LESSON 3:
THE BIG MOVE ONTO LAND

When did animals move from ocean to land?
How did they adapt?

Lesson 3 explores the transitions of ocean animals to terrestrial
environments, leading to a wide array of adaptations.

Lesson Plan

Quick Dip Video
Classroom Activity: Ocean-Land Cousins

This curriculum features the STEM picture book

Out of the Blue: How Animals Evolved From Prehistoric Seas

by Elizabeth Shreeve, illustrated by Frann Preston-Gannon
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Lesson Plan

It’s time for THE BIG MOVE ONTO LAND! Starting with little millipede-like pioneers around
430 million years ago, many types of animals have emerged from the ocean and adapted to
terrestrial ecosystems. These transitions drove a wide range of adaptations as animals
evolved new ways to move, breathe, and find food and shelter. Sometimes animals ended up
very different from their “ocean cousins” back in the water!

Lesson 3 begins with a read-aloud and Quick Dip
Video #3, followed by a classroom activity that uses
flashcards to help students understand how animal
populations change and adapt to different
conditions over long periods of time. Can your
students figure out which critters are related?

Learning Objectives

v" 1 can compare and contrast land animals to ocean
animals

v" | can identify adaptations that enabled animals to
transition from water to dry land

v" 1 can explain why some animals never left their
ocean habitats

Time Required

This lesson can be managed in a single one-hour classroom session or divided into two.
1. Read aloud from the book, up to the Devonian Period; watch Quick Dip Video #3.

2. Classroom Activity — Ocean-Land Cousins

NGSS Focus: Adaptation

Performance Expectation (3-5): Environment can affect the traits that an organism develops

3-LS4-1. Analyze and interpret data from fossils to provide evidence of the organisms and the
environments in which they lived long ago.

LS4.C: Adaptation. For any particular environment, some kinds of organisms survive well, some
survive less well, and some cannot survive at all.

LS3.A: Inheritance of Traits. Characteristics result from individuals’ interactions with the
environment.
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Materials Needed

e A copy of Out of the Blue: How Animals Evolved from Prehistoric Seas

e Quick Dip Video #3: THE BIG MOVE ONTO LAND (video available at
www.elizabethshreeve.com or YouTube Elizabeth Shreeve Books

e Pins or tape; markers

e Print-outs of flashcards (see below or in Pages-to-Print Package )

Video & Classroom Activity

STEP 1: Read and Prepare

1. Print copies of the flashcards: one set of smaller images (cut in half, as indicated) for each
group and one set to pin on the blackboard. Note: a full-sized set of the images is also available
as part of the Pages-to-Print Package; these are useful for sharing on the blackboard.

2. Introduce the topic and tell students that they will be matching up pairs of animal “cousins”
(animals that are related)—one “cousin” that lives in the ocean and the other on land. Ask
students how they think animals that live on land will be different than those that live in water.

3. Open the book to the Devonian Period spread; read all text including captions.

e Ask students to remember that major animal groups took
shape during the Cambrian Period (annelids, arthropods,
chordates, cnidarians, echinoderms, and mollusks). Point out
that some of these groups later gave rise to animals that
moved onto land.

e How would life on land be challenging for animals
adapted to life in the sea? (e.g., breathing, moving, eating,
avoiding predators, making homes, drying out in the air)

e  Which animal groups could adapt more easily to living
on land? Why? (e.g., animals with tough outer shells, like
arthropods)

. Which ones are more likely to stay in the water? Why?
(e.g., animals with soft bodies, like jellyfish, are less able to
adapt to land)
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STEP 2: Watch Quick Dip Video #3

Watch the Quick Dip Video #3: THE BIG
MOVE ONTO LAND, available with Teaching
Videos at www.elizabethshreeve.com and at

YouTube Elizabeth Shreeve Books

Discuss questions at the end of the video.

1. Why did some animals leave the
ocean for land?

2. How did their bodies need to adapt?

3. How did their behaviors need to
adapt?

4, Why do some animals (like horseshoe crabs) not change much over time? Why do others
change more quickly?

5. Can you think of an animal that inhabits both water and land?

6. Can you name an ocean animal that could never live on land in its current form? Why?

Note: Alternatively, this video can be viewed AFTER the classroom activity as it provides
some answers to the flashcard choices.

STEP 3: Ocean-Land Cousins Match-up

In this classroom activity, students will match ocean animals from six of the major groups (phyla)
with distant cousins that live on land. They will identify types of animals that never moved onto
land—and invent some new critters of their own!

1. Have students divide into small groups or pairs.

2. Provide each group with a full set of flashcards (trimmed in half, as indicated, to produce 6
green/land animals and 6 blue/ocean animals). On the blackboard, hang the full-sized set
of 12 and the blank chart showing Major Animals Groups (Phyla).

3. Ask the students to spread out the flashcards on their tables. Working as a group, their job
is to match up the land and ocean animals that are part of the same major animal group.

4, Once they have decided, one person from each group can come to the blackboard and pin
their choice with the full-sized images.

5. Point out that two of the green/land animal flashcards are blank. What does this indicate?
Did all the major animal groups give rise to land animals? Which ocean animals are less
likely to be able to adapt to land—and why?
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6. Ask students to invent and draw land versions of a jellyfish and a sea star (see
prompts on flashcards). What adaptations would allow them to live on land?

7. Option: The flashcards contain bonus questions: What’s My Animal Group?
Students can match the flashcard animals to the blank chart showing Major
Animals Groups (e.g., the bristleworm is part of the annelid group; the octopus is
part of the mollusk group). Students can use this as a starting point for further
investigations into animal biology.

STEP 4: Discuss

Once each group has finished, it’s time to share answers (see Key, below) and discuss.
e Did they match up the ocean-land cousins?
e Which ones were difficult to match? Which ones were easy or surprising?

e What adaptations allowed land cousins to survive outside the ocean? (e.g., fish and human
have backbones but fish breathe through gills and humans breathe with lungs)

e Ask students to share their pictures of land versions of the starfish or jellyfish. What body
features or behaviors did they include to help their animals survive on land?

This activity reinforces:

e Ocean-land “cousins” often look very different. Bodies and behaviors have changed
drastically as animals adapted to new habitats and conditions over long periods of time.

e Ocean-land “cousins” share common ancestors (one is not “descended” from the other).
That common ancestor usually looks different, too. (NOTE: see Lesson 5 for this topic.)

e All descendants of a common ancestor will continue to change through time, whether they
stay in ocean habitats or adapt to life on land. Evolution never stops!

e Some groups of animals never ventured onto land.

Visit www.elizabethshreeve.com
for more activities and
resources.

Bye for now!
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KEY TO FLASHCARD ACTIVITY
MAJOR ANIMAL GROUPS (Phyla)

OCEAN COUSIN LAND COUSIN
ANNELIDS
Segmented worms (14,000 species)
Bristleworm Earthworm
ARTHROPODS

Animals with exoskeletons, segmented bodies, and jointed legs in pairs
(10 million species or more)

Horseshoe crab ‘ Spider
CHORDATES
Animals with backbones or notochords, a type of spinal cord (65,000 species)
Fish ‘ Human
CNIDARIANS
Jelly-like animals with stinging cells (11,000 species)
Jellyfish ?
ECHINODERMS
Animals with internal skeletons and often prickly bodies (7,000 species)
Sea Star (Starfish) ?
MOLLUSKS
Animals with soft, unsegmented bodies often enclosed in shells (85,000 species)
Octopus Garden snail
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Blank Chart: MAJOR ANIMAL GROUPS (Phyla)

ANNELIDS

Segmented worms (14,000 species)

ARTHROPODS

Animals with exoskeletons, segmented bodies, and jointed legs in pairs
(10 million species or more)

CHORDATES
Animals with backbones or notochords, a type of spinal cord (65,000 species)

CNIDARIANS
Jelly-like animals with stinging cells (11,000 species)
ECHINODERMS
Animals with internal skeletons and often prickly bodies (7,000 species)
MOLLUSKS
Animals with soft, unsegmented bodies often enclosed in shells (85,000 species)
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My star-shaped body has five arms and spiny skin. My skeleton is on

the inside. | love water but dry out in the air! I have a soft body and eight arms.

WhOIS my Land COUSin’? I move quickly by shooting out a jet of water!
Bonus Question: What's my Animal Group? WhO'S my Land COUSin?

Bonus Question: What's my Animal Group?
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Land Animal:

Land Animal:

EARTHWORM SPIDER

My squirmy body is divided into segments. | have small bristles, too! | have an exoskeleton and eight jointed legs.

| am active at night and like to live in moist soil. | am an expert in spinning silk.

Who’s my Ocean Cousin? Who’s my Ocean Cousin?

Bonus Question: What’s my Animal Group? Bonus Question: What’s my Animal Group?
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Land Animal:

HUMAN

Land Animal:

SNAIL

\&

| have a backbone and breathe air through my lungs.

| am warm-blooded and can warm myself up.

Who’s my Ocean Cousin?

Bonus Question: What’s my Animal Group?
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| have a hard shell that protects my soft body.

I move slowly by gliding along on my muscular foot.

Who’s my Ocean Cousin?

Bonus Question: What’s my Animal Group?

LESSON 3: OCEAN-LAND COUSINS



Land Animal:

None

Land Animal:

None

Can you imagine a five-armed sea animal coming onto land?

Draw a picture here!
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Can you imagine a land animal with a jelly-like body and tentacles?

Draw a picture here!
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Ocean Animal:

BRISTLEWORM

My squirmy body is divided into segments. | have long bristles, too!

| am active at night and like to live under rocks.

Who’s my Land Cousin?

Bonus Question: What’s my Animal Group?
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Ocean Animal:

HORSESHOE CRAB

| have a hard outer skeleton and jointed legs.

| live in shallow waters along the coast.

Who’s my Land Cousin?

Bonus Question: What’s my Animal Group?
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Ocean Animal:

FISH

| have a backbone and breathe water through gills.

| am cold-blooded and can’t warm myself up.

Who’s my Land Cousin?

Bonus Question: What's my Animal Group?
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Ocean Animal:

JELLYFISH

| have a jelly-like body and tentacles with stinging cells.

Here in the ocean, my relatives include coral and sea anemones.

Who’s my Land Cousin?

Bonus Question: What’s my Animal Group?
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Ocean Animal:

STARFISH

My star-shaped body has five arms and spiny skin. My skeleton is on
the inside. | love water but dry out in the air!

Who’s my Land Cousin?

Bonus Question: What’s my Animal Group?
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Ocean Animal:

OCTOPUS

| have a soft body and eight arms.

| move quickly by shooting out a jet of water!

Who’s my Land Cousin?

Bonus Question: What’s my Animal Group?
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Land Animal:

EARTHWORM

My squirmy body is divided into segments. | have small bristles, too!

| am active at night and like to live in moist soil.

Who’s my Ocean Cousin?

Bonus Question: What’s my Animal Group?
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Land Animal:

SPIDER

| have an exoskeleton and eight jointed legs.

| am an expert in spinning silk.

Who’s my Ocean Cousin?

Bonus Question: What’s my Animal Group?
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Land Animal:

HUMAN

N

| have a backbone and breathe air through my lungs.

| am warm-blooded and can warm myself up.

Who's my Ocean Cousin?

Bonus Question: What’s my Animal Group?
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Land Animal:

SNAIL

| have a hard shell that protects my soft body.

I move slowly by gliding along on my muscular foot.

Who’s my Ocean Cousin?

Bonus Question: What’s my Animal Group?
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Land Animal:

None

Can you imagine a five-armed sea animal coming onto land?

Draw a picture here!
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Land Animal:

None

Can you imagine a land animal with a jelly-like body and tentacles?

Draw a picture here!

LESSON 3: OCEAN-LAND COUSINS
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