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SPONTANEOUS GENERATION 
 

What is it? 

n  Spontaneous generation:  non-living objects can give 
 rise to living organisms 
 

Examples of Spontaneous Generation 

 
 

q  Every year in the spring, the Nile River flooded 
areas of Egypt along the river 

q  After the flood, two things occurred: 
n  1. The people grew that year’s crop of food.  
n  2. Large numbers of frogs appeared….weird!  

 

Where did the frogs come from? 

n  The muddy soil, of course! 

Another example: 

q  To obtain meat, a daily 
trip to the butcher shop 
was necessary 

q  There were no 
refrigerators.  As a result: 
n  Flies swarmed the 

carcasses 

Where did the flies come from? 

n  The rotting meat “gave birth” to the flies.  
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From this came a number of interesting 
recipes, such as:  
n  Recipe for bees:  

q  Kill a young bull 
q  Bury it in an upright 

position so that its horns 
protrude from the ground.  

q  Wait one month and….. 
q  A swarm of bees will fly 

out of the corpse.  
 

 
q  Place a dirty shirt or some rags in an open pot or 

barrel  
q  Add a few grains of wheat or some wheat bran  
q  Wait 21 days and… 
q  Mice will appear.  

Jan Baptista van Helmont’s recipe for mice: 

What is wrong with this picture? 

n  1. 

n  2. 

n  3. 

n  4. 

Not this picture!  
 The idea of spontaneous  
generation…. 

What process does science use now to 
produce valid results? 
n  SCIENTIFIC METHOD! 

Why is the scientific method so crucial to 
“good science”? 

n  Produces evidence (we nerdy scientists call it 
data) 

n  Supports or refutes a hypothesis 

The first true scientific experiment…. 

n  Francesco Redi tackles spontaneous 
generation 

You  
know it! 

Redi follows the “method”  

n  Observation 
q  There are flies around meat carcasses at the 

butcher shop.  
n  Question 

q  Where do the flies come from? 
n  Hypothesis 

q  If rotting meat is placed in sealed containers, flies 
will not form because only flies can make more flies.  
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Redi’s Procedure 

n  Used open-mouth jars 
n  1 jar sealed 
n  1 jar covered with gauze 
n  1 jar completely open 
n  Each contained a piece of rotting meat 
n  Wait and see if flies appear! 

Let’s indentify the pieces parts 
n  Independent variable 

q  “openness” of jars 
n  Dependent variable 

n  Presence of flies 
n  Control group  

n  Jars with no lids so the meat would be exposed to 
whatever it might be in the butcher shop. 

n  Experimental group(s) 
n  One group of jars were sealed with lids, and another 

group of jars had gauze placed over them. 
n  Controlled variables (constants) 

n  Type of meat, length jars sat out, size of jars, etc  
 

What happened? 

n  Data:  

Conclusion to Redi’s real experiment 

n  Only flies can make more 
flies! 

 

 

This experiment refutes the theory  
of spontaneous generation  
for larger organisms.  
 

TA DA! 

The saga continues 
n  The microscope is 

invented 
n  People began seeing 

new smaller life 

The life force 

n  John Needham claimed 
that there was a “life 
force” present in all 
matter  

n  He showed 
microorganisms thriving 
in “soups” that had been 
exposed to air 
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Enter the challenger: Spallanzani 

 
n  Boiled soup for one hour, then sealed the glass flasks. 

q  Soup in those flasks stayed sterile.  
n  Boiled another soup for only a few minutes, then sealed 

the flasks  
q  Microorganisms grew in that soup.  

n  Soup was boiled for an hour, but the flasks were not 
sealed with corks 
q  Microorganisms grew in that soup.  

Spallanzani’s conclusions 

n  One hour of boiling 
would sterilize the soup.  
q  Anything less than an hour 

& bacteria still grows. 

 

            Needham vs. Spallanzani 

n  Needham claimed that Spallanzani’s boiling 
“over did it” ; in effect he destroyed the “life 
force.”  

Enter Louis Pasteur 

n  THE FACTS: 
q  Broth exposed to air = 

bacteria 
q  Broth boiled for an hour 

and sealed = no bacteria 
(sterile) 

q  Broth boiled for a few 
minutes = bacteria 

I got 
 this. 

More of Pasteur’s Observations 
 
 
n  Dust collected on a cotton ball contained large numbers 

of bacteria 
n  Bacteria would settle on the walls of a long, bent, glass 

tube as air was passed through it.  

Swan Flask 

Pasteur’s questions 

n  Is there indeed a “life force” present in air 
that can cause bacteria to develop by 
spontaneous generation?  
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Pasteur’s hypothesis 

n  If bacteria can’t enter 
the flask, sterilized 
broth will remain sterile 
because there is no life 
force.  

Pasteur’s prediction 

n  If there is no life force, broth in swan neck 
bottles will  ________ because … 

 
n  Broth in flasks plugged with cotton will 

________ because … be sterile 

bacteria will settle on the long neck. 
be sterile 

the cotton is able to filter bacteria out  
of the air.  
 

Pasteur’s procedure 

 

n  Pasteur boiled broth in various shaped 
flasks. 

n  Fresh room air was drawn into the 
containers.  

n  None of the flasks were sealed — all were 
exposed to the outside air in one way or 
another. 

 

Let’s identify the parts of the procedure:  

n  Independent variable 
q  “openness” to the life force (air) 

n  Dependent variable 
q  Presence of bacteria 

n  Experimental group 
q  Swan neck flasks and flasks plugged with cotton 

n  Control group 
q  Flasks that opened straight up (not swan necks) 

n  Controlled variables (constants) 
q  Length of time exposed to air, how long boiled, exposure to 

same air, etc.  

What happened?? (Data) 

n  Broth in flasks with necks opening straight =   
n  Broth in swan-neck flasks =  
n  Broth in flasks with cotton plugs = 

bacteria 

no bacteria 
no bacteria 

Conclusion 

n  There is no such life force in air, therefore 
organisms do not arise by spontaneous 
generation in this manner. Supports 
biogenesis; life only comes from life.  
“Life is a germ, and a germ is Life. Never will the doctrine 
of spontaneous generation recover from the mortal blow 
of this simple experiment. “ 
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Good science vs. bad science 

n  Why was Pasteur a master of good science? 
q  Practiced scientific method 
q  Controlled experiment 
q  Found an answer to a narrow piece of the 

picture 

Food for thought 

n  If there is no such thing as spontaneous 
generation, how did life on Earth start? 

Did you hear everything? 

n  Spontaneous 
generation 

n  Scientists and their 
contributions 
q  Redi 
q  Hooke 
q  Aristotle 
q  Needham 
q  Spallanzani 
q  Pasteur 
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