
SESSION AT A GLANCE  
 
1. Setting the Stage (5 minutes) -- Greetings, 
outline of class activities and describing three 
theories of biogenesis. 
2. ExplorationτMeditating on Deep Sea 
Dive and Creating Images of Geothermal 
Vents (25 minutes) ς Students create class 
time line and discuss.   
3.  Time Travel Gathering (5 minutes) ς
Chalice lighting.  

SESSION 15:  WHAT IS THE ORIGIN OF LIFE?  
 

 

WORDS FOR TEACHER REFLECTION 
 

άhƴŎŜ ƭƛŦŜ ǿŀǎ ƛƴƛǘƛŀǘŜŘΣ ǘƘŜ ǳƴƛǾŜǊǎŜ ǿƻǳƭŘ ƴŜǾŜǊ ōŜ ǘƘŜ same.  Slowly but surely it has 
transformed Planet Earth.  And by offering a route to consciousness, intelligence and 
ǘŜŎƘƴƻƭƻƎȅΣ ƛǘ Ƙŀǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ǳƴƛǾŜǊǎŜΦέ 
Paul Davies, The Fifth Miracle, 1999 

 
OVERVIEW & LEARNING OBJECTIVE 

 
Some of the magnificent 
splendors of the Universe were 
highlighted in the previous units.  You 
explored the story of that first 
flaring forth of intense heat 
which produced the physical 
forces and particles of matter that 
initiated the formation of our 
universe with all its stars, 
planets, moons, and galaxies.   But 
when life took hold the story of the 
Universe was changed.  In this 
session, you will explore three 
theories about how and where life 
originated.  There are no 
answers.  Biogenesis ς how and where life began -- continues to be an enduring mystery.   The 
main objective is to provide an opportunity to delve into mystery, to pose partial answers, and 
to use imagination.  Students should be able to state some of the theories of biogenesis at the 
end of this session.   
 
Scientists have pursued many ideas about the origin of life ς or biogenesis.   Three hypotheses 
continue to receive the most examination today: that life arose out of a warm, shallow pond; 
ǘƘŀǘ ƭƛŦŜ ǿŀǎ ǇǊƻǇŜƭƭŜŘ ǘƻ 9ŀǊǘƘ ƻƴ ŀ ƳŜǘŜƻǊƛǘŜΤ ŀƴŘκƻǊ ǘƘŀǘ ƭƛŦŜ ŘŜǾŜƭƻǇŜŘ ǳƴŘŜǊ ǘƘŜ 9ŀǊǘƘΩǎ 
crust in areas that lacked oxygen and sunlight.  Books on some of these theories are listed in 
ǘƘŜ [ŜǘΩǎ wŜŀŘΗ ǎŜŎǘƛƻƴ ŀōƻǾŜΦ   
 

TEACHER BACKGROUND 
 
Here is a synopsis of the most popular theories of biogenesis which you can share with your 
students.   
 



1.  Warm, tepid pond: Early in the century many scientists felt the most likely scenario was that 
ƭƛŦŜ ōŜƎŀƴ ƛƴ ŀ ǎƘŀƭƭƻǿ Ǉƻƻƭ ƻƴ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ǎƻƳŜǿƘŜǊŜΦ  [ƛŦŜ ōŜƎŀƴ ŦǊƻƳ ǘƘŜ ǎŜƭŦ 
ŀǎǎŜƳōƭȅ ƻŦ ŎƘŜƳƛŎŀƭǎ ƛƴ ǿƘŀǘ 5ŀǊǿƛƴ ŜǾŜƴ ŎŀƭƭŜŘ άŀ ǿŀǊƳ ƭƛǘǘƭŜ ǇƻƴŘέ ǿƘŜƴ ƻȄȅƎŜƴ ŀƴŘ ƻǘƘŜǊ 
elements reached certain levels.   
 
2.  Panspermia: Carl Sagan and other scientists have posited that life developed elsewhere in 
the universe only to be deposited here by a meteorite.  The theory that life arrived on Earth 
embedded within a meteorite from another planet was energized more than 20 years ago 
when scientists discovered fossilized bacteria in a meteorite rock from Mars.  Could life have 
started on Mars first?  Could there be life forms throughout the universe?   The theory of 
Panspermia ς life deposited here from other planets in the Universe ς leads to other questions 
one of which, of course, is if life did arrive on Earth from another planet, how did life originate 
on this other planet?  Certainly, the search for life throughout the Universe could lead to 
exciting discoveries and a fuller understanding of our own Earthly story.   
 
3.  Extreme Environments:  In 1977, oceanographers working at the Woods Hole Oceanographic 
Institution first observed unique communities of organisms around hydrothermal volcanoes off 
the coast of the Galapagos Islands on the Galapagos Rift.  These organisms are unique in their 
ability to withstand the harsh environment around these volcanoes ς living in toxic plumes 
which reached temperatures of 400 degrees C while being surrounded by 2 degrees C waters.  
Additionally, these organisms can live where there is no light.  Indeed they have developed a 
means to metabolize sugars and other chemicals spewed forth by the volcanoes by a totally 
different process called chemosynthesis.  Extremely hot seawater returns to the cold ocean 
water.  Because these vents are located several thousand feet under water, there is extreme 
pressure and metals such as iron, magnesium, copper, and zinc collect from the rocks near 
molten magma beneath the oceanic crust.   These metals as well as hydrogen and hydrogen 
sulfides are released from the plumes of the hydrothermal vents.  The metals fall out 
(precipitate) from the water and form the vent chimneys.  The hydrogen sulfides combine with 
water and oxygen by chemosynthetic bacteria to form sugars (carbohydrates).  These sugars 
form the basis of the food web in the vent ecosystems.   These organisms do not rely on 
photosynthesis at all.   
 
The diversity and adaptive abilities of these communities have led some scientists to postulate 
that the first biological organisms originated over 3 billion years ago deep underground, within 
rocks geothermally heated and highly pressurized.  In fact, over 300 new species of organisms 
adapted to these vent environments have been discovered.  Today, scientists are exploring 
these places of extreme heat and pressure not only in deep-sea volcanoes but also around deep 
oil drills and the gysers of Yellowstone with the hope that the organisms can provide clues ς 
possibly through their DNA ς to the ultimate mystery of how life began.   Perhaps these 
scientists will find that these organisms are the closest living relatives to early life.   
 

MATERIALS AND DIRECTIONS FOR SUBMARINES AND SUPERWORMS 
 



*Photocopies of the deep sea vehicles 
*Canvass or thick paper 
*Acrylic Paints and Paint brushes 
*Glue 
*Seaweed ς soak in a small amount of water before class then drain.  Flat seaweed will stick to 
paper whereas the curly seaweed will need to be glued. 
 
Directions: {ǘǳŘŜƴǘǎ ŦƛǊǎǘ ŎƘƻƻǎŜ ŀ ά5ŜŜǇ {ǳōƳŜǊƎŜƴŎŜ ±ŜƘƛŎƭŜǎέ ŦǊƻƳ ǘƘŜ ǇǊƛƴǘƻǳǘǎΦ  ¢ƘŜȅ ǿƛƭƭ 
then paint their own deep sea scene.  Students need to remember the parameters of the 
ecosystem -- extremely cold water, extremely hot water rising from the vents, no light, and 
chemosynthetic bacteria producing sugars from the toxic chemicals emanating from the vents.  
Students should glue their submarine to their painting.   

 

SETTING THE STAGE FOR SUBMARINES AND SUPERWORMS
1 

 
Present the three theories about how life began on Earth as examined in the Teacher 
Background above.  Then describe how they will be exploring one of these three theories -- that 
life developed in an environment not unlike the environment surrounding hydrothermal vents ς 
through an art project.  Point out that this is not THE correct hypothesis.  The point is for them 
ǘƻ ǳǎŜ ǘƘŜƛǊ ƛƳŀƎƛƴŀǘƛƻƴ ǘƻ ŜȄǇǊŜǎǎ ǘƘŜƛǊ ǿƻƴŘŜǊ ƻǾŜǊ ƭƛŦŜΩǎ ōŜƎƛƴƴƛƴƎΦ  ¢Ƙƛǎ ǎŜǎǎƛƻƴ ǊŜǇǊŜǎŜƴǘǎ ŀ 
first step in what is hoped to be the stuŘŜƴǘΩǎ ƭƛŦŜ ƭƻƴƎ ŦŀǎŎƛƴŀǘƛƻƴ ǿƛǘƘ ǘƘƛǎ ŜƴŘǳǊƛƴƎ ƳȅǎǘŜǊȅ -- 
not to be frustrated but to be inspired to imagine and to conduct or keep abreast of research.  
You can read sections from any of the suggested books.  Discuss how some scientists think that 
the first life on earth developed in these extreme environments.  Then have the students close 
their eyes and image the organisms living in these environments as you prepare them for their 
ƧƻǳǊƴŜȅ ōȅ ǊŜŀŘƛƴƎ ǘƘŜ ǎǘƻǊȅΥ ά²Ƙŀǘ ƛǎ ƛǘ ƭƛƪŜ ǘƻ Ǝƻ Řƻǿƴ ƛƴ ŀ ŘŜŜǇ ǎŜŀ ǎǳōƳŜǊǎƛōƭŜΚέ !ǎƪ ǘƘŜ 
students to open their eyes and paint their organisms.  (See below: What Is It Like To Go Down 
In A Deep Sea Submersible?)   
  

                                                 
1 This lesson plan was adapted from InVENT a Deep Sea Invertebrate: http://oceanexplorer.noaa.gov  

http://oceanexplorer.noaa.gov/explorations/02galapagos/background/education/media/gal_gr5_6_l3.pdf


What Is It Like To Go Down In A Deep Sea Submersible?
2
 

 
Getting In 
It is time to leave!! You climb the stairs on the side of your submarine vehicle.  You are excited but slightly nervous. 
You remove your shoes and stow them in the bag with warm clothes. You climb down a narrow ladder of your 
ǎǳōƳŀǊƛƴŜ ƘŀǘŎƘΦ  5ƻƴΩǘ ǎǘŜǇ ƻƴ ǘƘŜ ƘŜŀŘ ŀƴŘ ŀǊƳǎ ƻŦ ǘƘŜ Ǉƛƭƻǘ ƻŦ your submersible. You sit down on the floor of 
the pressure sphere, which is only two meters (six feet) in diameter, then crouch to one side of the sphere so the 
ƻǘƘŜǊ ǎŎƛŜƴǘƛǎǘ Ŏŀƴ ƎŜǘ ƛƴΦ ¢ƘŜ Ǉƛƭƻǘ ǊŀŘƛƻǎ ǘƘŜ [ŀō /ƻƴǘǊƻƭ ǎŀȅƛƴƎΣ ά/ƭƻǎƛƴƎ ǘƘŜ ƘŀǘŎƘέΦ  CǊƻm this point on, you are a 
self-contained little probe set to explore the seafloor. 
 
Here We Go! 
A crane lifts your submarine off the deck of the ship. Suddenly you are over open water and the crane is grumbling. 
Slowly you descend. Ten seconds later, you splash down. Water gurgles over the view ports. You see the swimmers 
working on the outside of the submarine, checking everything before it dives. Inside, it is a little warm, but you've 
been told it will get cooler as you descend. It is noisy due to the whirring of motors and the scrubber which is a 
filter absorbing carbon dioxide and releasing oxygen for you to breathe. You have been given permission to dive. 
 
Into The Abyss 
Ten minutes later, you notice that it is getting dark outside the view port. At about 400 meters depth (1312 feet), 
so little sunlight penetrates down that the water appears pitch black. You are now entering the deep dark ocean. 
LǘΩǎ ƎŜǘǘƛƴƎ ŎƻƭŘΣ ǎƻ ȅƻǳ Ǉǳǘ ƻƴ ȅƻǳǊ ǎǿŜŀǘǎƘƛǊǘΣ ǎǿŜŀǘǇŀƴǘǎ ŀƴŘ ǿƻƻƭ ǎƻŎƪǎΦ ¢ƘŜ Ǉƛƭƻǘ ǘŜƭƭǎ ȅƻǳ ǘƻ ƭƻƻƪ ƻǳǘ the view 
port. You put your nose up to the plastic. Suddenly you see a burst of light and what appears to be a long string of 
slimy stuff slipping out of view. The middle part of the ocean contains tons of life, much of it gelatinous, and some 
of it bioluminescent. One of these animals has just spattered against your view port. All the flickering lights of the 
animals remind you that you've entered a place where many animals live but where few people have seen.  Two 
hours pass by. The pilot informs you that you are only two hundred meters from the bottom and that you should 
get ready. You pull on your ski cap, ready your pens and tape recorder, and review the dive plan with your partner 
ŀƴŘ ǘƘŜ ǇƛƭƻǘΦ ¢ƘŜ Ǉƛƭƻǘ ŀǎƪǎ ȅƻǳ ǘƻ ƪŜŜǇ ŀƴ ŜȅŜ ƻǳǘ ŦƻǊ ǘƘŜ ōƻǘǘƻƳΦ ά.ƻǘǘƻƳ ƛƴ ǎƛƎƘǘΣέ ǘƘŜ ƻǘƘŜǊ ƻōǎŜǊǾŜǊ ŎŀƭƭǎΦ ¢ƘŜ 
pilot releases two of the 208-ǇƻǳƴŘ ŘŜǎŎŜƴǘ ǿŜƛƎƘǘǎ ŀƴŘ ŀŘƧǳǎǘǎ ǘƘŜ ōǳƻȅŀƴŎȅ ǎƻ ǘƘŀǘ ǘƘŜ ǎǳōƳŀǊƛƴŜ άŦƭƻŀǘǎέ Ƨǳǎǘ 
above the seafloor. All is ready for your observations.  
 
Imagine This! 
You see giant tubeworms that are 6 feet long.  These are the fastest growing invertebrates on Earth.  You see a 
Jericho worm but these are only the size of a pencil.  You see other creatures more familiar: clams, mussels, 
shrimp, small lobsters, sea anemones, fish and octopi.  Yoǳ ŎŀƴΩǘ ǿŀƛǘ ǘƻ Ǉŀƛƴǘ ǘƘŜǎŜ ŎǊŜŀǘǳǊŜǎΦ   

 
 
 
  

                                                 
2 Adapted from: Dive and Discover, Woods Hole Oceanographic Institutes http://divediscover.whoi.edu/tools/index.html 

http://divediscover.whoi.edu/tools/index.html


Manned Submarines and Robots  
 
(See Submarines.ppt) 

  



TIME TRAVEL GATHERING 
 
 
While lighting the class chalice, use these words of wisdom from the UU hymnal, Singing the 
Living Tradition, to celebrate the end of your time together.   
 
Existence is beyond the power of the words to define: 
Terms may be used but are none of them absolute. 
In the beginning of heaven and earth there were no words,  
Words come out of the womb of matter;  
If name be needed, wonder names them both;  
from wonder into wonder existence opens. 
 
Lao-TseΣ ά.ŜȅƻƴŘ ²ƻǊŘǎέ 
²ƛǎŘƻƳ ŦǊƻƳ ǘƘŜ ²ƻǊƭŘΩǎ wŜƭƛƎƛƻƴǎ 
Singing the Living Tradition 
 
 
 


