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Science Unit: Marine Critters and Communities 
Lesson 9: Exploring Intertidal Biodiversity 
 

School Year: 2011/2012 

Developed for:  Tecumseh Elementary School, Vancouver School District 

Developed by:  Kathy Heise (scientist); Teresa Harris, Stephanie Pearce and Chuck McNicholl  
(teachers) 

Grade level: Presented to grade 7; appropriate for grades 4  – 7 with age appropriate 
modifications 

Duration of lesson: 1 ½ hours 

Notes: This lesson prepares the students for two intertidal field trips.  This lesson is 
modified from   Lesson 3, Measuring Biodiversity, in the Biodiversity and Extreme 
Environments science unit, Scientist in Residence Program.  

http://scientistinresidence.ca/science-lesson-plans/biodiversity-and-extreme-
environments/  

Objectives  

1. Explore biodiversity and some of the different ways that scientists describe it. 

2. Introduce students to the biological diversity of intertidal life that they may encounter on their field 
trips. 

3. Practice using field guides to become comfortable using them. 

4. Practice collecting species diversity data from a mock intertidal habitat.  

Background Information 

Much of the background information and vocabulary from the Lesson 3, Measuring Biodiversity, in the 
Biodiversity and Extreme Environments science unit applies to this unit, as do some of the worksheets.  
This unit on Exploring Intertidal Biodiversity is designed to prepare the students for two field trips: one to 
Jericho Beach, and the other to Stanley Park. Ultimately they will compare the Species Richness and 
Species Evenness of the two locations using data collected from 1m2 circle plots. 

Vocabulary  

Circle plot: A circle with a known area (eg. 1m2) that can be used to subsample a community  

Materials  

• 2 Lego square bases 
with pieces of lego 
attached (see Activity 1) 

• 14 copies of the Field Guide 
‘Explore the Rocky Shore at 
Stanley Park’ 

• Worksheet –Intertidal Life In Your 
Backyard 

 

• Worksheets 1a, 1b etc., 
from Lesson 3 
referenced in Notes 
above 

• Selection of at least 7 other field 
guides to the marine intertidal 

• 14 copies of ‘Spring Beach Walk 
Field Guide’ by the Vancouver 
Aquarium 
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In the Classroom 

Introductory Discussion 

1. Introduce the students to the concept that the intertidal zone is an extreme environment. 

• Ask the students to imagine being at the beach.  Brainstorm the physical elements that 
animals in the intertidal zone are exposed to.  Make a list- eg. salt water, fresh water, waves, 
air, heat, desiccation, cold, snow. 

• What adaptations might intertidal organisms have to cope with these extremes?  

2. Using two Lego bases with different distributions of coloured pieces attached (see Activity 1) discuss 
measures of species evenness and richness. Compare the species evenness and richness of these 
two mock communities. 

• How would you decide which area would be most important to protect?   

• Can you think of an example when an area with relatively low species richness would merit 
protection?   

3. Explain to the students that they will be going on two intertidal field trips, one to Jericho Beach, and 
one to Stanley Park, and that we are interested in comparing the biodiversity of the two locations. 
Students will learn some of the intertidal species that they may find by familiarizing themselves with 
the field guide to Stanley Park (Activity 2).  

4. Allow some time at the end of the lesson for the students to explore the other field guides to intertidal 
life of the Pacific Northwest. 

Science Activity 1 

Activity:  Discuss species richness versus species evenness  

Purpose of Activity: To gain insight into different ways of measuring biodiversity 

 
Instructions:  
Set-up prior to activity:  Obtain two identically shaped Lego bases, that are at least 25 cm by 25 cm.  Both 
pieces will end up with an equal number of Lego pieces attached, but will differ in the distribution of 
colours of attached coloured pieces.  On one base, attach an equal number of 5 different- coloured Lego 
pieces, so that there are at least (5x5) 25 pieces on the base (eg. 5 red, 5 blue, 5 yellow, 5 green, 5 
white).  On the other base, attach at least 20 of single colour pieces of Lego (eg. 20 white Lego).  Then 
attach 5 more Lego pieces of different colours (eg. 2 yellow, 1 red, 1 blue, 1 green), so that there are an 
equal number of Lego pieces on both bases.  Discussion questions are listed above. 
 

Science Activity 2 

Activity:  Introduction to Intertidal Organisms  

Purpose of Activity: To learn about the many different plant and animal species that can be found in the 
intertidal zone of the Pacific Northwest. 

Instructions:  

Students will work in pairs to complete the worksheet – Intertidal Life in Your Backyard using the field 
guide ‘Explore the Rocky Shore at Stanley Park’.  The scientist will need to explain the acronyms that are 
used in the legend for the species descriptions, as well as the colour legend used for the pictures that 
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show links between different groups of organisms (eg. marine algae are numbered in orange, annelids 
are numbered in red etc.) 

Science Activity 3 (taken directly from Lesson 3, Measuring Biodiversity in Biodiversity and Extreme 
Environments science unit, Scientist in Residence Program;  
http://scientistinresidence.ca/science-lesson-plans/biodiversity-and-extreme-environments/ ) 

Activity Title: Measuring species diversity in a mock intertidal community 

Purpose of Activity: To collect species diversity data from a mock intertidal community in order to prepare 
for lesson 4 and 5 (intertidal field trip). 

Methods and Instructions:  

Set-up prior to activity: Divide students into groups of 3 or 4.  There are 4 versions of the mock intertidal 
community (see attached ‘Worksheet 1a’, ‘Worksheet 1b’ etc.) and each version has the quadrats located 
in different places.  Print the mock intertidal zones on large paper (ideally about 1m by 0.6m) and give 
version 1 to two groups, version 2 to two groups, etc. 

Demonstration: Begin activity with a 5-10 minute demonstration of how to collect and record the species 
data using one of the mock intertidal communities. [Note: each mock community drawing already has 3 
quadrats superimposed on it.] Explain that students will record the number of individuals present 
(abundance) for some species (e.g. sea stars, mussels), while for other species (e.g. encrusting algae) 
and non-living substrates (eg. sand, rock), we record the percent cover occupied by that species/ 
substrate. 

1. In groups (3-4 students/group), students observe the species in their drawing of an intertidal 
community. They use their field guides to make a “Species Legend” (Worksheet #2) – they draw the 
animal or plant and assign the proper common name. Note that the animals and plants in the mock 
intertidal zone drawing are general types (e.g. barnacles, anemones etc.), so students need not worry 
about identifying down to species. 

2. The mock intertidal zone has 3 sample quadrats superimposed on it. The following are the student 
roles and the sequence of collecting species diversity data within each quadrat (Worksheet #3):  

i. The first student counts the number of individuals per species for the species being recorded with 
abundance data. 
ii. The second student estimates the percent cover of the remaining species (e.g. encrusting algae) 
and substrates (e.g. rock, sand etc.). 
iii. The third student is the “data recorder” and writes down all the observations on the data sheet 
(Worksheet #3). 
iv. If there is a 4th student, then s/he helps the data collectors. 

3. After all the data has been collected and the first two pages of Worksheet #3 are completed, then 
students work together in their groups to create a species accumulation group (third page of 
Worksheet #3). Note that students need to read the instructions carefully!! 

Closure Discussion 

1.    Ask students to present their species accumulation curves to the class. 

2.   Explain to the students that for ease of transport, the study plots that they will be using for their 
intertidal field trips are circular, not square, but still have an area of 1m2.  Review the formula for 
calculating the area (A=πr2) and circumference (C=2πr) of a circle. 

3. Review best practices for exploring the beach. 
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