
HOW DID 
LIFE 

BEGIN? 
(IT IS ALL 

THEORETICAL.) 

Prepared for 
Clermont County Jail 

Pupil/Inmates 
David B. Fankhauser, 

PhD 
24 September 2019 

Current theory says that organic molecules, created by geologic 
activity, self assembled in the ocean into self-replicating entities. 



First explanation: God did it. 

 What is the nature of life, how did it originate?   

 Religions explain that creation was by a divine hand. 

Michelangelo's masterpiece on the ceiling of the Sistine Chapel. 



Greeks proposed that there could be 
rational explanations to natural phenomena. 

 



The Vitalist versus Mechanist Controversy 

 Do the laws governing living vs non-living differ? 

 Organic* (living) versus inorganic  molecules (inanimate) 

 During the scientific revolution, distinction was made between organic 
(vital) and inorganic (mineral). 

MATTER NATURAL 
LAWS 

ORIGINS RESPONSE 
TO HEAT 

SPONTANEOUS 
GENERATION? 

VITALISTS organic 
qualitatively 
different 
from 
inorganic 

involves 

“anima”, 
different laws 
apply. 
Necessary for 
life. 

Organic cannot be 
made from 
inorganic 

inorganic 
melts 
organic cooks 

No. 

MECHANISTS All matter is 
the same in 
composition 

Natural laws 
apply equally 
to all matter 

Organic and 
inorganic are 
interconverterable 

Yes. 

(* An “organic” molecule is defined as a carbon-containing molecule.) 



Early theory on origin of life 

 Mechanists thought life could 
arise spontaneously: 

 Jean Baptiste van Helmont’s 
(1577-1644) “experiment” 



Francesco Redi (1668) 
Maggots by spontaneous generation? 
Not if flies screened out. 

 



Redi’s Experiment 
NOTE: First true experiment: 
Control versus Experimental 

 

1)   Meat, open to air, forms maggots. 
2) If the jar is corked, no maggots formed. Critics said “anima” was excluded, 

therefore no spontaneous generation of maggots. 
3) But… if the jar is covered by gauze, presumably allowing “anima” to enter, 

still no maggots (except on the surface of the gauze…) 
. 



Needham thought he demonstrated 
spontaneous generation 
 Boiled chicken broth to sanitize. 

 Poured the sanitized broth into “clean flasks”, sealed. 

 Liquid turned turbid in several days. (Cloudy = spoilage, therefore spontaneous generation. 

 Claimed turbidity was due to spontaneous generation. 



Spallanzani 1765  
Boiled meat broth inside flask, sealed, stayed sterile 

 

Critical “take home lesson”:  If the broth is sterilized in a sealed container, it 
will remain sterile until the container is opened. 
I.e., spontaneous generation does not occur. 



Lamarck, 1815  
 

 Lamarck had proposed 
that gelatinous matter,  
by heat and electricity, 
could receive the “vital 
orgasme,” a sort of 
agitation of molecules, 
bringing them to life. 

 Such an organism 
would strive to 
improve itself… 

 He called it 
“Progression of the 
Species… 



Pasteur  1861  Swan necked flasks 

 

Pasteur postulated that air-
borne bacteria were 
responsible for the spoilage 
which had been explained as 
spontaneous generation. 



Swan-necked flask allowed entry 
of hypothetical “anima” 

 



When exposed to air, 
Pasteur’s broth spoiled. 

 



Three critical experiments 
testing spontaneous generation 

 



Wohler 1828 
synthesized urea, an organic molecule 
from an inorganic salt. 

 Ammonium cyanate (NH3OCN), an 
inorganic compound, was used to 
synthesize urea, an organic molecule. 

 Thus, the laws of chemistry and 
physics apply equally to biology, In 
contradiction to vitalism theory. 

(Urea is the 
nitrogenous waste 
product we make 
after we metabolize 
protein.) 



EXPERIMENTS ON ORIGINS OF LIFE 

 

Redi  1668 Maggots do not form if flies screened out. 

Needham 1745 
Boiled meat broth, placed in “clean” flasks, yet they 
spoiled. 

Spallanzani 1765 Meat broth boiled inside a sealed flask, stayed sterile 

Lamarck  1815 
Suggested that gelatinous masses, in presence of  
heat and electricity, cause orgasme, came to life.  

Pasteur 1861 
Swan necked flasks, even though open to air (and 
“anima”), trapped bacteria-laden dust, prevented 
contamination 

Wohler 1828 
Synthesized urea, an organic molecule, fr ammonium 
cyanate (NH3OCN) 

Miller 1953 
Complex organic molecules can be synthesized in 
conditions found on the primitive earth. 



What do Scientists Think  
in the 21st Century? 

 Larmarck, Oparin, Miller  

 All suggested that natural processes could, in very unusual 
circumstances, trigger creation of organism. 

 

 Primordial Soup 

 Oparin and Haldane (1920s) proposed natural production of 
precursor molecules: 

 1. Reducing environment (O2 free atmosphere), resulting in 
preservation of any formed organic molecules. 

 2. Electrical storms converted atmospheric methane, ammonia, 
nitrogen, CO2 into complex organic molecules 

 

 Stanley Miller tried in 1953: 

 water, methane, ammonia, hydrogen, electric spark, water cycle. 



Oparin: “Primordial Soup” 

 Oparin and Haldane 
(1920s) proposed 
natural production of 
precursor molecules: 

 1. Reducing 
environment  (O2 free 
atmosphere), resulting 
in preservation of 
organic molecules. 

 2. Electrical storms 
can convert 
atmospheric methane, 
ammonia, nitrogen, 
CO2 into complex 
organic molecules. 



Stanley Miller (1953) 

 Demonstrated 
primitive Earth 
conditions could 
create complex 
organic molecules 

 

 Reducing 
atmosphere 

 Water cycle 

 Electrical and 
volcanic activity 

 

 At least five amino 
acids were 
formed. 



 



Major stages of evolution of life on Earth. 

 

 

 

 

 
When “Name” What? 

4.5 billion yrs Earth formed Masisive accumulation of rocky pieces orbiting 
the sun 

3.8 billion yrs Chemotrophic Organic molecules, synthesized in ukniverse 
(amino acids, RNA, DNA) “self assemble” 
In aqueous envioronment. 

2.7 billi0n yrs Oxygen synthesis chemicals ran low, photosynthesis used to 
capture energy 

2.1 billion first eukaryotes endosymbionts developed 

1.5 billion multicellular 
eukaryotes 



Accumulation 
of evolving 
life forms 
in our 
geology. 
 
Note 
agreement 
with local 
strata of 
fossils 

 


