
 

 

 

 

 

 

 

 

Education 

in collaboration with Oikonos Ecosystem Knowledge 

 

 

Grade Level 

• 6-8, with options for 9-12   
 

Timeframe 

• Two 45-minute class periods 
 

Materials  

• Meter sticks, rulers or tape 
measures 

• Student worksheets  

• Lesson 1 Presentation 
 

Key Words 

• Seabird  

• Albatross 

• Adaptation 

• Life Cycle 

• Food Web 

• Microbes 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Activity Summary 

This lesson serves as an introduction to seabirds, particularly 

albatross. Spending their entire lives at sea, these amazing birds 

have many adaptations that allow them to live away from land. 

Their bodies are both similar to and different from those of humans, 

making them an interesting way for students to consider anatomy 

and other life functions. Through the art and photography of Sophie 

Webb and others and maps displaying real scientific data, students 

will learn about the unique life history and adaptations of albatross. 

This foundational  understanding will prepare them to study the 

movements and habitats of these birds in the following  lessons. 

 

Learning Objectives 

Students will be able to: 

• Illustrate the life cycles of the albatross.  

• Give examples of adaptations that allow seabirds to make a 

living at sea and fly thousands of miles.  

• Compare the bodies of albatross and humans.  

• Analyze a sample albatross food chain and explain how 

food chains depict the transfer of energy in ecosystems. 

 

Outline 

Engage – Introduction to Seabirds 

Explore – Wingspan Activity 

Explain – Life Cycle & Adaptations 

Elaborate – Marine Food Webs 

Evaluate –Albatross Adaptations  

Lesson 1: Introduction to Seabirds 
 

Painting by Sophie Webb 
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Vocabulary 

SEABIRD – a bird that spends most of its life at sea and 
relies on the ocean for meeting its needs  
 
LIFE SPAN– typical length of an individual’s life  
 
LIFE CYCLE – the different stages an organism 
experiences throughout its lifetime (e.g., chick, adult)  
 
ADAPTATIONS – genetically programmed structures or 
behaviors that increase an organism’s chances of survival 
and/or reproduction, and are passed to their offspring  
 
MICROBES – tiny (microscopic) organisms that are seen 
only through microscopes; often consist of only one cell  
 

ORGANISM – a living thing: plant, bacteria, fungi  or animal  
 
PHYTOPLANKTON – plant-like photosynthetic organisms 
found in the ocean  
 
PHOTOSYNTHESIS – the process by which sunlight is 
converted into chemical energy, sugar  
 
ZOOPLANKTON – animal-like plankton that cannot 
photosynthesize, but eat phytoplankton or other zooplankton  
 
FOOD WEB – a linear or web-like diagram that illustrates 
the transfer of energy, from primary producers to top 
consumers, in a terrestrial of aquatic ecosystem 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Background Information 

Adaptations 

To earthlings, birds are ubiquitous. They are found 

in almost every environment, from deserts to 

rainforests, lakes to marshes, and of course, the 

ocean. Those birds that meet their energy needs by 

feeding on food (prey) extracted from the ocean 

are defined as seabirds. This categorization is not 

based on taxonomy. Seabirds include many 

groups: penguins, albatrosses, terns, petrels, frigate 

birds, boobies, gulls and more. Yet these diverse 

birds share a series of adaptations for life at sea. 

 

Adaptation is often a difficult concept for students. 

Over time, populations of organisms adapt to their 

environment. That is, those individuals that have 

genetic characteristics that make them better able 

to survive and reproduce, are more likely to pass 

on these characteristics to future generations. 

These characteristics are called adaptations, and 

may be behavioral or structural.  

 

Albatross have many adaptations. They can 

traverse the oceans using the wind and swell 

through a process called dynamic soaring, whereby 

they are lifted by the wind and then glide 

downwards and attain great speed. Albatross can 

lock out  their “elbows with a special tendon and 

glide effortlessly. These adaptations allow albatross 

to fly thousands of miles without stopping, at over 

eighty miles an hour, at very low energetic cost. 

 

Food Web 

While albatross are at sea, they use their strong sense 

of smell to find food, such as dead squid, fish eggs 

and small fish. Because they have tubular nostrils on 

each side of their bill, their taxonomic group is 

known as tubenoses (order procellariiformes). 

Albatross drink seawater, remove the excess salt 

thanks to a special gland and eject the brine through 

their nose. They can be seen rinsing their nose at sea. 

 

Most of our Blue Planet, 71%, is covered by sea 

water. The ocean, however, is three-dimensional, 

and organisms are found at the surface and at great 

depths. Most marine organisms are microbes, 

including the tiny plants (primary producers) called 

phytoplankton. They thrive and multiply in the 

ocean’s photic zone, where sunlight penetrates, and 

move around at the mercy of currents and tides. Just 

like land plants, these organisms convert the sun’s 

light into high-energy sugar compounds through the 

process of photosynthesis. This energy is then 

passed up the food web to zooplankton (tiny 

animals), and then to other larger consumers (fish, 

squid, large predatory fish, whales, … and people).              
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Photo by Sophie Webb 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Food webs connect organisms in an ecosystem and 

illustrate the transfer of energy. Phytoplankton are 

important to seabirds because they are the base of 

their food chain. 

 

Life Cycle  

Adult albatross form strong pair bonds, usually 

only broken upon the death of one partner, because 

both parents are required to feed a chick. They 

usually return to the same nesting area where they 

were born (they have high natal philopatry) and 

nest in almost the same location where they raised 

a chick in previous years (they have high nesting 

site fidelity). There are 22 species of albatross in 

the world and three species breed in Hawai‘i : 

Black-footed, Laysan and the rare Short-tailed 

Albatross. Around October Hawaiian albatross 

return to protected breeding colonies to find their 

mate. They perform an elaborate dance for one 

another before reproducing sexually. Each female 

lays one egg in a ground nest, during late 

November or early December. If a nest has two 

eggs, it is likely that the mates are both female and 

only one egg will end up being incubated. Both 

parents take turns incubating the egg for 2 months, 

before the chick hatches in January or February. 

Once a chick emerges from its egg, the adults take 

turns feeding the young hatchling. The birds fly 

great distances to collect food, which they 

regurgitate directly into the mouth of their chick. 

The adults care for the chick for several months, 

until it grows adult feathers and is physically able to 

fledge in late June or early  July. The young birds, 

termed fledglings, spend at least 3-5 years at sea 

prior to returning to the nesting colony to find a 

mate. At the age 8 or 9 most Hawaiian albatross will 

breed for the first time and begin the life cycle again. 

 

Learning Procedure 

 

(15 minutes) 

 

Ask students:  

 

? 
 

What do you know about birds?  

List some student ideas on the board. 
Answers might include: they have feathers, 
most can fly, they live in diverse habitats, etc.  

? 

 

How far do you think typical birds fly?  
Allow students to share their ideas. Some 
students may note that flight distance varies 
widely by bird species.  

  

Using the Presentation, show students the 

slides for the Engage section, which 

introduces them to seabirds and albatross. 
  

Explain to students that the two species we 

will be focusing on are the Laysan 

Albatross and the Black-footed Albatross. 

 

Show students the slides of albatross tracks.  
 

Distribute the student worksheets and read the 

passage under the “Engage” section of the 

student worksheet together as a class.  
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(30 minutes) 

 

Explain to students that it is sometimes hard to 

picture the size of these animals without 

comparing them to something else for scale.  

 

Direct students to work in pairs or trios. Using the 

meter sticks, they will measure each other’s height 

and “wingspan” and compare their measurements 

to those of the Black-footed and Laysan Albatross.  

 

Differentiation: Have advanced students 

determine the mean, median, mode and 

range of the class wingspan data. 

 

Discuss students’ findings as a class. Determine 

which students have the largest “wingspan,” and 

ratio of wingspan to height.  

 

Make connections to albatross morphology and 

flight, i.e., large wingspan allows the birds to soar. 

 

 

(30 minutes) 

 
Using the Presentation, passages in the student 

worksheet, and discussion questions, discuss the 

life cycle of albatross as a class.  

 

Discuss:  

 

? 
 

What is a life cycle?  

The different stages an organism goes 
through over the course of a lifetime.  

? 

 

What is the human life cycle like?  
Humans begin as babies, then experience 
childhood and adolescence. As adults, 
humans can produce babies.  

 
As you show the slides of an albatross mating 

dance, incubation, chick stages, and fledging, ask 

students to read the student worksheet aloud.  
 

Discuss:  

 

? 
 

What are the advantages of albatross 

parents spending so much time and energy 

on raising a chick? They spend about 2 

months dancing and preparing to lay an 

egg, 2 months incubating the egg, and 5 

months feeding their chick!  

The parents protect the chicks from harm, 
and ensure that they are fed. This behavior 
ensures that parents’ genes are passed on.  

? 

 

What are disadvantages of albatross 

parents spending so much energy on 

raising a chick?  
The parents cannot focus as much on their 
own needs. Since they only have one chick, 
reproductive rates are slower.  

 
Note to students that unless they are incubating an 

egg or caring for a very young chick, the majority of 

an adult albatross’ time is spent at sea.  
 
Discuss:  

 

? 
 

How is it possible that these birds return to 

land only for breeding purposes?  
Accept all answers at this point.  

 
Conduct a short “Think, Pair, Share” activity related 

to the following question: What needs must albatross 

meet at sea? Students first consider the question 

quietly, and then discuss it with a partner. Finally, 

the pairs share their thoughts with the class.  

 

Note on the board that, in general, animals need to 

meet the following needs: food, water, rest, mating, 

and protection.  

 

Discuss:  

 

? 
 

How is it possible for these birds to fly 

thousands of miles?  
Accept all answers at this point.  
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Use the adaptation slides (tubenoses, wings, 

webbed feet) and passage on the student worksheet 

to discuss how albatross meet their needs while 

spending months or years at a time at sea.  

 

Explain to students that, over time, species become 

adapted to their environments, or are unable to 

survive and reproduce.  

 

 

(15 minutes) 

 

Show slides of our Blue Planet. Ask students to 

identify the major ocean basins (Pacific, Atlantic, 

Indian, Arctic, and Southern). Note that all of the 

ocean basins are connected—in fact, the Earth has 

one global ocean which covers a sizable majority 

of its surface.  

 

Discuss:  

 

? 
 

What kinds of living things make their 

homes near the sea surface, i.e., in the top 

250 meters of ocean?  
Accept all answers at this point. Students 
will likely mention fish, marine mammals, 
seabirds, sea turtles, invertebrates, etc.  

 

Read the passage, “Life at the Sea Surface,” as a 

class, and show the accompanying slides.  

 

As you read, discuss:  

 

? 
 

Why are phytoplankton so important to 

albatross?  
Phytoplankton convert sunlight into energy, 
which enters the food web and is passed up 
to other animals such as the albatross.  

? 
 

What would happen if the phytoplankton 

populations were to decrease for some 

reason?  
Less energy would be available to the rest of 
the ecosystem.  

Direct students to answer the questions that follow 

the passage. Review the questions as a class.  

 

 

(Homework) 

Direct students to complete the Evaluate section of 

their worksheet. This task may also be assigned for 

homework. 

 

Extension 

• Have students conduct internet or book 

research on marine / lake / river food webs in 

environments near your school.  

• Students should take notes on what they find 

and draw a diagram of the food web, 

indicating the direction in which energy 

flows through the ecosystem.  

Resources 

• Virtual Boat Trip at Cordell Bank:   

http://cordellbank.noaa.gov/oikonos_flashart

_ocean_travelers 

• Arkive – images and video of  albatross and 

other wildlife:  

http://arkive.org 

• C-MORE: Center for Microbial 

Oceanography 

http://cmore.soest.hawaii.edu/education.htm 

 

Tips for Distance Learning 

Wingspan Activity (#1-4 on worksheet)- Use family 

members to help with this activity. Measure their 

wingspan, or just have them assist with measuring the 

student wingspan, and get wingspans from classmates 

digitally.  

Albatross life cycle sketches (#8 a-c on worksheet) and 

Diagram of an Albatross (last question, Evaluate 

section)- Student can draw in notebook and send in a 

picture from the notebook separately. Student can also 

use computer program (MS Paint, Photoshop, even 

Powerpoint) to digitally draw and share.  

http://cordellbank.noaa.gov/oikonos_flashart_ocean_travelers
http://cordellbank.noaa.gov/oikonos_flashart_ocean_travelers
http://arkive.org/
http://cmore.soest.hawaii.edu/education.htm
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Credits and More Information 

These lessons were developed for NOAA’s 

Cordell Bank National Marine Sanctuary and 

Papahānaumokuākea Marine National Monument, 

by Meghan E. Marrero of Mercy College and 

Oikonos - Ecosystem Knowledge. This lesson is in 

the public domain and cannot be used for 

commercial purposes. Permission is hereby 

granted for the reproduction, without alteration, of 

this lesson for educational use only on the 

condition its source is acknowledged. When 

reproducing this lesson, please cite NOAA’s 

Office of National Marine Sanctuaries and 

Oikonos - Ecosystem Knowledge as the source, 

and provide the websites below. 

Data integrated into these lessons were provided 

courtesy of Michelle Hester (Oikonos), David 

Hyrenbach (Hawai‘i Pacific University), Josh 

Adams (USGS), and David Anderson (Wake 

Forest University). Data from Tern Island, Kure 

Atoll and Cordell Bank were obtained in 

partnership with USFWS, State of Hawaii, and 

Cordell Bank NMS.  

Paintings and photography donated by Sophie 

Webb.  

Albatross bolus photography donated by David 

Liittschwager. 

Content created and reviewed by Meghan Marrero, 

David Hyrenbach, Michelle Hester, Carol Keiper, 

Jennifer Stock, and Andy Collins. Tracking and 

bathymetry maps were created by Pam Michael 

(Oikonos).  

Graphics and design by NOAA, Tara Alvarez, and 

Greg Hester. We thank the many people who 

donated photographs, illustrations and video. 

Some content was adapted from Oikonos' 

Albatross and Plastic Pollution Activities for the 

California Coastal Commission Science Activity 

Guide: Waves, Wetlands, and Watersheds. 

Please contact Oikonos or NOAA to request 

further use of any images, art, videos, data or text 

included in the Winged Ambassadors activities. 

 

We appreciate feedback, corrections and questions. Please email 

WingedAmbassadors@oikonos.org 

Lessons and resources available at: 

http://cordellbank.noaa/gov/education/teachers.html  

 

http://papahanaumokuakea.gov/education/bfal.html 

 

http://oikonos.org/education 
 

 

mailto:WingedAmbassadors@oikonos.org
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Education Standards 

National 
Education 
Standards 

NSES Grades 6-8: 

• Mathematics is important in all aspects of scientific inquiry.  

• Reproduction is a characteristic of all living systems; because no individual organism lives forever, reproduction is 
essential to the continuation of every species. Some organisms reproduce asexually. Other organisms reproduce 
sexually.  

• Every organism requires a set of instructions for specifying its traits. Heredity is the passage of these instructions from 
one generation to another.  

• All organisms must be able to obtain and use resources, grow, reproduce, and maintain stable internal conditions while 
living in a constantly changing external environment.  

• An organism's behavior evolves through adaptation to its environment. How a species moves, obtains food, 
reproduces, and responds to danger are based in the species' evolutionary history.  

• For ecosystems, the major source of energy is sunlight. Energy entering ecosystems as sunlight is transferred by 
producers into chemical energy through photosynthesis. That energy then passes from organism to organism in food 
webs.  

• Biological evolution accounts for the diversity of species developed through gradual processes over many generations. 
Species acquire many of their unique characteristics through biological adaptation, which involves the selection of 
naturally occurring variations in populations. Biological adaptations include changes in structures, behaviors, or 
physiology that enhance survival and reproductive success in a particular environment.  

Ocean 
Literacy 
Principles 

• 1a. The ocean is the dominant physical feature on our planet Earth— covering approximately 70% of the planet’s 
surface. There is one ocean with many ocean basins, such as the North Pacific, South Pacific, North Atlantic, South 
Atlantic, Indian and Arctic.  

• 5a. Ocean life ranges in size from the smallest virus to the largest animal that has lived on Earth, the blue whale.  

• 5b. Some major groups are found exclusively in the ocean. The diversity of major groups of organisms is much greater 
in the ocean than on land.  

• 5d. Ocean biology provides many unique examples of life cycles, adaptations and important relationships among 
organisms (such as symbiosis, predator-prey dynamics and energy transfer) that do not occur on land.  

• 5e. The ocean is three-dimensional, offering vast living space and diverse habitats from the surface through the water 
column to the seafloor. Most of the living space on Earth is in the ocean.  

• 7a. The ocean is the last and largest unexplored place on Earth—less than 5% of it has been explored. This is the great 
frontier for the next generation’s explorers and researchers, where they will find great opportunities for inquiry and 
investigation.  

• 7f. Ocean exploration is truly interdisciplinary. It requires close collaboration among biologists, chemists, climatologists, 
computer programmers, engineers, geologists, meteorologists, and physicists, and new ways of thinking. 

California 
• Grade 6:  

• 5a. Students know energy entering ecosystems as sunlight is transferred by producers into chemical energy through 
photosynthesis and then from organism to organism through food webs.  

• 5b. Students know matter is transferred over time from one organism to others in the food web and between organisms 
and the physical environment.  

• 7b. Select and use appropriate tools and technology (including calculators, computers, balances, spring scales, 
microscopes, and binoculars) to perform tests, collect data, and display data. 

• Grade 7: 

• 2a. Students know the differences between the life cycles and reproduction methods of sexual and asexual organisms.  

• 2b. Students know sexual reproduction produces offspring that inherit half their genes from each parent.  

• 5c. Students know how bones and muscles work together to provide a structural framework for movement.  

• 5d. Students know how the reproductive organs of the human female and male generate eggs and sperm and how 
sexual activity may lead to fertilization and pregnancy.  

• 7a. Select and use appropriate tools and technology (including calculators, computers, balances, spring scales, 
microscopes, and binoculars) to perform tests, collect data, and display data. 

Hawaii 
• Grades 6-8: 

• 1. Collect, organize, analyze and display data/ information, using tools, equipment, and techniques that will help in data 
collection, analysis, and interpretation.  

• Develop conclusions and explanations showing the relationship between evidence and results drawn.  

• Communicate and defend scientific procedure used and conclusion and explanation drawn from evidence.  

• 4. Compare and contrast the body structures of organisms that contribute to their ability to survive and reproduce.  

• 5. Illustrate and explain the relationships among producers, consumers, and decomposers in a food web.  

• 6. Explain how plants use the energy from sunlight and matter from the atmosphere to make food that can be used for 
fuel or building materials.  

• 8. Explain how heredity accounts for biological traits being passed on to successive generations. 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


