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1= GRADE 4: MODULE 2B: UNIT 1: LESSON 2
EXPEDITIONARY Building Background Knowledge:
LEARNING Launching Research of Animal Defense Mechanisms

Long-Term Targets Addressed (Based on NYSP12 ELA CCLS)

| can paraphrase portions of a text that are read aloud to me. (SL.4.2)

I can explain what a text says using specific details from the text. (R1.4.1)

I can infer what a text says using specific details from the text. (R1.4.1)

I can interpret information presented through charts or graphs. I can explain how that information helps me understand the text around it. (R1.4.7)

Supporting Learning Targets

Ongoing Assessment

e | can explain what it means to be a researcher. * Animal Defense research journals pages 2 and 3:

« 1 can paraphrase information presented in a read-aloud on animal defense mechanisms. Listening Closely and Examining Visuals note-catchers

* Observations from participation in Animal Defense
Mechanisms: KWL chart construction

« | can infer about a text by examining its visuals.
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1.

Opening
A. Reviewing Learning Targets (5 minutes)

B. Beginning the Research Process: What Does It Mean
to Research? (15 minutes)

Work Time
A. Read-aloud and Paraphrasing Venom (15 minutes)

B. Reading for the Gist and Examining Visuals—
“Award-Winning Survival Skills” (20 minutes)

Closing and Assessment
A. KWL: Animal Defense Mechanisms (5 minutes)
Homework

A. “Award-Winning Survival Skills” Vocabulary

GRADE 4: MODULE 2B: UNIT 1. LESSON 2
Building Background Knowledge:
Launching Research of Animal Defense Mechanisms

This is the first of four lessons where students read the article Award-Winning Survival Skills. This
article allows students to build background knowledge on the topic of animal defense mechanisms while
at the same time practicing the key reading skills they will have to use independently later in this unit
and Unit 2. In this lesson, students preview the visuals, then read the full article for the gist. For
homework, students then reread the opening and circle challenging vocabulary. Then, in Lesson 3,
students use vocabulary strategies as the reread three sections of the text. Finally, in Lesson 4, students
reread these same sections to identify the main idea and supporting details.

Note that over the course of these lessons, students do not read the “Hands-on Science: Master of
Disguise” box on the last page of the article. You may invite students to read it on their own during
independent reading or another time over the course of the module.

Students use the Back-to-Back and Face-to-Face protocol in this lesson. Consider having students
practice using this protocol prior to this lesson using topics that are of personal interest to them so when
they use it with content, the protocol enhances the conversation and the focus is on the content.

As in Lesson 1, students hear a portion of the book Venom read aloud. The Listening Closely note-
catcher is introduced, and will be used and expanded upon in later lessons. This supports students in
meeting the target: “I can paraphrase portions of a text that is read aloud to me.” Since this lesson is
students’ first use of this note-catcher, its use is modeled during Opening Part A. If it’s difficult to read
the text aloud and model using the organizer at the same time, consider inviting a “guest reader” to the
class for the read-aloud of Venom; this guest reader might be the principal, another teacher, or a parent
volunteer.

During Lessons 2—4, students should work with a reading partner. Strategically partner students so they
can support one another well as they read this complex text.

Consider whether or not to have students use sticky notes to write their gist statements for each section
of the text, or if students should write in the margins or on a separate sheet of paper.

For homework, students reread the article and identify any challenging vocabulary words. These words
will be used in Lesson 3 as a way to start the discussion about determining the meaning of unknown
words when reading an informational text.

In advance: Arrange for a guest reader for the read-aloud of Venom. Practice Back-to-Back and Face-to-
Face protocol with questions/topics of personal interest to students
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1= GRADE 4: MODULE 2B: UNIT 1: LESSON 2
EXPEDITIONARY Building Background Knowledge:
LEARNING Launching Research of Animal Defense Mechanisms

« Review: Back-to-Back and Face-to-Face protocol, as well as Fist to Five in Checking for Understanding
techniques (see Appendix).

< Locate the Close Readers Do These Things anchor chart (from Module 1, Unit 1, Lesson 3) or recreate
this chart to display. See Work Time B.

e Post: Learning targets.

paraphrase, animal defense « Equity sticks
mechanisms, research, infer, visuals; .
contorts, impersonate, mimic

Performance Task anchor chart (from Lesson 1; teacher-created)

< Venom (book; for teacher read-aloud, cover and pages 16—17)

« Animal Defenses research journal (from Lesson 1)

e Listening Closely note-catcher (page 2 of Animal Defenses research journal; from Lesson 1; one per student and one to
display)

« Listening Closely note-catcher (completed, for teacher reference)

* Document camera

» Close Readers Do These Things anchor chart (from Module 1, Unit 1, Lesson 3)

e “Award-Winning Survival Skills” (article; one per student and one to display)

< Examining Visuals note-catcher (page 3 of Animal Defenses research journal; from Lesson 1; one per student and one to
display)

< Examining Visuals note-catcher (completed, for teacher reference)

» Sticky notes (optional; five per student)

< Animal Defense Mechanisms: KWL chart (page 1 of Animal Defenses research journal; from Lesson 1; one per student and
one to display)
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1= GRADE 4: MODULE 2B: UNIT 1: LESSON 2

EXPEDITIONARY Building Background Knowledge:
LEARNING Launching Research of Animal Defense Mechanisms
A. Reviewing Learning Targets (5 minutes) ¢ Discussing and clarifying the
« Use equity sticks to call on a student to read the first learning target: language of learning targets helps

* “| can explain what it means to be a researcher.” build academic vocabulary.

e Tell students that in this lesson, they will learn what it means to be a researcher or someone who deeply studies a topic.
» Use equity sticks to call on a student to read the next learning target:
* “] can paraphrase information presented in a read-aloud on animal defense mechanisms.”

» Point to the word paraphrase and explain that to understand this learning target, students need to know the meaning of this
word. Show them that it can be broken into its parts: para-, meaning to come from, and phrase, meaning a series of words.
Taken together, “to come from words” should give them a clue about the word’s meaning.

« Ask students to reread the learning target with this in mind, then turn to a partner and explain what they think it means to
paraphrase information from a read-aloud. Give students a few minutes to think and share; then use the equity sticks to call
on a few pairs to share their explanations.

« Confirm that paraphrasing information means explaining something you have read or heard in your own words. If
necessary, give an example.

* Read the last learning target:
* “I can infer about a text by examining its visuals.”

« Underline the word visuals. Tell students that understanding the word visuals is important to understanding this learning
target. Ask students to think about other words that sound like visual (such as vision or visible/invisible).

» Ask students to turn to a partner and share what they think this word means. Remind students to use their knowledge of
similar words like vision or visible/invisible and other clues from the sentence (something found in the text) to determine
the meaning of this word.

« Listen for responses like: “Visuals are something you can see, like a picture or drawing.” Confirm the meaning of this word
and that students understand the learning target.
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GRADE 4: MODULE 2B: UNIT 1: LESSON 2

Opening (continued)

B. Beginning the Research Process: What Does It Mean to Research? (15 minutes)

Display the Performance Task anchor chart and reread the performance task prompt. Remind students that they will
be working towards writing a choose-your-own-adventure narrative during this module.

Tell students to think and talk about the performance task with a partner using the Back-to-Back, Face-to-Face protocol.
Explain the protocol to students:

When you hear me say, “Back-to-back,” get back-to-back with a partner.

Listen for a question prompt, then think about your response to the question.

When you hear me say, “Face-to-face,” turn to face your partner.

Decide which partner will share first, and then take turns listening carefully while your partner is speaking.

When you hear me say, “Back-to-back,” thank your partner and silently go back-to-back again.

> 0os 0N e

If necessary, briefly have two students model.

Invite students to stand up and place themselves back-to-back with the person next to them. Ask them to think about what it
means to research. Then say, “Face-to-face!” and repeat the prompt: “What does it mean to research?”

Listen for responses like: “It means to study or collect information about a new topic.” Clarify the meaning of research if
necessary.

After students have shared, say, “Back-to-back” again to get students ready for a new question. Continue to use the protocol
for students to discuss the following questions:

* “Why is it important for writers to research?” Listen for responses like: “They need to know a lot about what they are
going to write about, so that it will be interesting.”

* “What are different ways writers might conduct, or do, research?” Listen for responses like: “They read about the topic,”
or “They look online to learn about what they are going to write about.”

Building Background Knowledge:
Launching Research of Animal Defense Mechanisms

Meeting Students’ Needs

« Examining the performance task

closely provides motivation for
student engagement in the topic,
and gives purpose to reading a text
closely.

Whole class discussions encourage
respectful and active listening, as
well as social construction of
knowledge.

Consider posting the Back-to-Back,
Face-to-Face questions for
struggling students to see, or writing
the questions down and giving these
students an opportunity to preview
the questions before this discussion.
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1 GRADE 4: MODULE 2B: UNIT 1: LESSON 2
EXPEDITIONARY Building Background Knowledge:
LEARNING Launching Research of Animal Defense Mechanisms

Opening (continued) Meeting Students’ Needs

« Gather students whole group and explain that writers often have to conduct research to learn about a topic they will write
about. Preview the sequence of the three units in this module so students are oriented.

— Under the performance task prompt, write: “Unit 1—Research: Animal Defense Mechanisms.” Explain that in this unit,
they will learn about general animal defense mechanisms, and then do a deeper study of the defense mechanisms of the
millipede. Next, write: “Unit 2—Research and Write: Build Expertise on a Selected Animal.” Tell students that in Unit 2,
they will research in expert groups on different animals, and that this animal will be the main character in their
narratives. However, before they can write their narrative, they have to research and write an informational piece about
their animal and its defense mechanism.

— Finally, write: “Unit 3—Write Narratives.” Explain that in this unit, students will read and examine a choose-your-own-
adventure story to learn about this format and then plan and write their own narratives using the animal they researched
as the main character.

— Ask students to give you a thumbs-up if they have a general understanding of why they will become researchers on the
topic of animal defense mechanisms, thumbs—sideways if they have a question, or a thumbs-down if they would like to
meet for a one-on-one explanation of the task.
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EXPEDITIONARY Building Background Knowledge:
LEARNING Launching Research of Animal Defense Mechanisms
A. Read-aloud and Paraphrasing Venom (15 minutes) ¢ Reading the complex text aloud
< If you invited a guest reader to model this lesson, introduce that person to the students, sharing that s/he will be helping slowly, fluently, and without
with the read-aloud of Venom today as you model how a listener can take notes and then paraphrase a text. interruption or explanation

promotes fluency for students by
allowing them to hear a strong
reader read with accuracy and
« Listen for responses like: “Some animals use venom to protect themselves.” Validate responses and explain to students that expression.

they will listen to another section of Venom today.

< Display the cover of Venom so all students can see. Open to pages 4 and 5 and ask:

* “What did we learn about animal defense mechanisms when we read aloud Venom yesterday?”

« Ask students to get out their Animal Defenses research journal and turn to the Listening Closely note-catcher on
page 2. Using a document camera, display a blank copy of the note-catcher. Explain to students that they will use this
note-catcher to record information heard during the read-aloud.

< Explain to students there is a guest reader for today’s read-aloud so you can model how to use the note-catcher while he or
she reads the text.

« Use equity sticks to call on a student to read the directions and headings of the table in the note-catcher. Answer any
clarifying questions students have about the directions or the headings.

< Tell students that they will listen to the text read aloud several times. The first time they hear it, they should simply listen for
the gist. The second time they hear it, they should begin to fill in the table.

 Invite the guest reader to read aloud pages 16 and 17 in Venom.
 Invite students to Think-Pair-Share. Ask:
 “What was the gist of this text?”

« Use equity sticks to call on a student to share his or her partner’s response. Listen for responses like: “It was about how bees
sting and how they sting,” or “It was about the defense mechanisms of bees.”

* Tell students that they will now hear page 17 read aloud a second time, and that you will model how to fill in the table
while listening to the text read aloud. Explain that they do not need to write anything on their note-catchers at this time.

« Invite the guest reader to reread page 16. Ask students:

* “after hearing this section of the text read again, what notes can we take, and in which box in our note-catcher would we
put them?”
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Meeting Students’ Needs

Work Time (continued)

Listen for students to name various facts about bees from this section of the text. Listen for students to explain or point out
that these are interesting facts about bees, but not related to their defense mechanisms and survival.

Model recording a fact in the box headed “Other Facts about Bees and Wasps” and give students a few minutes to record any
facts they found interesting in this section of the note-catcher.

Next, invite the guest reader to reread page 17. Ask students:
* “After hearing this section of the text read again, what did you hear that we can we record in our note-catchers?”

Listen for students to suggest items that can be recorded in the “Examples of How Bees and Wasps Protect Themselves” and
“How This Helps Bees and Wasps Survive” columns of the table. For example: “Bees produce a chemical signal” could be
recorded in the first column and “This warns other bees of danger” could be recorded in the second column.

Model taking notes for these pages of the text in the top row of the note-catcher (for pages 16—17) and ask students to record
their notes along with you.

Finally, ask students to reread their notes; then give students the following instructions for a Think-Pair-Share:
1. Reread your notes from today’s reading of Venom.
2. Think about how we could paraphrase what we heard today.
3. Share with your partner how you would explain what this section of the text is about.

Use equity sticks to call on several pairs to share how they would paraphrase the text. This allows students to hear the text
paraphrased in a variety of ways. Listen for students to say something similar to: “This section of Venom was about bees,
where they live, what they eat. It talked about how they use chemical signals and stingers with venom to protect their hives.
And it explained that some people are allergic to bee venom and how this can be dangerous.”

Point out to students that when paraphrasing, they should include the big ideas of what they listened to, but they don’t have
to include every detail. Point out that rereading their notes will help them remember the big ideas of the text.

Tell students that tomorrow they will continue reading more from this section and continue to practice paraphrasing.
Encourage students to thank the guest reader.
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1= GRADE 4: MODULE 2B: UNIT 1: LESSON 2

EXPEDITIONARY Building Background Knowledge:
LEARNING Launching Research of Animal Defense Mechanisms
Work Time (continued) Meeting Students’ Needs
B. Reading for the Gist and Examining Visuals—“Award-Winning Survival Skills” (20 minutes) e Graphic organizers and recording

forms engage students more actively
and provide the necessary
scaffolding that is especially critical
for learners with lower levels of

— Read small chunks of text slowly and think about the gist. language proficiency and/or
learning. For students needing
additional support, you may want to
provide a partially filled-in graphic

< Place students with a partner for reading and explain that the class will continue to research animal defense mechanisms by
reading an article closely for the next few lessons.

e Post and review the Close Readers Do These Things anchor chart (from Module 1, Unit 1, Lesson 3).

— Reread each passage one sentence at a time.

— Underline things that you understand or know about.

— Circle or underline words that you do not know. organizer.

— Talk with your partners about all of your good ideas. e Provide ELLs with a sentence

— State the gist or message of the paragraph in the margin. starter or frame to aid in language
production. For example: In the

— Listen to the questions. .
visual | see ...

— Go back to the text to find answers to questions.
— Talk with your partners about the answers you find.

« Tell students that the article they will read is challenging and may have unfamiliar words. Reassure them that just like when
they read the Great Law of Peace, they are not expected to understand it fully the first time. Remind them that one key to
being a strong reader of difficult text is being willing to struggle.

« Display and distribute “Award-Winning Survival Skills” to students. Build up the excitement; this text will be the first
text they read and examine closely for their research.

« Invite students to look through the article, thinking about what they notice and wonder. Have students Think-Pair-Share
these observations and questions. Use equity sticks to call on students to share with his or her peers what they noticed or

wondered about the text. If no students point out the visuals in the article, say something like: “I notice visuals on each page
of this article.”

e Ask:

* “How do visuals help you, the reader, to understand an informational text?” Listen for responses like: “Visuals help me to
picture what the author is writing about,” or “Captions and labels on visuals explain the pictures in more detail, so | can
better understand what I'm looking at.”
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1 GRADE 4: MODULE 2B: UNIT 1: LESSON 2
EXPEDITIONARY Building Background Knowledge:
LEARNING Launching Research of Animal Defense Mechanisms

Work Time (continued) Meeting Students’ Needs

» Display Examining Visuals note-catcher and invite students to open it to page 3 in their Animal Defenses research
journals. Tell students that looking at visuals before reading a text can help them think more deeply about the text. Say
something like: “Readers make inferences when looking at visuals just like when they read a text. After they examine a visual
closely, they read the text, looking for details that support their inferences.”

< Explain that they will be using this note-catcher to record information and inferences about a visual in “Award-Winning
Survival Skills.” Use equity sticks to call on a student to read the Steps 1—3 on the note-catcher and the headings of the first
and middle columns (“Details from the Visual” and “My Inferences”). Clarify that students will complete the only first two
columns prior to reading the text. Call on a student to read Steps 4 and 5 and the heading of the last column (“Details in the
Text That Support My Inferences”). Clarify that students will read the article and then complete the last column.

 Invite students to look at page 2 of “Award-Winning Survival Skills” and display for students. Remind students that first they
will look at the visual on the page and jot down notes about what they see in the visual in the “Details from the Visual”
column.

» Notice details in the visual in a manner similar to the following: “The first big thing I notice is that this visual is broken into
two parts—the top part and the bottom part. In the top part, | see a big photograph and a smaller photograph in a circle, and
a caption. | see the same format in the bottom part—a big photograph and a smaller one in a circle, and another caption.”

« Next, ask the students to look closely at the visual and read along as you read the captions aloud.

» Explain the meaning of the word contorts, to bend in a way that seems impossible. Tell students that the words impersonate
and mimic have similar meanings. Ask students to reread each caption with their partner and see if they can figure out the
meanings of these words from the words in the sentence and the visuals.

» Ask a few pairs to share and listen for students to say these words mean “copy.” Prompt students to explain what clues they
used in the captions or pictures to help them figure out the meaning of these words.

« Next, ask students to suggest notes that you can record in the first column of the note-catcher, “Details from the Visual.”
Accept only details that can be found explicitly in the visual, “two pictures with a circle in each.” If students offer up an
inference based on the visual, explain that you will record those next.

< Explain that now you would like them to infer about the visual. Remind students that in order to infer they must use both
evidence that they see and what they know. Then, ask students to discuss the following question with their partner:

* “What can you infer about the mimic octopus based on this visual?”
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Work Time (continued) Meeting Students’ Needs

Listen for students to say: “It copies other animals so it looks poisonous.” Prompt them to explain what evidence they used « Hearing a complex text read slowly,
from the visual to make this inference. Record inferences in the second column. fluently, and without interruption or
explanation promotes fluency for
students; they are hearing a strong
reader read the text aloud with
accuracy and expression, and are
simultaneously looking at and
thinking about the words on the

Next ask students to examine the remaining visuals in the text with their partners. Remind them that they should not yet fill
out the third column of their note-catchers. Give students 10 minutes to examine the remaining visuals.

Use equity sticks to call on students to share an inference. Tell students to use the sentence frame: “We infer
because the visual/caption shows/says .” Record what students share in the “My Inferences” column on the
graphic organizer.

Ask students to close their research journals. Tell them that the class will come back to the Examining Visuals note-catcher printed page. Set clear expectations
after a few days, when they have a deeper understanding of the text, to confirm what they inferred about the visuals. that students read along silently in
Distribute five sticky notes per student (optional; see Teaching Notes). Next, tell students that now you are going to read their heads as you read the text
text aloud to them and that you would like them to read along silently and listen for the gist, or what it is mostly about. aloud.

Read the text aloud and pause after each section of the text (once you reach a new heading) and ask students to turn to their
partner to discuss the following question:

).

“What was that section of the text mostly about?”

Use equity sticks to call on various pairs. As a class, agree on a gist statement for the section, and ask students to record a
gist statement in the margin of their text, or on a sticky note.

After the first read of the text is complete, ask for a final gist statement:
* “Overall, what is this text about?”

Listen for students to say something similar to: “Different animals and how they defend themselves.”
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LEARNING Launching Research of Animal Defense Mechanisms
Closing and Assessment Meeting Students’ Needs
A. KWL: Animal Defense Mechanisms (5 minutes) e Consider adding visuals or symbols
< Remind students that good researchers always reflect on and record what they’ve learned. Display your copy of the Animal to the chart to support students.

Defense Mechanisms: KWL chart and invite students to turn to their chart on page 1 of their research journals.
 Invite students to Think-Pair-Share. Ask:

* “Were any of your questions answered in the text that you read today?”

* “What new information did you learn from this article?”

 Invite students to write the answers to any questions they had in the W column under the “I Learned” column, in the
“Information” section. Include the name of the article in the “Source” column.

« Tell students to also add one new piece of information they learned from the article in the “I Learned” column.

« Post and preview the homework. If necessary, indicate which section of the text they will be rereading.

« Reread the opening section of the “Award-Winning Survival Skills” read in today’s lesson. While you read, circle words that e Asking students to identify

you do not know the meaning of. Choose one word you circled and try to figure out the meaning of it. Write down how you challenging vocabulary helps them

figured out what the word meant as well. monitor their understanding of a
complex text. When students
annotate the text by circling these
words, it can also provide a
formative assessment for the
teacher.

e For students who struggle to read
complex text independently,
consider allowing them to reread
and circle unfamiliar vocabulary
with a partner during guided and
independent reading time.
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Animal Defenses Research Journal:
Listening Closely Note-Catcher
(For Teacher Reference)

Source: Venom pages 16—17 and 19—20

Directions: Listen as Venom is read aloud. Use the table below to record your notes.

Examples of How Bees and Wasps
Protect Themselves

How This Helps Bees and Wasps
Survive

Venom pages 16—17

Completed in Lesson 2
e Bees have chemical signals called
pheromones

« Bees have barbed stingers that stick into the
victim

Completed in Lesson 2
e Helps to warn their hive of danger

e The venom from the sting is really painful to
scare away predators

Venom pages 19—20 Completed in Lesson 3

Completed in Lesson 3
e Wasps sting

* The velvet wasp runs from enemies

» Most wasps and bees have yellow and black
stripes

Completed in Lesson 3
e The sting hurts and scares attackers away

e The wasp won’t get caught and eaten or
Killed

e The colors and stripes warn other animals
that bees and wasps are venomous

Other Facts about Bees and Wasps
Completed in Lessons 2 and 3
e There are lots of different kinds of bees

« Bees live in a colony and have different jobs
* Most bees eat nectar and pollen

* There are many kinds of wasps

* Most wasps use their venom to eat other bugs
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Animal Defenses Research Journal:
Listening Closely Note-Catcher
(For Teacher Reference)

Explain what this section of Venom was about?

This section of Venom was about bees and wasps and how they sting. It explained the
different kinds of bees and wasps and how they live and what they eat. It explained that
bees use their stingers and venom to protect their hive and wasps mostly use their
venom to Kill and eat bugs, but they will sting in self-defense, too. Most bees and wasps
have yellow and black stripes and this warns that they are venomous.
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Award-Winning Survival Skills:

How Animals Elude Predators

ANINAL DEFENSES/ADAPTATIONG

TR

3
pwp |‘

a snake-gat-ioard world. To survive and reproduce, every

tn elade 3 hungry huter wha's bigger or faster than you?
¢ Animals use some positively award-worthy strat-
eqies called defeases “An animal's defenses are al
that stand between being alive and being eaten.” 8
- M says biologist Tom Tregenza at the University of .
Leeds in the UK. The newly discovered mimic actopus. for example. foals marauders
by impersonating an entire cast of less tempting prey. The flexible three-banded
armadillo rolls itself up into a ball as impenetrable as an armared truck

How did such an audacious array of animal defenses evolve in the first place? “In any large papulation

there wil be some variation," says biologist Ralph Turingan &t the Flarida Institute of Techaology. Members
of & species develop slightly different traits (physical characteristics): One armadil might possess more
flexible armor than another. f an individual is lucky enough to possess a trait that saves it from being
devoured, the animal may live long enough to repraduce and pass the treit on to its offspring. “Eventually
that trait will become dominant in future generations,” Turingan says. The theary is called natural selection
In 2 nutshell, ite forms best suited to their environment survive over the long haul

T learn more about some of nature's award-winning defenses. read on ...
by Lea Winerman
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I's @ dog-eat-dog world out there—not o mention REST SPECIAL EFFECT
el e LT [he three-banded armadillo

NCE

PRIZE FACT
& Three-banded armadillas

8, port supreme design: They
5 use hinged bands to roll

. ote 1o
II|,'||I:,-'W|'||'u1
special-
effiects
creators: If

you need o devise ingen-
bous strategies for henses to
protect themselves against
bloodthirsty attackers, take
inspiration from the thnee
banded armadilks. While all
anmadillos sport leathery
armoned shells to fend off predators
like ravenous wildcats, “three
banded armadillos are the
only ones that curl themselves
into completely enclosed
halls,” says Southwest
Missour State Unbversity biol-
ogy professor Lynn Robdins.

sCiENCE worLD B
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The three-banded armadil
lo [Tdypenies fricinctus] and
southern three-banded
armadillo [Tinypees
mardens) e in South
America. Thedr body shields
consist of bony plates and a
Lyer of ko or keratin,
fibrous proteins thai make up
tissues such a3 halr and nails;
the plates themselves are
formesd by ossified or hard-
ened skin, On thetr shells,
three hinged bands give them
the Mexibility 1o nodl them-
plves up. Since the showlder
and haunch plabés aren't
attached on the sides 1o the
armadilos’ skin, there's p'l-l;'-nr!.'
of reom inside to fit a head,
legs, and tadl. (The shells are
also good insulsors—they
trap heat w help keep the
creatune Active 10 winter.)

When threstened, armadil-
bos curl up and leave only a
uny peephode from which to
peer out at their predator. [
vechied, they snap 1otally
shut. However, some fierce
jaguars have been known o
use thedr savage teeth and
Claws 10 crack open a tasty
armadillol Even the most
darzling special eflects have
their limits.

BEST IMPERSONATOR
Ihe mimic octopus

- .' i ...
; BRIZE FACT
0 you know an undiscos- _ i i looks ke the quick-
el SupersLar—.1 nahiral '=.‘ 4 change arlist can
talent who can mimic oth- 38 _— mimiS @n et

blmsny speries
with Bulgi=g ey:
ekt and

ers on demandd? For years,

divers in murky waters off
Indonesia snapped photos of
an octopus—an elght-anmisd
imertebrate (no backbone ) —
thatl seemexd o Impersonale a
cast of maring anlmaks
through mimicry, or looking
like anothes species, When a
group of scientists god hold of
the images, they hightailed i
I0 wovEwBER B 2002
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to Indonesia last year to iden-
tify the extraordinary 60-cen-
timeter (24-inch) long copy-
cat—which they dubbed the
mimic octopus.

Many animals mimic other
creatures to turn off predators.
The harmless milk snake, for
example, resembles the poi-
sonous coral snake with its
bright red, yellow, and black
bands. “But this octopus is
the only animal we've found
so far that can mimic more
than one animal,” says biolo-
gist Tom Tregenza at the Uni-
versity of Leeds. The octopus
can ape at least three crit-
ters—the flatfish, lionfish, and
sea snake, Tregenza's team
claims. To mimic the flatfish,
the lumpy octopus speeds up,
yanks in all eight arms, alters
shape and color, and ripples
its body in a wave!

Why imitate a slew of
creatures? One clue: While
many octopuses live and hide
in reefs or rocks, the mimic
octopus slinks along seafloor
mud in plain sight. “There's
nowhere to hide,” Tregenza
says. Besides, adds team sci-
entist Roger Hanlon, “an
octopus is a soft, juicy hunk
of protein that everything
else out there wants to eat.”
Flatfish are far more popu-
lous and less likely to attract
attention.

How does this superstar
perform its tricks? It features
a flexible body that twists
into multiple forms and skin
cells called chromatophores,
which contain various col-
ored pigments. Muscles
around each chromatophore
constrict or expand the cell—
when constricted, skin color
lightens, when expanded
color darkens. The octopus
alters color patterns by con-
stricting and expanding thou-
sands of chromatophores at
the same time. Next stop,
‘Warner Brothers?
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PRIZE FACT

Is there a starring role in
a [lie Hard sequel for the
pesky opossum? Halso
@ rare natursl
ce to sriakebite

BEST ACTOR IN A DEATH SCENE

The opossum

ver watch an actor
croak—only to catch him
breathing afterward? He
should take lessons from
the opossum, America’s
only marsupial (mammal
that carries its young in a
pouch). Many predators
won't touch carrion, or dead
animals. When threatened
by wild dogs or coyotes, the
slow-running opossum
either heads for the nearest
tree to climb or else “plays
possum"—feigns death. It
falls over, lies still on its

side, eyes and mouth half
open. Drool trickles from its
mouth, its tongue lolling to
one side. Most persuasive of
all, it expels a green putrid-
smelling substance from its
anal glands. “Basically, it
makes a big stinking mess,”
says University of [daho
biology professor Steven
Austad. The opossum can
remain in this state long
encugh for any predator
to exit the scene. Now
that’s an Oscar-winning
performance.

soiENCE worRLD 11
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FACT

tes in self-defense,

dml spines that cover

¢ bady—making it look

unappetizing,

BEST ACTION HERD
The spiny pufferfish

rdinarily, the meek spiny
pufferfish (Diodon
holocanthus) drifts slowly
in its native coral-reef
habitats around the world
Its round body and small fins
make it a sluggish swimmer—
and perfect prey. But just try
to eat it, and get ready to be
BLOWN AWAY! When threat-
ened, the puffer inflates 1o
three times its normal size,
“It just swallows water until its
stomach is completely full,”
says biologist and pufferfish

12 woveEmEER B, ZoOnz

expert Ralph Turingan at the
Flarida Institute of Technology
How does the fish change
shape? Its skin and stomach
are super-siretchable. Also, it
lacks a rib cage—no bones
to impede an expanding
stomach. Dare to swallow

an uninflated puffer? “Sharks
have actually died from

a pufferfish inflating in their
esophagus,” says Turingan.
Other predators who've
witnessed Superman in action
stay clear of the Big Puffer!
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IT'S YOUR CHOICE

Choose the correct answer(s) to these questions:

1 Which process might cause animal defenses to change over time?
A kin selection B behavioral modification

C marphogenesis D natural selection

2 Which of the following would mast likely explain why the
mimic octopus impersonates saversl animals?

A The mimic octopus is a slow swimmer.

B It lives in plain sight of ather prey.

C It has small eyes, which make it & poor hunter.

D Mimicry is part of its mating process.

3 Pufferfish balong to the same family—dindantidae—as porcupine-
fish and burrtish. Which defining feature do family members share?
A |arge fins B bright coloring

C spiny skin D small teeth

ANSWERSE IN TEACHER'S EDITION
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MOST OUTRAGEDUS PERFORMANCE -

The tortoise beetle

o you cheer for revolting
onscreen characters?
The [lgrvae (immature
form) of the tortoise
beetle species
Hemisphaerota cynaea
may nab the Oscar for
nature's most disgust-
ing defense-maker. The
palm-tree-dwelling bugs,
which live in Florida and
southern Georgia, cover
themselves with an elaborate-
ly woven thatch of their own
feces, They extrude strands of
feces from an "anal turret,”
which swivels to shoot out
the strands in all directions.
The feces are dry, odorless,
and chemically inert (inac-
tive). Still, most predators
won’t go near the stuff.
"People react with "yuck, and
my guess is so do predators,”
says expert Thomas Eisner, a
Cornell University ecologist
(scientist who studies the
environment). “There’s a rule
in nature: You don’t mess
with feces, because it can
carry parasites and microbial
diseases.”

Unfortunately, no protec-
tion works 100 percent of the
time. “If yvou look hard
enough at the defense of any
animal, somebody manages to
crash through it," Eisner says.
The adult carabid beetle
chomps right through the
fecal shield to reach tempting
larvae underneath. “If an ani-
mal like the tortoise beetle is
rejected by a lot of predators,
it's an incredibly desirable
resource to a hunter, because
no one else is competing to
eat the animal,” says Eisner.
“If you can crash through its
defense, as the carabid beetle
does, you've got it made.” W

Some animals escape predators by
camouflage—concealing themselves
by blending into their immediate
physical environment. Follow this
experiment to find out how they do it.
% You Need:

1 small rock 1 large photograph of any

natural landscape (cut out one from

a magazine) ® construction paper @
leaves @ flower petals ® colored pencils or
markers @ tape ® glue # scissors

® writing paper ® pencil or pen

“ To Dao:

1 Study the natural features of the photo-
graph you selected. What Id & speci
need to camouflage itself in the
environment?

2 [@BAL You have to hide your
species (a small rock) in the photograph.
3 (RULE You can select only three of
these items to construct your species’
(rock’s) disguise: construction paper, leaves,
flower petals, colored pencils or markers,

MASTER OF DISGUISE

(For example: 1 sheet of brown construction
paper, 1 blue marker, and 1 maple leaf)

#3 Use a pair of scissors, tape, and/or
glue to dress your species’ appearance.
5 Place species on the photograph.
Observe, evaluate, and record how your
species fits in the environment: What fea-
tures allow it to either blend in or stand out
in the habitat you chose?

E= Then take your species and place it on
the photographs selected by your class-
mates. Observe, evaluate, and record how
your species fits in or stands out in
different environments.

U Coanelusians:

In what environment would your species be
maost or least fit for survival? Why?
Discuss.

U Take It Furthar:

Research and report on the area depicted
in your photograph. What types of species
live there? What kinds of defenses do they
possess?

science worLn 13

From Science World, November 8, 2002. Copyright © 2002 by Scholastic Inc. Reprinted with permission of Scholastic Inc.
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Animal Defense Mechanisms: Examining Visuals

(For Teacher Reference)
1. Look at the visual on page 2 of “Award-Winning Survival Skills: How Animals Elude Prey.”
2. In the first column of the graphic organizer below, record three details you see in the visual.

3. In the second column of the graphic organizer, record the inferences you make based on these
details.

*NOTE: Do NOT complete the right-hand column of the graphic organizer yet!

4. Read the article.
5. In the right-hand column of the graphic organizer, record details from the text that support your
inferences in the middle column.

Details from the Visual My Inferences Details in the Text That
(explicit information) (what I infer about this Support My Inferences
animal) (confirmed with explicit

information)

e Underwater * The mimic octopus tricks REMINDER TO
other animals into thinking | TEACHERS: This column

e Mimic octopus ) o S - )
it's a lionfish. Lionfish are will not be completed with

* Orangeish-red stripes poisonous, so other animals | students until Lesson 4.
» Stripes look like a lionfish probably know this and stay _ o
away from them. Since the | “Many animals mimic other

e Can bulge eye sockets and
tentacles and looks like a
blenny species

mimic octopus looks like creatures to turn off
the lionfish, other animals | Predators.” (page 3)
probably stay away from

them, too, because they “But this octopus is the only
think the octopus is a animal we’ve found that can
lionfish and will poison mimic more than one animal.”
them. (page 3)

e The mimic octopus tricks
other animals into thinking
it's a blenny species by
bulging its eye sockets.

“The octopus can ape at least
three critters—the flatfish,
lionfish, and sea snake,
Tregenza’s team claims.” (page
3)
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