form spores which 
contain their hereditary materials; by releasing these spores into the environment, 
new sporozoans are formed. For example, the disease malaria is caused by a 
sporozoan that is carried by the mosquito. You should not expect to see sporozoans 
in your protozoa cultures, because they are parasitic and do not reside in water. 

Intended Learning Outcomes: 

1. Observe simple objects and report observations.  
2. Use classification systems.  
3. Describe observations with pictures.  

Instructional Procedures: 
1. Give each group of students a Protozoa culture in a small container such as a 

cup.  
2. Explain and demonstrate the procedure for making a wet-mount slide.  

o Collect a water sample from the bottom of the Protozoa culture in the 
pipette.  

o Place one drop of water in the center of a clean slide.  

o Place a coverslip over the drop of water by laying the edge of the coverslip 
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A service of the Utah Education Network, www.uen.org 
Comments, e-mail: resources@uen.org 

  

on the left side of the sample and holding up the right side with your finger. 
Slowly lower the right side to cover the sample.  

3. Have students use their samples to make their own slides. (You may also choose 
to complete this step in advance and have the slides already prepared for 
students.)  

4. Demonstrate how to use the microscope to observe the Protozoa.  
5. Give students time to use their microscopes and observe as many Protozoa as 

are visible in their sample.  
6. Students should record their observations by drawing as many different kinds of 

microorganisms as they see. Each microorganism should be draw on a separate 
3x5 card.  

7. Once all observations are complete, have the students clean up their equipment 
and bring the cards they used to record observations to their desks.  

8. Students should work with the members of their group to classify the organisms 
they observed. Students should be able to give reasoning for the groups they 
have chosen as well as defend their method of classification.  
(Information they have learned about different microorganisms such as that 
contained in the Background portion of this lesson plan may assist their efforts. 
However, this lesson may also be used as an introduction to microorganisms 
with more direct instruction to be given later.)  

9. Groups should share their classifications with one another.  
REMEMBER: Well-justified student classifications are as "correct" as the ones 
used by scientists, though they may not be as useful.  

Extensions: 
This lesson may also be repeated in other variations. One such variation would be 
to use 3-5 different samples of Protozoa cultures from different sources. Students 
can then observe each sample and compare the number and types of Protozoa 
found in different areas. 

Assessment Plan: 
Evaluate student classification systems to check for logical reasoning, and their 
ability to defend their method of classification. 

Author: 
Teresa Hislop 
KIRSTIN REED  

Created Date : 
Sep 02 2002 11:58 AM 

http://www.uen.org/
http://my.uen.org/17258
http://my.uen.org/50888
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BIOLUMINESCENCE: LIVING LIGHT 
FROM NATIONAL GEOGRAPHIC EDUCATION RESOURCES 

Overview: 
Below 3,300 feet (1,000 meters), the waters of the ocean are dark and cold. No sunlight penetrates 
these depths, and 90 percent of the creatures here produce their own light in a chemical process called 
"bioluminescence." In this lesson students will learn about bioluminescent creatures and the 
underwater world in which they live. 
 
Connections to the Curriculum: 
Geography, science, biology 
 
Connections to the National Geography Standards: 
Standard 3: "How to analyze the spatial organization of people, places, and environments on Earth's 
surface" 
Standard 8: "The characteristics and spatial distribution of ecosystems on Earth's surface" 
 
Time: 
One to two hours 
 
Materials Required: 
• Computer with Internet access 
• Several shoe boxes with lids 
• Black construction paper 
• Black paint and paintbrushes 
• Scissors 
• Tape 
• National Geographic Atlas of the Ocean (optional) 
 
Objectives: 
Students will 
 
• describe how organisms use bioluminescence; 
• perform an experiment to learn how animals use bioluminescence for camouflage; and 
• describe the habitat and characteristics of at least one bioluminescent organism. 
 
Geographic Skills: 
 
Acquiring Geographic Information 
Organizing Geographic Information 
Analyzing Geographic Information 
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Suggested Procedure 
Opening: 
Read students the following summary: 
 
Bioluminescence—the word we use to describe the phenomenon that occurs when animals emit their 
own light—occurs in certain animals as a result of chemical reactions inside them. Organisms use their 
built-in lights in a variety of ways. Some species light up to confuse or blind attackers or to illuminate 
them so larger predators can attack. Some creatures, such as the dragonfish and the anglerfish, use 
luminous lures to draw the prey in close enough to eat it. Light-producing organs on the sides of other 
species, such as the hatchetfish and the lanternfish, make them invisible to predators viewing them 
against the lighted waters above them. Still other deep-sea species use distinctive light patterns to 
identify one another in the darkness or to find potential mates. 
 
The ocean makes up 95 percent of the part of the world in which life exists. Because so many of the 
ocean's creatures use the "living light" of bioluminescence, it may be the most common form of 
communication on Earth. 
 
Development: 
Divide the class into small groups. To see how bioluminescence can provide camouflage, ask each 
group to paint the inside of a shoe box black. Then have them poke holes in one end of the box and cut 
a viewing hole in the other. 
 
Next, ask them to cut two fish shapes from black construction paper; poke numerous holes in one and 
leave the other complete. Ask each group to hang the complete fish shape from the shoe box lid, then 
return the lid to the box. [Note: If you like, use the Web sites in the "Suggested Student Assessment" 
section to show students the shapes of fish that live in the deep sea, such as hatchetfish or lanternfish. 
Some of them look quite different from the fish students are probably imagining!] 
 
Have them hold the box to a light and look through the viewing hole. Do they see a silhouette of a fish? 
Ask them to repeat the exercise with the fish with holes. 
 
Ask the groups to comment on the difference in appearances of the two fish. Make the point that the 
complete fish shape is silhouetted when seen against scattered light, while the fish with holes blends 
into the background and is difficult to spot. 
 
Closing: 
Discuss with students other problems that might confront creatures of the deep. Are there fewer 
sources of food available? Is the water that deep colder than the water closer to the surface? You 
might want to explore the following Web sites as a class to answer these questions: 
 
PBS: NOVA Online—Into the Abyss 
Life Without Light: Discoveries From the Abyss 
 

http://www.pbs.org/wgbh/nova/abyss/
http://nationalzoo.si.edu/publications/zoogoer/1996/3/lifewithoutlight.cfm
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Woods Hole Oceanographic Institution: Dive and Discover—Expeditions to the Seafloor 
PBS: Secrets of the Ocean Realm—Creatures of Darkness 

 
Suggested Student Assessment: 
Ask each student to research one of the fish mentioned in the opening section of this lesson— 
lanternfish, hatchetfish, dragonfish, or anglerfish—and write a one-page paper about it. The paper 
should contain a physical description of the creature (you may want to suggest students include 
illustrations) as well as information about its habitat and how it obtains food. The above Web sites, as 
well as the ones listed below, will help them with their research: 
 
Monterey Bay Aquarium: Fishes (see species list on left) 
Sea and Sky: Monsters of the Deep (see species list at the bottom of the page or click on flashing lights) 
UC Santa Barbara: Bioluminescence Web Page—Photos 
 
When the students are finished with the assignment, read to the class at least one paper about each of 
the four types of fish. They are all bioluminescent, it is true, but what else do they have in common? 
The most obvious characteristic is that they are fairly small creatures, and that they have adapted to 
the scarcity of food and cold temperatures at such great depths. 
 
Extending the Lesson: 
Refer students to pages 184-185 in National Geographic's Atlas of the Ocean where they learn that 
visible light sensors and heat-sensitive infrared sensors on satellites help monitor the ocean. [Note: As 
an alternative, you can get similar information from Monitoring the Earth from Space with SeaWiFs.] 
 
Ocean color as viewed from a satellite is a function of the amount of chlorophyll in the water—the 
green pigment in plants necessary for photosynthesis. Chlorophyll is visible as it responds to light. 
Deep where bioluminescent creatures reside, little to no light exists; but many spend the day in the 
deep, then move to upper layers at night to graze on plants. Have students surmise how much impact 
this migration may have on the colors in the satellite (SeaWIFS) images opening most chapters in the 
Atlas or in these examples from the SeaWiFs site. 
 
This lesson is made possible by a generous grant from the National Oceanic and Atmospheric 
Administration National Marine Sanctuary Program. 
 

 

http://www.divediscover.whoi.edu/
http://www.pbs.org/oceanrealm/intheschool/school4.html
http://www.montereybayaquarium.org/animals/AnimalList.aspx?a=Fishes
http://www.seasky.org/deep-sea/deep-sea-menu.html
http://www.lifesci.ucsb.edu/~biolum/
http://oceancolor.gsfc.nasa.gov/SeaWiFS/TEACHERS/sanctuary_1.html
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Phytoplankton and Zooplankton 
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Web Sites for Fun 

All links are suggested resources only.  Loveland Living Planet Aquarium does not specifically endorse any of the following 
sites or organizations.  If a link does not work you can try copying and pasting the URL into your web browser. 
 

Harmful Algae Blooms (HAB’s) Lesson Plan 
http://oceanservice.noaa.gov/education/classroom/lessons/07_algal_algae.pdf 

 
Planet Ocean 
http://school.discoveryeducation.com/schooladventures/planetocean/index.html 
Discover what it takes for amazing ocean animals to survive this underwater world. 
 
Secrets@Sea 
http://www.secretsatsea.org/ 
Help track down ocean pollution in this mystery game. Designed for students in grades 4 to 7. Requires 
Shockwave Flash and Java. 
 
Oceanus – Microbes of the sea. On-line magazine from Woods Hole Oceanographic Institute 
http://www.whoi.edu/oceanus/viewArticle.do?id=3807&archives=true&sortBy=printed 
 
From the makers of the Blue Planet series of videos 
http://www.bbc.co.uk/sn/ 
Wide array of resources not only on the ocean but on all areas of science. Also offers fun educational 
online games. 
 
Bioluminescence  
http://www.lifesci.ucsb.edu/~biolum/ 
Website dedicated to bioluminescence 
 
http://ocean.si.edu/ocean-news/when-art-meets-science-exhibition-inspired-bioluminescence 

 Bioluminescence exhibit at the Smithsonian National Museum of Natural History  
 

Steve Spangler Science 
http://www.stevespanglerscience.com/ 
This site has a large number of hands-on science experiments and materials for students and teachers. 
There are videos, tutorials and products that can be purchased for activities and science fair projects.  
 
Sheppard Software 
http://www.sheppardsoftware.com/ 

 Lots of games, activities, and articles for elementary school students. 
 
 
 

http://school.discoveryeducation.com/schooladventures/planetocean/index.html
http://www.secretsatsea.org/
http://www.whoi.edu/oceanus/viewArticle.do?id=3807&archives=true&sortBy=printed
http://www.bbc.co.uk/sn/
http://www.lifesci.ucsb.edu/~biolum/
http://ocean.si.edu/ocean-news/when-art-meets-science-exhibition-inspired-bioluminescence
http://www.stevespanglerscience.com/
http://www.sheppardsoftware.com/
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Books to Include 
Big Blue Ocean 
By Bill Nye – Ages 8 & up 
 
Coral Reef 
By Barbara Taylor – Ages 7 & up 
 
Ocean (Eye Wonder book) 
By Samantha Gray - Ages 7 & up 
 
Sign of the Seahorse 
By Graeme Base – Ages 8 & up 
 
What Do You See Under the Sea 
By Bobby Kalman – 6 & up 
 
What Makes an Ocean Wave? 
By Melvin and Gilda Berger – Ages 8 & up 
 
Invisible Allies: Microbes That Shape Our Lives 
By Jeanette Farrell 

 

 

 

 

 

 

 

 

 

 
 



                       27 
  

 

 

 

References 

The following resources were used in the development of these materials and or field trip 
presentations and were not among those cited in the text body. 

 
Smithsonian Institution Press (1996) Sea Life – A Complete Guide to the Marine Environment 
 
Duxbury and Duxbury (1994) An introduction to the World's Oceans, Wm. C. Brown Publishers,4th 
edition: Dubuque: Iowa. 
 
Pinet, Paul (1998) Invitation to Oceanography, Jones and Bartlett Publishers: Sudbury, 
Massachusetts. 
 
http://www.montereybayaquarium.org/cr/seafoodwatch.aspx 

 
  

http://www.montereybayaquarium.org/cr/seafoodwatch.aspx


                       28 
  

 

 

 

 
Thank you for bringing your class.  

We look forward to serving you again! 
 
 

 

 
 
 
 
 

 


