LESSON 5: BACK TO THE BLUE

What about that first question about the
hippo, the dolphin, and the shark?
Which two are the closest relatives?

Lesson 5 provides the answer and explains the nature
of inheritance and common ancestry

Lesson Plan

Quick Dip Video
Classroom Activity: How to Climb a Family Tree
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Lesson 5: BACK TO THE BLUE

Lesson Plan

COMMON ANCESTRY, an important concept in evolutionary biology, is often misunderstood.
Students may have heard that humans “descend from monkeys.” In fact, humans share long-
ago common ancestors with monkeys and all other primates, but monkeys have been evolving
and changing ever since that split—just like humans! If students can understand this, they’ll
have a major leg-up in future life science studies.

Lesson 5 answers the opening question of Out of the
Blue, using hippos and dolphins to explain inheritance
and common ancestry. After a review of the book and
Quick Dip #5, the classroom activity explores
possibilities for future evolution of living animals.
Supplementary materials show how scientists organize
relationships of living things through geologic time.

Learning Objectives

v" 1 can develop a diagram showing how animals
descended from common ancestors long ago.

v" 1 can describe how whales and dolphins changed as they adapted to life in the ocean.

v" 1 can understand the geologic time scale and the importance of mass extinctions Earth history.

Time Required
This lesson can be managed in a single one-hour classroom session or divided into two.

1. Read from the book (review opening question, then focus on Permian Extinction through
end); watch Quick Dip Video #5.

2. Classroom Activity — How to Climb a Family Tree

NGSS Focus: Inheritance and Common Ancestry; Geologic Time Scale

Performance Expectation (3-5): organisms have different inherited traits.

3-LS3-1. Analyze and interpret data to provide evidence that plants and animals have traits inherited
from parents and that variation of these traits exists in a group of similar organisms

LS3.A: Inheritance of Traits. Many characteristics of organisms are inherited from their parents.
Other characteristics result from individuals’ interactions with the environment, which can range
from diet to learning. Many characteristics involve both inheritance and environment.
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Materials Needed

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

Quick Dip Video #5: BACK TO THE BLUE (video available at www.elizabethshreeve.com or
YouTube Elizabeth Shreeve Books

Markers, pencils, and print-outs of worksheets (see below or in Pages-to-Print Package )

Video & Classroom Activity

STEP 1: Read and Prepare

1.

2.

Print and trim the “COMMON ANCESTOR ANIMALS” into tags; put into a container.

Introduce the topic and tell students that they will be time-traveling—a million years into the
future! Starting with a COMMON ANCESTOR animal selected from the container of tags, they
will invent and describe two DESCENDANT ANIMALS

that represent separate branches of a family tree.

Confirm definitions of COMMON ANCESTOR (an
ancestor shared by two or more
DESCENDANTS) and FAMILY TREE (diagram
showing how animals within a family lineage
are related through time).

Open the book to the first page showing the

dolphin, shark and hippo; ask students to

remember their guesses back in Lesson 1. Next,

read through the pages near the end of the book, from the
Permian Extinction through the end.

e Were students surprised that hippos and dolphins are related?

e Ask students to think of evidence that scientists use to trace how living animals are related
to extinct animals from long ago (e.g., fossils, anatomy, embryos, and DNA). Explain that
scientists use multiple sources of evidence to confirm family relationships through time.
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STEP 2: Watch Quick Dip Video #5

Watch the Quick Dip Video #5: BACK TO THE BLUE:available with Teaching Videos at
www.elizabethshreeve.com and at YouTube Elizabeth Shreeve Books

Discuss questions at the end of the video.
Why would a land animal start living near or in the water?
How would its body change as it became adjusted to a watery home?

What kind of food would it eat?

What happens during speciation?

1
2
3
4. What is a mass extinction?
5
6 Can you name a group of animals that died out in the K-Pg Extinction, 66 million years ago?
7

What is a “common ancestor”?

For Grades 3+, be sure to check out this other video at YouTube Elizabeth Shreeve Books:

» “TALKING TO THE SCIENTISTS: Interviews with Three Experts Behind the Book.”

STEP 3: How to Climb a Family Tree

It’s time to step into the FUTURE! In this
activity, students will invent two animals of the
future. Both animals will be DESCENDANTS of a
living animal of today—the COMMON
ANCESTOR. What will those future animals look
like? Will they survive or go extinct?

Over time, both descendants will have adapted

and changed in different ways. It’s up to each student

to decide! They can select helpful traits from the COMMON ANCESTOR or add new adaptations
that will make survival more likely...or determine that some branches of the family tree will go
extinct. Ideas to reinforce:

e Evolution never stops! Life-forms are always changing and adapting through time.

e Species are constantly going extinct, but some give rise to new forms that are similar in
some ways and different in other ways.
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1. Have each student select one of the COMMON ANCESTOR tags from the container.

Optional topic: Some of these animals are currently endangered while others are part of healthy
populations. Can your students name an animal with a body shape that has not changed much
since prehistoric times (e.g., horseshoe crab)? What types of animals seem the most resilient and
likely to survive? Which are most sensitive to changes to their ecosystems and climate?

2. Provide each student with worksheet charts (below) and blank paper. Ask them to fill out information
on their COMMON ANCESTOR animal. What body parts
enable that animal to move, feed, and protect
themselves in today’s world? Where do they live? What
types of habitats do need? Note: This is a chance for
students to dig into additional research beyond the
book. If desired, teachers can add more animals that
live nearby.

3. Next, imagine that we have time-traveled a million
years into the future. The COMMON ANCESTOR has
gone extinct but left behind a number of
DESCENDANTS. Those future critters have changed in
response to different conditions and environments,
finally splitting off to form separate new species and
populations. As a result, we now have:

e Animal A (a member of Family Branch A)
e Animal B (a member of Family Branch B)

4. Onthe worksheet, students can decide on the
CONDITIONS (“selective pressures”) that shaped the
evolution of the descendant animals. What new adaptations will make Family Branch A different
than Family Branch B? Will one branch move to a place with dry, cold conditions and adapt thick
coats of hair? Will another branch evolve a new way to fly or swim? It’s up to each student to
decide!

5. Now it’s time to describe Animal A and Animal B. Use the worksheets to describe the future
descendants of the COMMON ANCESTOR. Remember a million years has passed! Through time,
these cousins have come to look and behave very differently—but they still have one or more
body parts that are similar to that long-ago great-great (a lot more “greats”) grandparent. It
might not even be visible, but it’s there.

6. The last big question for students to decide: will both Animal A and Animal B manage to adapt
and survive...or will they go extinct?
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Family Tree Diagram

STEP 4: Discuss

Students have now invented a family tree including a common ancestor (a living animal of
today’s world) and two future descendants. Through time, many members of the family may
have gone extinct but Animal A and Animal B have survived...at least so far.

e Ask students to describe their common ancestor and the adaptations and changes that
happened over time. What adaptations helped some members of the family lineages to
survive? What body features did the adaptations include? What behaviors?

e What was the common feature that the descendant animals of the future still have in
common with their shared ancestor?

e How are the two living animals different from each other and from their common ancestor?
How are they similar?
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This activity reinforces:

e Animals that look different and have different lifestyles (like a hippo and a dolphin) may
actually be descended from common ancestors.

e Common ancestry can be identified by anatomical features, such as skeletal structures.
Other evidence includes dates of fossils (based on geologic samples), embryonic
development, and DNA. This evidence enables scientists to confirm what they observe in
the body shapes (anatomy) of fossils and living creatures.

e More closely related animals usually share a more recent common ancestor.

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

Bye for now!

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

Candlewick Press, 2021

More materials at www.ElizabethShreeve.com. 51


http://www.elizabethshreeve.com/

LESSON 5: HOW TO CLIMB A FAMILY TREE
COMMON ANCESTOR ANIMALS

Print and cut into tabs for classroom activity (one animal per tab)

Alligator (an::-?t(::r)
iant Anteater
REPTILE MAMMAL
Bat Beetle
a ' (Lady Beetle/bug)
(Megabat/Fruit Bat) INSECT
MAMMAL

Crab

CRUSTACEAN

Capybara

MAMMAL

Frog

(Golden Frog)
AMPHIBIAN

Elephant

MAMMAL
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Horseshoe

Crab cHeLiceraTA

Jellyfish

CNIDARIAN

Millipede

MYRIAPOD

Mandrill

MAMMAL

Mosquito

INSECT

Octopus

MOLLUSK

Ostrich

BIRD

Salmon
FISH
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Scorpion Sea Urchin
CHELICERATA ECHINODERM

Shark Worm

(Gray nurse shark) (Bristleworm)
FISH ANNELID

Other animals to be added
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LESSON 5: HOW TO CLIMB A FAMILY TREE

Name of Common Ancestor Animal (from tag):
**Draw your COMMON ANCESTOR animal in the space below.
Label the body parts that enable them to move, feed, and protect themselves. **

Now circle the body features that will NOT change into the future. These might help them to survive! For example:
e Number of legs
e Types of bones (heavy, light, stiff or flexible)
e Type of skeleton (on outside or inside of body)
e Type or color of hair or skin
e Horns, scales, body armor, or another feature
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LESSON 5: HOW TO CLIMB A FAMILY TREE

Describe your Common Ancestor animal: Habitat (where does it live?)

FAMILY TREE DIAGRAM A MILLION YEARS GOES BY!

The COMMON ANCESTOR animal goes extinct, but its
offspring live for many generations.

Two branches of the family split apart, becoming more
and more different as they adapt to new conditions.
These changes produce two cousins:

Animal A and Animal B.

They are both DESCENDANTS of the Common Ancestor
but they are very different from each other.

How are they different?

YOU DECIDE!
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LESSON 5: HOW TO CLIMB A FAMILY TREE

Animal A (a member of Family Branch A)

Select conditions that shaped the evolution of this animal:
______ Drierclimate

____ Wetterclimate

______ Hotter climate

______ Colder climate

______Volcanoes erupting like crazy
______Changes to atmosphere

______New predators, pests, diseases
______Physical barriers like mountains or rivers
______Asteroid Strike

______Alien Invasion!

______ Other

As a result of these conditions, Animal A has changed.
What does it look like? How does it survive?

Animal A name:

**Draw your Animal A on the next page**
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Animal B (a member of Family Branch B)

Select conditions that shaped the evolution of this animal:
_____ Drierclimate

_____ Wetterclimate

______ Hotter climate

______ Colder climate

______Volcanoes erupting like crazy
______Changes to atmosphere

______New predators, pests, diseases
______Physical barriers like mountains or rivers
______Asteroid Strike

______Alien Invasion!

______ Other

As a result of these conditions, Animal B has changed.
What does it look like? How does it survive?

Animal B name:

**Draw your Animal B on the next page**




LESSON 5: HOW TO CLIMB A FAMILY TREE

**Draw your Animal A in the space below** **Draw your Animal B in the space below**
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LESSON 5: HOW TO CLIMB A FAMILY TREE

Describe ANIMAL A including new/weird body Describe ANIMAL B including new/weird body
features or adaptations features or adaptations
Habitat (where does it live?) Habitat (where does it live?)
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