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Early Earth and the Origin of Life




THEORIES OF EVOLUTION OF LIFE

Lamarckism- 1- Use and disuse of organs

2-Inheritance of Acquired Characters

(inheritance of
acquired traits)




Theory of Continuity of Germplasm

According to Weismann, the changes affected only the somatic
(vegetative) cells and did not affect the germ cells or the gametes. Only
the changes that affect the germ cells and the germplasm (the collection
of genes) will be mherited by successive generations.



Darwinism

» The theory of natural selection was put forth by Charles Darwin in his book 'On the Origin of Species by
Means of Natural Selection’..

* According to Darwin. nature has its own ways of selecting the best from the available species for
continuation of life.

» Individuals of a species produce more offspring than necessary to replace themselves.

» This results in competition and struggle for existence among the individuals.

+ Thus in the struggle for existence only the ones with the variations best adapted to their environment
survive,

+ In this manner nature ensures survival of the fittest.
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Ontogeny recapitulates Phylogeny

Haeckel's recapitulation theory claims that the development of advanced species passes through
stages represented by adult organisms of more primitive species.

Each successive stage in the development of an individual represents one of the adult forms that
appeared 1n 1ts evolutionary history.

Fish Salamander Tortoise Chick Hog Calf Rabbit  Human



Oldest prokaryoti fossts
Md cal evidence of I

- Origin of life

Copyright © Pearson Education, Inc.. publishing as Benjamin Cummings.

Some
major
episodes in
the history
of life.



““0‘ c‘l;o-

o\® 201C zoic
90‘00‘ Humans
Clock
Land plants ana|Ogy for
Diversification some k_ey
AR Origin of events in
o evolutionary
history
1 4
Precambrian
K &
“op, \&d
2 'Sofye?” 4
Multicellular
eukaryotes
a
Single-celled / l Prokaryotes
eukaryotes
Oxygen-generating
photosynthesis

Copynight © Pearson Education, Inc., publishing as Banjamin Cummings.




Fossilized evidence of bacteria
- Stromatolites are fossilized bacterial mats. Many fossils of prokaryotes are
found in layers that make up the prokaryotic mats.

Stromatolites of Shark Bay. Stromatolites of Salkhan Fossils
Western Australia Park. Vindhyan Supergroup
Recent Proterozoic Age



Oxygen began accumulating in the atmosphere about 2.7 billion years

ago.
a. Cyanobacteria are photosynthetic prokaryotes that are still present today
- produced oxygen.

Banded iron formations are evidence of the
age of oxygenic photosynthesis —
approximately 2 BYA in photo
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The origin of life
1. First cells may have originated by chemical evolution
iInvolving 4 steps:

a. Abiotic (Non-biological) synthesis of small organic
molecules (monomers) - C + H = organic molecule

b. Monomers joined together to form polymers (proteins,
nucleic acids)

c. Origin of self-replicating molecules (inheritance of traits)
= proteins and polynucleic acids

d. Packaging of these organic molecules into protobionts. =
Aggregates of abiotically produced molecules that maintain
an internal chemical environment and exhibit some of the
properties associated with life (i.e. metabolism, excitability).



2. Evidence that supports the four-stage hypothesis for the
origin of life

a. Oparin and Haldane in the 1920s - Abiotic synthesis of
organic molecules is testable in the laboratory

Hypothesis: Conditions on primitive earth favored chemical
reactions that synthesized organic compounds from inorganic
precursors. These conditions were different from what is now
present and include:

- Reducing environment (no oxygen, but instead H,O, CH,,
NH,, and H,) = lots of free electrons that could be used to
reduce carbon and produce organic molecules.

- Energy from lots of lightning, UV radiation (no O, to block
UV rays from the sun) and volcanic activity (heat).




b. Miller and Urey in 1933

. Tested the Oparin-Haldane hypothesis by creating
conditions in which there was an

- Atmosphere above warmed sea water that contained H,0,
H,, CH,, and NH, and

- Electrodes that simulated lightning.

- From this setup, they obtained organic compounds such as
amino acids that were collected in cooled water.
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