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Shearwater – Population Dynamics Unit Lesson Plan 

 
 
Learning Objectives 

 Students will graph Freeman Seabird Preserve wedge-tailed shearwater populations change in growth.  
They will then interpret their data, compare it to other biotic and abiotic variable data, and then 
explain how these variables may have affected the birds’ population growth.  

 Students will also investigate the life cycle of the wedge-tailed shearwater by analyzing individual 
members of the population’s data. 

 
Materials 

 Graph paper (included) 

 Ruler 

 Colored pencils 

 Calculators 

 Scissors 

 Envelopes 

 Transparency / ELMO 

 
Document List 

 Population Dynamics – Explore                                                                                                                           
“Graphing the Freeman Seabird Preserve Wedge-tailed Shearwater Population Over Time” 

 Population Dynamics – Explain and Elaborate                                                                                                          
“The Life Cycle of Wedge-tailed Shearwaters at the Freeman Seabird Preserve” 

 Population Dynamics – Evaluate                                                                                                                           
“Freeman Seabird Preserve Wedge-tailed Shearwater Chick Data from 2009” 

 
Background Information 

 Graphing terms and understanding 

 Determining units when graphing 

 Plotting multiple sets of data on one graph 

 Knowledge of life cycles 

 Calculating mean and median (NOTE: the median is the 50% percentile of the data) 

 Knowledge of mass (measured in grams) 
 

Lesson Plan and Directions 
 

Engage: PPT & Video of various stages in the Wedge-tailed Shearwater life cycle  
Explore: Freeman Seabird Preserve Population Data – graphing and analyzing nesting data 

1. Using the “Explore” document, students create a multi-line graph of Wedge-tailed Shearwater nest, 
adult, egg and chick data. 

2. Students will create symbols to represent the various data point sets. 
3. Once the graphing is complete students should complete the discussion questions independently 

or in groups.   Teacher should guide students in discussion either prior or after answering 
discussion questions.   

      NOTE:  These are the results of the median / mean / minimum / maximum calculations 
HATCH DATES = mean:  Aug 13, median:  Aug 12, maximum: Aug 28, minimum: Aug 4      
CHICK MASS  =  mean:  378.6 g,  median: 380 g,  maximum: 495 g , minimum: 280 g 



 
4. Discussion Question Answers 

1 – 5.  Accept all accurate descriptions of patterns observed in the data set or sets.  These can 
be trends observed in numbers or on graph.   A general trend of increased nests, adults and 
chicks over time should be observed (due to creation and restoration of preserve).  Greater 
nest and adults can be observed in July, while greater numbers of eggs and chicks are observed 
in September.  NOTE:  the table of adults with / without eggs can be discussed at this time.  
6.  During July – September the wedge-tailed shearwater chicks are hatching and then growing 
into fledglings.  This affects the nesting data – in July more nests are observed since some birds 
have not hatched from their eggs yet and less nests in September because they have started to 
leave the nest.  This affects adult data – In July the adults must be present to incubate eggs and 
take care of young, in September they begin to leave the nests in search for food or begin 
migration.  This affects egg data – in July eggs are still being laid so there is a greater egg count 
in September.  This affects chick data – in July there are zero chicks observed because they only 
begin to hatch in late early to mid August, therefore chicks were only observed in September. 
7.  Students should cite specific data that describe the trend of increasing nests, adults and 
chicks over time.  They should relate these patterns to the creation of the preserve and 
restoration of the native Wedge-tailed Shearwater habitat. 

Explain: Life Cycle and Time at Freeman Seabird Preserve – organizing a timeline of life events in the life 
cycle of a Wedge-tailed Shearwater at the preserve 

1. Using the templates attached to this lesson plan, make enough copies for two students to work 
together. 

2. Students will match the images of Wedge-tailed Shearwaters with a description of the 
corresponding life cycle event and time of year. 

3. Make a set of these templates as a transparency or teacher’s set (to use with a display device such 
as an ELMO) so that you can help the students find the corresponding pieces and place them in 
correct order. 

4. Have the students jumble up and rest the cards.  Create a game by timing the class as a whole or 
seeing what group can complete the task first. 

Elaborate: Story of One Chick – writing to describe the life cycle of a specific Wedge-tailed Shearwater, 
story to include parent history, birth at preserve, hatching, growth and development, hunting for food and 
an account of what life might be like at sea 

1. Using the “Explain and Elaborate” document, students will orally and visually review the life cycle 
events of Wedge-tailed Shearwaters at the Freeman Seabird Preserve. 

2. Students will then create a story following the life cycle events of one chick.  They will also provide 
small drawings that correspond with their story. 

      Life Cycle Information in Story 
 

 
 
 
 
 
 
 
 
 
 
 

March Parents arrive at FSP and start courting each other 

April Parents create a nest or burrow 

May Mating occurs and mother shearwater is pregnant 

June - July Mother lays egg and parents incubate egg 

August - October Egg hatches and baby chick emerges and begins to grow, being fed 
and protected by parents 

November Chick is now a fledgling and getting ready to fly and leave nest 

December-February Young shearwater is flying over pacific ocean hunting for food 

March (five years 
later) 

Now an adult, the shearwater comes back to the colony looking for a 
mate 

April - May The adult shearwater finds a mate and begins nesting and mating. 

June - August The adult shearwaters lay and take care of an egg and eventually a 
chick, the cycle then starts again with a new chick 



Evaluate: Analyzing Hatching Data Extension Activity – graphing and analyzing average hatching dates and 
weights of newborn Wedge-tailed Shearwater chicks 

1. Students will analyze chick hatching date and mass data from 2009. 
2. They will calculate mean, and median of the hatching date, and the mean and median of chick 

mass.  These calculations can be done together as a class, in groups or individually depending on 
the ability level of students. 

3. Students will then explain their process of identifying a relationship between the data sets, and 
provide a possible explanation as to why this relationship exists. Teacher should guide students in a 
discussion either during or after answering discussion questions. 

 
      Discussion of Question Answers 

1.  A variety of reasons may be accepted, such as: limited/no access to nests, nests were empty 
with no eggs, eggs did not hatch, eggs were predated upon.  
2.  A variety of reasons may be accepted, such as: a predator killed the chick, the chick flew 
away (at the end of the season), or the chick was not in nest at time of weighing (chicks start 
wandering around the colony at the end of the season, before they fledge and fly away). 
3.  As the hatching date increased (became later from August 2 to 28) the average chick mass 
decreased. 
4.  An average of chick mass for each date was calculated and matched with the  corresponding 
date.  These averages are used to determine if there is a relationship of mass and hatch date. 
NOTE: For more advanced classes, an overall average and median chicks weight (with all 19 
observations) and overall average and median chick hatch date (with all 22 observations) can 
also be calculated.  These statistics are used to summarize the entire population in 2009.   
5. Older chicks were larger (had more mass) because they and their parents had more time to 
feed them.  Thus, they had had more time to grow and develop. Older chicks replace more of 
their down for the adult white feathers and grow larger flight feathers (grow their wings out). 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

                     Pair Bonding & Mating (March – May)                Egg Laying & Incubation (June – July) 

                                     Chicks Hatch (August)                                            Chick Develop & Molt (Sept. & Oct.) 
 
 
Fully Grown Chick Ready  
to Fledge (Nov. – Dec.)  

 
 
 
 
 
 

Adult Wedge-tailed  
    Shearwater at sea  


