SESSION 21: INVASION OF LAND

WORDS FOR TEACHER REFLECTION

OVERVIEW & LEARNING OBJECTIVE

In this session student follow a similar series

of activities to those in the preview session,
but focus on a new time period: 544-410 MYA.
As this time period begins, the first plant-like
organisms and animals have colonized the
land. Their waste products and decayed
bodies are creating the first true soil. Most
significantly and dramatically, the seas are
experiencing an explosive appearance of hard-
shelled arthropods and shellfish, which will
leave a great quantity of evidence in the fossil
record. So phenomenal was this evolutionary
development that biologists and geologists
callthisLISNA 2R G KS &/ I YO N
Trilobites (ancient marine arthropods) are at
their peak, and the first animals with the
foundations of backbones (sea squirts and
early fish) are also beginning to appear in the
seas. By the end of this period, plants and
animals will have evolved to survive on land in
substantial numbers.

SESSION AT A GLANCE:

(544 MiLLION YEARS AGO TO 410 MILLION YEARS AGO)
1. Setting the Stage (10 minute$ -- Greetings,
outline of class activities, introduction to time
travel period.

2. Exploration (10 minuteg ¢ Student exploration
of learning stations.

3. Most Representative Organism Skit (15
minuteg ¢ Students divide into five groups, each to
perform one of the five skits.

4. Time Travel Gathering (5 minuteg ¢ Vote on
the most representative organism for this time

| Bdriof. DRdask Sudeht 6[2%e){/a(ﬁ(§ns of stations.

5. Growing the Tree of Life (10 minute$ ¢Lighting
of the chalice using affirmation provided, growing
the tree of life using organism cards, placing
pictures of time period on the Time Travel Wall
Chart, adding to Great Story Bead Necklace.




MATERIALS AND DIRECTIONS FOR LEARNING STATIONS

Students rotate through three learning stations, the Aquatic Station featuring aquatic arthropods, the
Terrestrial Station featuring arthropods and early land plants, and Continental Drift. You can divide
your class or allow students to rotate at will. Remind the students that they should treat all organisms
gently.

Learning Station 1: Aquatic Environment

*remove any materials F NB Y LINB@PA2dza 6SS1Qad ASAaA2YaFF

* Taped Aquarium Background ¢ Time Period #2

* Organism Key taped on the table.

* De-chlorinated water to top off the aquarium if needed.

* Freshwater snails purchased from aquarium store.

* Sea urchin shells.

* Plastic sea star, plastic mollusc or real shells such as clam or mussel shells, plastic or real aquatic
insects.

*Two of the following in their separately labelled Tupperware containers: Triops(tadpole shrimp) and
Crayfish. Triopeggs can be purchased and hatched into adult shrimps in a week. Plan ahead.
Eventhough scientists think Triopsevolved 245 million years ago, we have chosen to include them here
because they represent an excellent example of an early aquatic arthropod that lived during this period
but are now extinct.

Learning Station 2: Terrestrial Environments
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* Taped Terrarium Backgroundt Time Period #2

* Organism Key taped on table

* Soilt enough to make a 2 to 3 inch deep layer

* Plastic scorpions, plastic millipedes, plastic live land snails

* In separately labelled Tupperwere containers place the following representative organisms of early
terrestrial anthropods: centipede, millipede, spider, silverfish, land snails, pillbug. (Note: live land snails
can escape open containers posing a threat to plants and paper products)

* Copy of Early Arthropod sheet taped to table

* Two of the following in their separately labelled Tupperware containers of representative Early Land
Plants: moss, liverwort, club moss

* Copy of Early Land Plants sheet taped to table

* Copy of Moss Reproduction sheet taped to table

Learning Station 3: Continental Drift
* Globe
* Laminated depiction of position of the continents during this time period
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MATERIALS AND DIRECTIONS
MosST REPRESENTATIVE ORGANISM SKIT, AND TREE OF LIFE CARDS

Skit Preparation:

/ 2L | YR Odzi MiztRepreéehtativeDfganidmisaript@2 S| OK OKIF NI O SN2
separate sheet. Divide the class into four groups and hand out a script to each group. Copy and hand
out one background sheet for each skit group. Copy poster sheet with The Age of ??. This poster is to
be filled in after the skit and the vote.

Tree of Life:

/| 2L | yR O dzliree dfiife Argadisth Laida t8 e Plated on class Tree of Life at the end of
thesession. Pre-RNJ 6 G KS G0Nl yOKSaé¢ |yR gNARGS Ay (GK§ ylIY
the Tree of Life teacher key).

Great Story Bead Necklaces

* Beads will be available in a tray to be passed at the end of your chalice lighting ritual. There will be
beads available for students to record the time period information (one bead to write 410 MYA).
Between the two beads marked 544 MYA and 410 MYA, students will be able to choose one bead from
among four bead types: sea squirt, trilobites, sea scorpions, and liverworts.

SETTING THE STAGE
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today is the period between 544 million to 410 million years ago, or 544 MYA to 410 MYA. Point this

period out on the Class Time Line. This is a period of 134 million years. Ask the students if they are

ready to travel back in time and whether they would like a weather report before they leave. Ask one of

the students if they would like to give the weather report. Bringing in props always adds an interesting

twist.

As this period begins, there are two large continents and other fragmentsaibe globe. By the end
of this period, the land is collected into one huge continent called Gondwana. There are a few smaller
land masses lies between the tropics and the equator.

Some of the glaciers are melting. Melting ice sheets create nage), shallow seas that provide

excellent conditions for early sea life to flourish. Bayt bh boy! Is it ever wetAndwarmer. Not much

land in the Northern Hemisphere just endless warm, shallow seas. You had best travel by boat to see
someinterest y 3 a4SI ONXSI (dz2NBao® LT &2dz2QNBE GNI @St Ay:
far south of the equator.



Wow! The first plantike organisms and animals have just colonized the land. And they are dying too
and leaving their decayed bias to create the first true soil. And now we have the firsttzf & & Y dzR
aSlazyé¢ airAyoS az2Aif KIFa 2dzad FLWSIENBR 2y I yR®
land. Those trilobites, millipedes and scorpions are huge! They have armouradds&ie a bit more
complex than the last time period.

Little do all thesenew creatures know but they agwoing to be called the Cambrian ExplosioBut | am
getting ahead of myself.

EXPLORATION

Now outline the class to the students. Tell the children that activities have been set up at stations
around the room to help them understand what life and the environment were like during this time
period. Their job will be to visit each of the three stations: aquatic and terrestrial learning stations and
continental drift station.

MoOST REPRESENTATIVE ORGANISM SKIT

After sufficient time for observations at the learning stations ask the students to come together. Divide
the class into four groups. Hand each group one of the four Most Representative Organisms skits. Also
hand out Background Sheets to each of the four groups. Give the groups time to review the sheets as
well as to select a spokes person for their group. The spokes person will perform the skit.

TiME TRAVEL GATHERING

After all the skits have been performed, ask the students to gather around your classroom worship
circle. Tell them they now need to vote ¢ by secret ballet ¢on the most representative species of the
time period. Record the winner on the Most Representative Organisms sheet. On the walls around this
circle should be the Life Through Time Continuum Chart as well as the Tree of Life Wall Chart. Ask your
time travellers to share what they noticed about Earth during this time period ¢ thinking about land,
water, plants, animals, weather, atmosphere, continents. Place pictures on the Life Through Time
Continuum Chart. Place the result of your vote on the Life Through Time Continuum.

O BOWINGE THE TREE OF LIFE GATHERING

Ask students to know enter a reflective period. Hand out enough Tree of Life cards so that each student
holds one. Light your class chalice and repeat the words of affirmation printed below.

Affirming the Tree of Life

May we grow into true understanding.

A deep understanding.

Inspire us.

Awaken in us a sense of who we truly are.




We are tiny ephemeral blossoms on the Tree of Life.
Make the purposes of destiny of that tree our ggurpose and destiny.

Protect the tree on which we bloom and the water, soil and atmosplgheut which we
have no existence.

John Seed, An Invocation, Thinking Like a Mountain, 1988

After blowing out the chalice ask two or three students at a time to step up to the class Tree of Life and
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beads and handout necklaces for students to add their own beads.



Script for Most Representative Organism Election for Time Period #2:
544 Million Years Ago ¢ 410 Million Years Ago (handouts)
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video games and other stuff, but not us! We suck water in and squirt it out. Why are we important?
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amphibians, reptiles, birds and mammalst should all be grateful. Your not, but you should be! Think of
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not as adults. You know what we do as adults? We suck water in and squirt it out---and we like it! This
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**Think of whatseasquirtg 2 dzf R a2dzy R f A1 S AT A lhowyRuwaiigRt squittt { X R
turn your head to one side and suck in air, turn your head to the other side and blow it out. Continue this
motion throughout your talk What was your shape? Were yon land or in water?Think of a role for
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Skit 2: Trilobite: 2 SQNB G NA f 2 6 A (i Ssguits nhaybR thediiSt ariies witiRtke begifin®ds
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sea squirt, like fish and birds, ruled other time periods, but not this one! All sea squirts did was squirt

sea. See, ya little squirt, us trilobites, on the other hand, we were crawling and swimming everywhere.

Look at that picture up there. Tons of different kinds of trilobites all throughout the water, and even

onto the beaches. Ifyoulookatfoa aAf & FTNRY (GKAA GAYS LISNA2RI AlGQa
find. Eventually we all died off, but during this time period, we ruled the waters. So you need to call this
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**Think of whata triolobitewould soundikeA ¥ A (0 O2dzZ R G f {1 X ASEradling2 A OS)
and swimming. Continue this motion throughout your talkere you on land or in waterPhink of a
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Skit 3: Sea Scorpion: Yeah, there may have been a lot of triolobites. But I was the terror of the deep,

and | ate triolobites for breakfast. Lunch and dinner too, and maybe a midnight snack. | was a seven-
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seven feet long?
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**Think of whata sea scorpiowouldsoundA {1 S A F Ad O2dzZ R Gl f 1 X RSSL) @7
sound® Act up how hungry you are for the triolobites among you. You were quiteqargeodile
sized. Could all members of your group form one huge scorpion?

Skit 4: Liverwort: You both went extinct, but IT the liverwort¢l Y A GAf t | NRdzy R® { 2
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around to reproduce. ON land we had to use whatever water we could get, and evolve a stalk to hold us
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**Think of whata stationary noavoody liverwort wouldsoundand actlike? 52 y Qi T2 NHBSUG & 2«
roots. How can all your group members get in the act?




Background Sheets for Most Representative Organisms Skits (handouts)

Early Land Plants

How do you think early plants felt to the touch?

Where did these early land plants live?

How did they reproduce?

When wet these plants expelled theaproductive cells and let them meet up in the water with
reproductive cells from other plants.

What organism are these early land plants most related to from the early time period (Time Period
#1)?

Because of the similar way these plants reproducediingenater, these early land plants have a
similarity to algae and points to a clue that these early true plants were related to algae.

How do students think this reproductive strategy affected where the first land plants could and could
not grow?
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lifeless.

ARTHROPODS

Were these arthropods small in number?
They appeared in huge numbers and with great diversity during this period.

What was their outer skin like?
They had hard outer shells (exoskeletons), a breakthrough as all earlier animals were softfoNo life

yet had bones inside the body. As they grow, they must periodically to shed or molt exoskeletons,

What were their bodies like?

Arthropods had segmented body parts. Like the earthworm that appeared in the previous period,
arthropod bodies are divided into a linear series of similar parts. For example the insect had head
thorax, and abdomen.

Did they have appendages?
Life is becoming more complex. Arthropods had jointed appendages modified to form antennae,

mouthparts, and reproductive organs.

LI |



