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ASTRO BIOLOGY
Origin of life on Earth
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1.Early Earth

1. Earth formed about 4.5 Billion years ago.

2.  At first, the Earth was not even able to support life.

3.  Earth’s first atmosphere had 

• Water vapor  

• Nitrogen

• Carbon dioxide

• Hydrogen (small amount)

• Hydrogen sulfide

• Methane

• Ammonia

4. But no free Oxygen in the atmosphere

5. Ozone layer didn’t extinct at that time 



.

6.  Without an ozone layer, intense radiation from the sun reached the early Earth’s surface.

7.  Radiation caused water vapor molecules to split apart to hydrogen and oxygen

Radiation



8. After the Earth's surface had cooled

to a temperature below the boiling point

of water, rain began to fall and

continued to fall for centuries. As

the water drained into the great hollows

in the Earth's surface, the primeval

ocean came into existence.

9.  Water began to cycle on Earth, and 

events like rainfall and storms next 

began to change the Earth’s surface 

through weathering and erosion.



2.Theories on the origin of 

Life

• Theory of Special Creation  

• Theory of Spontaneous Generation  

• Theory of Biochemical Evolution

• Theory of Panspermia  

• Deep sea hydrothermal vent theory



• Theory of Special Creation  

➢ All the different forms of life - created by God. 

➢ It has no scientific basis.

➢ m

❑ HINDU CONCEPT :- Lord Brahma- created the 

living world in one stroke.

❑ CHRISTIAN & ISLAM BELIEF :- God created this 

universe, plants, animals and human beings in 

about six days. 

▪ 3 main postulates

❖ All different kinds of animals & plants 

were created at once. 

❖ All organisms were created in the same 

form in which they exist today. 

❖ Their bodies & organs have been 

designed to fully meet the needs ot the 

environment. 



• Theory of Spontaneous Generation  

• Living things originated spontaneously from inanimate 

objects. 

• Supporters :-

➢ Aristotle 

➢ Epicurus 

➢ Van Helmont

• They believed

❖ Insects arise from dew 

❖ Fish & frog from mud 

❖ Fly maggots from meats

• The opposers disproved this theory.
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• Opposers 

• m

➢ Francisco Redi 

➢ Spallanzani

➢ Louis Pasteur
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• Theory of Panspermia  

• Proposed by Richter in 1865 and supported by Arrhenius

• Panspermia is the hypothesis that life exists throughout 

the Universe, distributed by space dust, 

meteoroids, asteroids, comets, planetoids and also 

by spacecraft carrying unintended  

contamination by microorganisms.

• Distribution may have occurred spanning galaxies, and so may 

not be restricted to the limited scale of solar systems

• British astronomers Fred Hoyle and Chandra 

Wickramasinghe proposed

1. interstellar dust and comets contain 

organic compounds. ‘

2. comets, which are largely made of 

water-ice, carry bacterial life across 

galaxies and protect it from radiation 

damage along the way
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• Popular variations of the panspermia

•Lithopanspermia (interstellar panspermia) - impact-expelled rocks from 

a planet's surface serve as transfer vehicles for spreading biological 

material from one solar system to another.

•Ballistic panspermia (interplanetary panspermia) - impact-expelled 

rocks from a planet's surface serve as transfer vehicles for spreading 

biological material from one planet to another within the same solar 

system

•Directed panspermia - the intentional spreading of the seeds of life to 

other planets by an advanced extraterrestrial civilization, or the intentional 

spreading of the seeds of life from Earth to other planets by humans



• Theory of Biochemical Evolution

• Also known as Materialistic Theor or Physico-

chemical Theory. 

• Proposed independently by a Russian scientist, 

A.I.Oparin, in 1923 

• and an English scientist, J.B.S Haldane, in 1928.

• Life first arose from a collection of chemical 

substances by a progressive series of 

reactions.

• Early Earth's surface and atmosphere 

radically different from today's condition. 

• The primitive earth's atmosphere -Reducing 

type. 

• According to the theory



• Primeval ocean came into existence.

• Lots of minerals' and carbon based compounds 

dissolved in these ocean.

• Now oceans were Hot, rich in carbon-based 

chemicals, and minerals 

• various chemicals could react with each other to form 

lots of new compounds, some of which would be 

more complex. Ex-

➢ Simple Sugars

➢ Amino acids

➢ Nucleic acids

➢ Nitrogenous bases

• Solar radiation and lightning must have been the chief 

energy source for these chemical reactions. 

• The organic compounds gradually accumulated in 

oceans and formed a "hot primordial soup" or "hot dilute 

sou Also known as "Darwin's warm little pond"



• Oparin proposed that the proteinoids, nucleic acids,

proteins and other organic and inorganic molecules 

aggregated and precipitate in sea Forming 

organized colloid aggregates called coacervates. 

• The coacervates were able to absorb and 

assimilate organic compounds from the 

environment in a way reminiscent of metabolism . 

• They divided by budding.

• Oparin considered that the coacervates gave rise 

to primitive cells or Eobionts. 

• Sydney fox obtained proteinoid microspheres by 

heating a mixture of dry amino acids b/w 130 to 180 

C and later cooling them in water. 

• It was similar to coccoid bacteria.



• Miller- Urey experiment

• The Miller–Urey experiment was a 

chemical experiment that simulated the conditions 

thought at the time to be present on the early 

Earth and tested the chemical origin of life under 

those conditions

1st step

CO2 → CO + [O] 

CH4 + 2[O] → CH2O + H2O

CO + NH3 → HCN + H2O

CH4 + NH3 → HCN + 3H2

Chemistry of experiment

• The formaldehyde, ammonia, and HCN then react 

by Strecker synthesis to form amino acids and 

other biomolecules

2nd step

CH2O + HCN + NH3 → 

NH2-CH2-CN + H2O

NH2-CH2-CN + 2H2O → 

NH3 + NH2-CH2-COOH



• Deep sea hydrothermal vent theory

Black Smoker
Alkaline vents



• Recently some scientists put forth a hypothesis that 

life originated near a deep sea hydrothermal vent. 

• Black smoker hydrothermal vent 

➢ first discovered vents 

➢ produced extremely hot water

➢ , 3500 C - not conducive to micro-chemical 

evolution .

• Lost City hydrothermal field - Alkaline vents in mid-

Atlantic ocean. 

➢ discovered by Kelley and others in 2000. 

➢ Much cooler-

➢ temp of water 70-90 C 

➢ They are porous, honey-combed with cavities.  

➢ The cavities are at a scale of I micron the 

same size as a living cell. 

➢ The cavity walls are saturated with iron-

sulfur(Fe-S) mineral catalysts.





• Mass Extinctions 

1.Ordovician- Silurian Extinction: 444million years ago
Small marine organisms died out.

• The second worst mass extinction known to science, 
this event killed an estimated 85 percent of all species. 

• The event took its hardest toll on marine organisms 
such as corals, shelled brachiopods, eel-like creatures 
called conodonts, and the trilobites.



Late Devonian extinction –
• 383-359 million years ago
• Starting 383 million years ago
• This extinction event eliminated about 75 

percent of all species on Earth over a span of 
roughly 20 million years.



Permian-Triassic extinction –
• 252 million years ago.

• Over about 60,000 years, 96 percent of all 
marine species and about three of every 
four species on land died out. 

• The world’s forests were wiped out and 
didn’t come back in force until about 10 
million years later.



Triassic-Jurassic extinction - 201 million 
years ago

• 201 million years ago, life endured another major 
blow: the sudden loss of up to 80 percent of all land 
and marine species.

Cretaceous-Paleogene extinction -
66 million years ago

• Some 76 percent of all species on the planet, including all 
nonalien dinosaurs, went extinct. 

• One day about 66 million years ago, an asteroid roughly 7.5 miles 
across slammed into the waters off of what is now Mexico’s 
Yucatán Peninsula at 45,000 miles an hour. 

http://animals.nationalgeographic.com/animals/prehistoric/


• The massive impact—which left a crater more than 120 miles wide—flung huge 
volumes of dust, debris, and sulfur into the atmosphere, 

• bringing on severe global cooling. 
• Wildfires ignited any land within 900 miles of the impact,
• Huge tsunami rippled outward from the impact. 
• Overnight, the ecosystems that supported nonalien dinosaurs began to collapse.
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