
SESSION AT A GLANCE:  
(544 MILLION YEARS AGO TO 410 MILLION YEARS AGO) 
1. Setting the Stage (10 minutes) -- Greetings, 
outline of class activities, introduction to time 
travel period. 
2.  Exploration (10 minutes) ς Student exploration 
of learning stations. 
3.  Most Representative Organism Skit (15 
minutes) ς Students divide into five groups, each to 
perform one of the five skits.   
4.  Time Travel Gathering (5 minutes) ς Vote on 
the most representative organism for this time 
period.  Discuss student observations of stations.  
5.  Growing the Tree of Life (10 minutes) ςLighting 
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. 

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 
call this ǇŜǊƛƻŘ ǘƘŜ ά/ŀƳōǊƛŀƴ 9ȄǇƭƻǎƛƻƴΦέ  
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.   

  



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 ŦǊƻƳ ǇǊŜǾƛƻǳǎ ǿŜŜƪΩǎ ǎŜǎǎƛƻƴǎϝϝ 
* Taped Aquarium Background ς 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.  Triop eggs can be purchased and hatched into adult shrimps in a week.  Plan ahead.  
Eventhough scientists think Triops evolved 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  
ϝϝǊŜƳƻǾŜ ŀƴȅ ƳŀǘŜǊƛŀƭǎ ŦǊƻƳ ǇǊŜǾƛƻǳǎ ǿŜŜƪΩǎ ǎŜǎǎƛƻƴǎ 
* Taped Terrarium BackgroundτTime Period #2 
* Organism Key taped on table  
* Soilτenough 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  

  



MATERIALS AND DIRECTIONS 
MOST REPRESENTATIVE ORGANISM SKIT, AND TREE OF LIFE CARDS 

 

Skit Preparation:   
 
/ƻǇȅ ŀƴŘ Ŏǳǘ ǳǇ ǘƘƛǎ ǎŜǎǎƛƻƴΩǎ Most Representative Organism Script ǎƻ ŜŀŎƘ ŎƘŀǊŀŎǘŜǊΩǎ ǇŀǊǘ ƛǎ ƻƴ ŀ 
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:  
 
/ƻǇȅ ŀƴŘ Ŏǳǘ ǘƘƛǎ ǎŜǎǎƛƻƴΩǎ Tree of Life Organism Cards to be placed on class Tree of Life at the end of 
the session.  Pre-ŘǊŀǿ ǘƘŜ άōǊŀƴŎƘŜǎέ ŀƴŘ ǿǊƛǘŜ ƛƴ ǘƘŜ ƴŀƳŜǎ ƻŦ ǘƘŜ ƻǊƎŀƴƛǎƳǎ ōŜŦƻǊŜ ŎƭŀǎǎΦ  όwŜŦŜǊ ǘƻ 
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 
 
²ŜƭŎƻƳŜ ǎǘǳŘŜƴǘǎ ǘƻ ŀƴƻǘƘŜǊ Řŀȅ ƻŦ ǘƛƳŜ ǘǊŀǾŜƭΦ  ¢Ŝƭƭ ǘƘŜƳ ǘƘŀǘ ǘƘŜ ǘƛƳŜ ǇŜǊƛƻŘ ǘƘŜȅΩƭƭ ōŜ ǘǊŀǾŜƭƭƛng to 
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 fragments around the 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 huge, warm, shallow seas that provide 
excellent conditions for early sea life to flourish.  But boy oh boy!  Is it ever wet!  And warmer.  Not much 
land in the Northern Hemisphere just endless warm, shallow seas.  You had best travel by boat to see 
some interestƛƴƎ ǎŜŀ ŎǊŜŀǘǳǊŜǎΦ    LŦ ȅƻǳΩǊŜ ǘǊŀǾŜƭƭƛƴƎ ǘƻ !ŦǊƛŎŀΣ ȅƻǳ ƘŀŘ ōŜǘǘŜǊ ŘǊŜǎǎ ǿŀǊƳƭȅ ōŜŎŀǳǎŜ ƛǘ ƛǎ 
far south of the equator.   
 



Wow! The first plant-like organisms and animals have just colonized the land.  And they are dying too 
and leaving their decayed bodies to create the first true soil.  And now we have the first ǘǊǳƭȅ άƳǳŘ 
ǎŜŀǎƻƴέ ǎƛƴŎŜ ǎƻƛƭ Ƙŀǎ Ƨǳǎǘ ŀǇǇŜŀǊŜŘ ƻƴ ƭŀƴŘΦ  ²ŀǘŎƘ ƻǳǘΗ  ¢ƘŜ Ǝƛŀƴǘ ŀǊǘƘǊƻǇƻŘǎ ŀǊŜ ƻƴ ǘƘŜ ƳŀǊŎƘ ƻƴ 
land.  Those trilobites, millipedes and scorpions are huge! They have armoured skin and are a bit more 
complex than the last time period. 
 
Little do all these new creatures know but they are going to be called the Cambrian Explosion... But I 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.   
 

MOST 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 ς by secret ballet ςon 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 ς 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.    
 

άDROWINGέ 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 own purpose and destiny. 
Protect the tree on which we bloom and the water, soil and atmosphere without 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 
Ŧƛƭƭ ƛƴ άǘƘŜƛǊέ ƭƛǾƛƴƎ ƻǊƎŀƴƛǎƳǎ ƛƴ ǘƘŜ ǇǊŜ-drawn sections of the Tree.  Pass around the basket with of 
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 ς 410 Million Years Ago (handouts) 
 
---------------------------------------------------------------------------------------------- 
Skit 1: Sea Squirt:  IŜȅ Ƙƻǿ ȅŀ ŘƻƛƴƎΚ LΩƳ ŀ ǎŜŀ ǎǉǳƛǊǘΦ  ¸ƻǳ ƪƴƻǿ ǿƘŀǘ ǳǎ ǎŜŀǎ ǎǉǳƛǊǘǎ ŘƛŘ ŀƴŘ ǎǘƛƭƭ ŘƻΚ  
²Ŝ ǎǳŎƪ ǿŀǘŜǊ ƛƴ ŀƴŘ ǎǉǳƛǊǘ ƛǘ ƻǳǘΦ  ¢ƘŀǘΩǎ ŀōƻǳǘ ƛǘτbut we like it! You young whippersnappers need 
video games and other stuff, but not us! We suck water in and squirt it out.  Why are we important?  
²ŜΩǊŜ ǘƘŜ ŦƛǊǎǘ ŀƴƛƳŀƭ ǿƛǘƘ ǘƘŜ ōŜƎƛƴƴƛƴƎǎ ƻŦ ŀ ōŀŎƪōƻƴŜΦ  !ƭƭ ƻǘƘŜǊ ŀƴƛƳŀƭǎ ǿƛǘƘ ōŀŎƪōƻƴŜǎτfish, 
amphibians, reptiles, birds and mammalsτshould all be grateful.  Your not, but you should be!  Think of 
ǿƘŜǊŜ ȅƻǳΩŘ ōŜ ǿƛǘƘƻǳǘ ŀ ōŀŎƪōƻƴŜΦ  hŦ ŎƻǳǊǎŜΣ ƛǘΩǎ ƻƴƭȅ ƛƴ ƻǳǊ ȅƻǳƴƎ ƭŀǊǾŀƭ ǎǘŀƎŜ ǘƘŀǘ ǿŜ ƘŀǾŜ ǘƘƛǎΣ ŀƴŘ 
not as adults.  You know what we do as adults?  We suck water in and squirt it out---and we like it!  This 
ǎƘƻǳƭŘ ōŜ ŎŀƭƭŜŘ ǘƘŜ ά!ƎŜ ƻŦ {Ŝŀ {ǉǳƛǊǘǎέΗ   
 
**Think of what sea squirt ǿƻǳƭŘ ǎƻǳƴŘ ƭƛƪŜ ƛŦ ƛǘ ŎƻǳƭŘ ǘŀƭƪΧ ŘŜŜǇ ǾƻƛŎŜΚ  !Ŏǘ ǳǇ how you might squirt ς 
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 you on land or in water?  Think of a role for 
ŀƭƭ ƳŜƳōŜǊǎ ƛƴ ȅƻǳǊ ƎǊƻǳǇΧΦŎƭǳǎǘŜǊŜŘ together or separated?  
---------------------------------------------------------------------------------------------- 
 
Skit 2: Trilobite:  ²ŜΩǊŜ ǘǊƛƭƻōƛǘŜǎΣ ŀƴŘ ǿŜ ǊǳƭŜŘΗ  {Ŝŀ squirts may be the first animals with the beginnings 
ƻŦ ŀ ōŀŎƪōƻƴŜΣ ōǳǘ ǘƘŀǘΩǎ ŀƭƭ ǘƘŜȅ ŀǊŜΦ  {ǳǊŜΣ ŀƴƛƳŀƭǎ ǿƛǘƘ ōŀŎƪōƻƴŜǎ ǘƘŀǘ ǿŜǊŜ ƳƻǊŜ ŀŘǾŀƴŎŜŘ ǘƘŀƴ ǘƘŜ 
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.  If you look at foǎǎƛƭǎ ŦǊƻƳ ǘƘƛǎ ǘƛƳŜ ǇŜǊƛƻŘΣ ƛǘΩǎ ǘǊƛƭƻōƛǘŜǎ ǘƘŀǘ ȅƻǳΩǊŜ Ƴƻǎǘƭȅ ƎƻƛƴƎ ǘƻ 
find.  Eventually we all died off, but during this time period, we ruled the waters.  So you need to call this 
ǘƘŜ ά!ƎŜ ƻŦ ¢ǊƛƭƻōƛǘŜǎέΗ  
 
**Think of what a triolobite would sound like ƛŦ ƛǘ ŎƻǳƭŘ ǘŀƭƪΧ ŘŜŜǇ ǾƻƛŎŜΧƻǘƘŜǊ ƴƻƛǎŜǎ?  Act up crawling 
and swimming.  Continue this motion throughout your talk.  Were you on land or in water?  Think of a 
ǊƻƭŜ ŦƻǊ ŀƭƭ ƳŜƳōŜǊǎ ƛƴ ȅƻǳǊ ƎǊƻǳǇΧΦŎƭǳǎǘŜǊŜŘ together or separated?  
 
---------------------------------------------------------------------------------------------- 



  
Skit 3: Sea Scorpion:  Yeah, there may have been a lot of triolobites.  But I was the terror of the deep, 
and I ate triolobites for breakfast.  Lunch and dinner too, and maybe a midnight snack.  I was a seven-
foot-ƭƻƴƎ ƛƴǾŜǊǘŜōǊŀǘŜ ǎŜŀ ƳƻƴǎǘŜǊΣ ŀƴŘ ȅƻǳ ǿƻǳƭŘƴΩǘ ǿŀƴǘ ǘƻ ƳŜŜǘ ƳŜ ǳƴŘŜǊǿŀǘŜǊΦ  ¸ŜŀƘΣ ǘƘŀǘΩǎ ǊƛƎƘǘΣ 
seven feet long?   
 
¸ƻǳΩǊŜ ƭǳŎƪȅ ǿŜΩǊŜ ŜȄǘƛƴŎǘ ƴƻǿΣ ōǳǘ ƛƴ ƻǳǊ Řŀȅ ǿŜ ǿŜǊŜ ŀǿŜǎƻƳŜΦ  ¸ƻǳ ǿƻǳƭŘƴΩǘ ŘŀǊŜ Ŏŀƭƭ ǘƘƛǎ ŀƴȅǘƘƛƴƎ 
but ǘƘŜ ά!ƎŜ ƻŦ {Ŝŀ {ŎƻǊǇƛƻƴǎΣέ ǿƻǳƭŘ ȅƻǳΚΚΚ 
 
**Think of what a sea scorpion would sound lƛƪŜ ƛŦ ƛǘ ŎƻǳƭŘ ǘŀƭƪΧ ŘŜŜǇ ǾƻƛŎŜΧƻǘƘŜǊ ƴƻƛǎŜǎΧǎǘƛƴƎƛƴƎ 
sounds?  Act up how hungry you are for the triolobites among you.  You were quite large ς crocodile 
sized.  Could all members of your group form one huge scorpion?   
 
---------------------------------------------------------------------------------------------- 
  
Skit 4: Liverwort:  You both went extinct, but Iτthe liverwort ς ŀƳ ǎǘƛƭƭ ŀǊƻǳƴŘΦ  {ƻ Ƴȅ ƴŀƳŜ ƛǎƴΩǘ 
ŜȄŀŎǘƭȅ ōŜŀǳǘƛŦǳƭΣ ōǳǘ L ǿŀǎ ǘƘŜ ŦƛǊǎǘ ƭŀƴŘ ǇƭŀƴǘΦ  ²ƛǘƘƻǳǘ ƭŀƴŘ ǇƭŀƴǘǎΣ ǘƘŜǊŜ ǿƻǳƭŘƴΩǘ ōŜ ŀƴȅ ƭŀƴŘ ŀƴƛƳŀƭǎΗ  
Lǘ ǿŀǎƴΩǘ Ŝŀǎȅ ŜƛǘƘŜǊΦ   Lƴ ǘƘŜ ǿŀǘŜǊ ǿŜ ƘŀŘ ǿater to hold us up, keep us moist, and spread our spores 
around to reproduce.  ON land we had to use whatever water we could get, and evolve a stalk to hold us 
ǳǇΦ  ά²ƻǊǘέ ŘƻŜǎƴΩǘ ƳŜŀƴ άǇƭŀƴǘέ ŦƻǊ ƴƻǘƘƛƴƎ.  This period should be named in our honor ς ά¢ƘŜ !ge of 
[ƛǾŜǊǿƻǊǘǎέΗ 
 
**Think of what a stationary non-woody liverwort would sound and act like?  5ƻƴΩǘ ŦƻǊƎŜǘ ȅƻǳ ƘŀǾŜ 
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 their reproductive 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 reproduced needing water, 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? 
It doesƴΩǘ ǿƻǊƪ ƛƴ ŘǊȅ ŀǊŜŀǎΣ ǎƻ ǘƘŜ ŦƛǊǎǘ ƭŀƴŘ Ǉƭŀƴǘǎ ƎǊŜǿ ƻƴƭȅ ƛƴ Ƴƻƛǎǘ ǊŜƎƛƻƴǎΦ  ¢ƘŜ ŘǊȅ ŀǊŜŀǎ ǿŜǊŜ ǎǘƛƭƭ 
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 soft.  No life-form 
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.    

 
 
 

 


