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BIOCHEMICAL (OR) CHEMOSYNTHETIC ORIGIN OF LIFE

A.l oparin (1923) and Haldane (1988) started that life originated about 2.5 billion years ago from some non living organic
compounds in the oceans of primitive earth through a series of biochemical reactions. Spontaneous generation of life (abiogenesis)
occurred under the conditions prevailed in the primitive atmosphere of primitive earth. Earth’s initial atmosphere was reducing type
(i.e) rich in hydrogen and very low oxygen. High temperature, lightening and solar radiation provided energy required for chemical
reactions. First living beings arise from simple inorganic and organic compounds as a result of series of chemical reactions byg
polymerization. This process extended over a billion years. Lederberg considered three stages in the origin of life namely chemogeny,

- biogeny and cognogeny.
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CHEMOGENY (OR) CHEMICAL ORIGIN OF LIFE:

About 4 billion years ago, earth’s atmosphere had ammonia methane and water vapours. There was no free oxygen. Formation

- of various simple and complex organic molecule from these gases is called prebiotic evolution it involves following steps.

- 1. FORMATION OF SIMPLE ORGANIC COMPOUNDS:
The primitive inorganic molecules interacted and combines to form simple organic compounds like alcohols, aldehydes,g

glycerol, aminoacids, sugars and nitrogenous bases.

A) FORMATION OF HYDROCARBONS: (MICROMOLECULES)

When the temperature of earth surface cooled down to 1000°c or even lower, a variety of simple saturated and -

unsaturated hydrocarbons were formed.
)] The combination of highly reactive free radicals CH and CHj3,
i) The metal carbides reacted with steam.
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B) FORMATION OF OXY AND HYDROXY DERIVATIVES OF HYDROCARBONS:

Both unsaturated as well as saturated hydrocarbons reacted with superheated steam and formed oxy and hydroxyl

derivatives such as aldehydes, ketones and acids.

C) FORMATION OF CARBOHYDRATES:
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Small chain compounds of C3H and O were also formed from hydroxy derivatives. These first formed compounds must
have been glucose and fructose. Their condensation resulted in the formation of disaccharides and polusaccharides (sugar,

starch).
D) FORMATION OF FATTYACIDS AND GLYCEROL.:

Condensation and polymerization of the aldehydes and ketones and their oxidation resulted in the formation of fatty?
acids. Such compounds held lesser percentage of oxygen then long straight chains of carbon. In primitive oceans, glycerol and :

fatty acids combined resulting in the formation of fats.
E) FORMATION OF AMINOACIDS:

Combination of hydrocarbons, ammonia and water under the influence of freely available energy reacted to form amino

compounds namely aminoacids.
Il. FORMATION OF COMPLEX ORGANIC COMPOUNDS (OR) MACROMOLECULES:

In the hot organic soup, simple organic molecules underwent condensation, polymerization and formed more and more
complex organic molecules such as polysaccharides, fats, proteins, nitrogenous bases, nucleosides and nucleotides. Sugarg
molecules combined to form starch, cellulose and glycogen. Fats were formed by the condensation of fatty acids and glycerol.
Amino acid molecules formed long polypeptide chains. Nature could synthesize all the compounds known to exist in the

present day living beings but at a very low place.

[1l. FORMATION OF MOLECULAR AGGREGATES (OR) PREBIOTIC MOLECULES:
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Complex organic molecules are synthesized abiotically in the ocean on primitive earth. These molecules are formed of :
intermolecular attraction. These colloidal aggregates of macromolecules were called coacervates, proteinoid microspheres,

protocells, micells or liposomes. Lipoid bubbles are called coacervates and proteinoid aggregates as proteinoid microsphere.
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a) COACERVATES:

They have selective permeable membrane. So it allows concentration of particular compounds within the vesicles so
certain reactions occur. Presence of basic protein attracts nucleic acids into these droplets. So the concentration of protein and
nucleic acids increases within vesicles. Small size of vesicles allow chain reactions to occur so building up and breakdown
reactions occur. So coacervates of could carry out such functions as synthesis and hydrolysis of starch and breakdown ofé
glucose to release energy. They were able to preserve their organization and use energy and matter entering them. Theseg
coacervates were able to multiply by buding and increase in number. :



PROTEINOID MICROSPHERES :

/ Oparin called the colloidal bubbles as proteinoid microspheres or probionts. Microspheres are easily formed when water is
added to thermal proteinoids. They exhibit great uniformly in size and shape. These resemble coccoid bacteria and are stable. They

. have double layered cover, corresponding to cell membrane.

Both gram positive and gram negative microspheres have been produced microspheres exhibit non random motility. Information could
communicate within an aggregate of microsphere. In hypotonic solution, the microspheres swell up and in hypertonic solution, these
shrink. This behavior stimulates osmosis without any lipid microspheres retain enzyme like activities of proteinoids. Microspheres
tend to divide either by binary fission or by budding. It can be concluded that microsphere like aggregates could have been the fore



- runners of first living organisms. These provide excellent model for protoceps because microspheres originated from proteinoids °
- produced under conditions exixting on the primitive earth. They exhibit structural and functional attributes of contemporary cells.

IV. FORMATION OF NUCLEIC ACIDS: (THE NAKED GENES)

By the polymerization of nucleic acids lead to the forms of nucleotides. These self replicate poly nucleotides (nucleic acids) -
- got established in the primordial earth about 3.5 billion years ago. Because of errors during replication different varieties of nucleic -
- acids were formed. RNA poly nucleotides molecules developed the quality of directing synthesis of polypeptides they are now called

- as ribosomes.
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It means life originated as RNA world which consisted solely of self replicating RNA molecules. Later on, DNA developed ability to
mutate, resulting in the diversification of living cells. The nucleic acids were like naked genes. Their formation was the first step to

enter the vaguely defined frontiers between life and non life.
V. FORMATION OF NUCLEOPROTEINS (OR) PROTOBIONS:

Due to aggregation, giant molecules of nucleoproteins were formed by the union of nucleic acid and basic protein molecules.
PROTORIBOSOMES:

These nucleoproteinoid particles had fibrous or globular appearance. The globular nucleoproteinoid micro particles might have -

* been a model for early ribosomes and are named protoribosomes.
- PROTOVIRUSES:

Some giant nucleoproteinoid molecules had certain characteristics of a free living gene. These could be compared to prevent

- day viruses having nucleic acid core and protein covering. They were called protoviruses (or) probionts by oparin.
BIOGENY OR BIOLOGICAL EVOLUTION
-~ V1. FORMATION OF FIRST CELLS (EOBIONTS OR PROTOBIONTS)

The first cell probably arose from the probionts and were anaerobic prokaryotes. They gave rise to two groups of cells -

- membranes and protistiants, which acted as ancestor to present day prokaryotes and eukaryotes.

~ MONERANS:
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The cell without defined nucleus are called monerans. They evolved into prokaryotes like bacteria. These lacked the nuclearé

membrane. Therefore, their nuclear material (DNA) was not isolated from the surrounding cell cytoplasm.
* PROTISTANTS:

They are the cells with distinct nucleus and have a nuclear membrane around their genetic material. This membrane isolated

genetic material from cell cytoplasm from protistans arose eukaryotes which evolved into protozoa, metazoa and metaphyla.
* VII. EVOLUTION OF MODES OF NUTRIENTS:
- CHEMOHETEROTROPHS:

The first living organisms or cells were chemoheterotrophs. They multiplied rapidly and obtained energy by the fermentation -
- of prebiotic substances. Due to increase in number of chemoheterotrophs nutrients in sea under exhausted and lend to evolution of -

- several mode of nutrition.

a. PARASITISM:
These are animals that started living on the bodies of living organisms.
Ex: Monerane, Virus.

b. SAPROPHYTISM:

Some organisms started drawing their nourishment from the bodies of dead and decayed cells.
c. PREDATION (OR) ANIMALISM:

This was animal like way of eating in which are organism eats another in whole or in part and obtains its food in this

manner.
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d. CHEMOSYNTHESISERS (OR) CHEMOAUTOTROPHS:

Protocells with enzymes of metabolic pathways could use less complex nutrients and synthesized more complex?
molecules. The chemoautotrophs obtained energy by a relatively simple and inefficient process of fermentation. These early :
fermentation or anaerobic chemoautotrophs were similar to our present day anaerobic bacteria and yeast. They released large °

amount of CO, which was initiated for synthesizing organic compounds by trapping solar energy.
: B) ANAEROBIC PHOTOTROPHS:

Evolution of chlorophyll molecule enabled certain protocells to utilize light energy and synthesize carbohydrates. They were -

~ the photosynthetic cells. The first photosynthetic cells were anaerobic. This was the beginning of autotrophism.
Ex: Sulphur bacteria, green bacteria.
f C) ANAEROBIC PHOTOAUTOTROPHS:

It is presumed that accumulation of CO, in atmosphere and formation of chlorophyll molecules resulted in the evolution of -
- autotrophic forms. They released free oxygen in the atmosphere and also called oxygen producing photosynthesis. They appeared

~ about 3300 to 3800 million years ago.
- EFFECT OF PHOTOSYNTHESIS:

Photosynthesis lead to the regular inflow of energy, charged atmosphere from reducing to oxidizing method of utilizing carbon °

- dioxide and converting it to sugar.

- EFFECT OF OXYGEN:

/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
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With the increase in the number of photosynthesing organisms, oxygen was liberated. The oxidizing atmosphere lead to the
formation of ozone layer (ozonosphere) and present day atmosphere. Free ozone is atmosphere finally led to the evolution of aerobic

mode of respiration.
COGNOGENY
EVOLUTION OF MECHANISM OF PERCEPTION, EXPRESSION AND COMMUNICATION
VIIl. EVOLUTION OF EUKARYOTES:

The protocells were prokaryotic and archaebacteria like and the eukaryotic cells evolved from the archaic prokaryotic cells. -

- These are two views regarding their mode of origin of eukaryotic cells.
- ENDOLYMBIOTIC ORIGIN:

Anaerobic predator host cells engulfed primitive aerobic bacteria but did not digest them. The origin respiring bacteria -
- established themselves permanently inside host cells and developed mutual association. Such predator host cells become the first -
- eukaryotic cells.

/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////



- ORIGIN OF INVAGINATION:

Organelles of eukaryotic cells might have evolved by invagination of the surface membrane of primitive prokaryotic cells.
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Fossils present at the bottom of the rock are simple while the ones which are present at the top are the most recent fossils.
This succession revolves around evolution.
The fossil record of certain mammals can be studied in a series of evolution by looking into their geological time scale.
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Geological time scale

~ The vast expanse of geological time has been separated into eras, periods, and epochs. The numbers
- included below refer to the beginnings of the division in which the title appears. The numbers are in millions
~of years. The named divisions of time are for the most part based on fossil evidence and principles for
. relative dating over the past two hundred years. Only with the application of radiometric dating have
- numbers been obtained for the divisions observed from field observations.

Era Period

Quaternary

Cenozoic

Tertiary

Cretaceous (144)

Epoch

Holocene (.01)
Pleistocene (1.8)
Pliocene (5.3)
Miocene (23.8)
Oligocene (33.7)
Eocene (54.8)
Paleocene (65.0)

Plant and Animal
Development

Humans develop

"Age of mammals™

Extinction of dinosaurs and
many other species.

First flowering plants

Jurassic (206)
Mesozoic "Age of Reptiles" First birds
Triassic (248)
Dinosaurs dominant.
Paleozoic Permian (290) "Age of Extinction of trilobites and many
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http://hyperphysics.phy-astr.gsu.edu/hbase/Geophys/geotime.html#c3
http://hyperphysics.phy-astr.gsu.edu/hbase/nuclear/raddat.html#c1
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Carboniferous: Amphibians” other marine animals
Pennyslvanian (323)
First reptiles

Carboniferous:
Large Amphibians abundant.
Devonian (417) First insect fossils

o "Age of Fishes" Fishes dominant
Silurian (443)

First land plants
Ordovician (490) First fishes

"Age of

: - " Trilobites dominant
Cambrian (540) Invertibrates

First organisms with shells
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First multicelled organisms

Precambrian - comprises about 88% of geologic time . lled _
(4500) First one-celled organisms

Origin of Earth

Adapted from Lutgens and Tarbuck. They cite the Geological Society of America as the source of the data.

~ There is another kind of time division used - the "eon". The entire interval of the existence of visible life is
- called the Phanerozoic eon. The great Precambrian expanse of time is divided into the Proterozoic, Archean,
~ 'and Hadean eons in order of increasing age.

The names of the eras in the Phanerozoic eon (the eon of visible life) are the Cenozoic ("recent life"),
~ ' Mesozoic ("middle life") and Paleozoic (“ancient life"). The further subdivision of the eras into 12 "periods"

~ lis based on identifiable but less profound changes in life-forms. In the most recent era, the Cenozoic, there is
- a further subdivision of time into epochs.
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Proterozoic

Cretaceous

Mesozoic 145
Jurassic
201

252
299

Permian

2500

Archean

Pennsylvanian
323

359

419
444

485

4000

4540 541

Geologic time and the geologic column
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Quaternary Period, Cenozoic Era, Phanerozoic Eon
Quaternary |5 gmyr-o]

- In the time scale of Lutgens & Tarbuck, the Quaternary Period is further divided into the Pleistocene Epoch from 1.8 to
-10.01 Myr and the most recent Holocene Epoch from 0.01 Myr to the present.

~ |By the beginning of the Quaternary Period, most of the major plate tectonic movements which formed the North American
- continent had taken place, and the main modifications past that were those produced by glacial action and erosion
~ |processess. Human beings emerged during this Period.

Neogene Neogene Period, Cenozoic Era, Phanerozoic Eon [23

Myr - 1.8 Myr ]
~ | In the time scale of Lutgens & Tarbuck, the Neogene Period Period Epoch 18
- and the Paleogene Period below are combined and called the . - 53
* | Tertiary Period. Calling this span from roughly 66 Myr to 1.8 P"ﬂ‘:e“:‘_
. locene

Myr the Tertiary Period is fairly common in geologic literature. : 23.8
It is sometimes referred to as the "age of mammals". TEI‘tIElT'y Oligocene o

Lutgens & Tarbuck further subdivide this Neogene Period into (Neogene plus Eccene

- | the Miocene Epoch from 23.8 to 5.3 Myr and the Pliocene Paleogene) Paleocene
- Epoch from 5.3 to 1.8 Myr.

54.8
65

Paleogene Period, Cenozoic Era, Phanerozoic Eon [66
Paleogene |\ o3 wyr]

The Paleogene Period (or the early part of the Tertiary Period) represents the time period after the major extinction that
- \wiped out the dinosaurs and about half of the known species worldwide. Lutgens & Tarbuck further subdivide this time

.
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http://hyperphysics.phy-astr.gsu.edu/hbase/Geophys/platetec.html#c1
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~ |period into the Paleocene Epoch (65-54.8Myr), the Eocene Epoch (54.8-33.7Myr), and the Oligocene Epoch (33.7-23.8
- Myr).

Cretaceous Period, Mesozoic Era,
Cretaceous Phanerozoic Eon [145 Myr - 66 Myr |

- | The Cretaceous Period is perhaps most familiar because of the major extinction event which marks the Cretaceous-Tertiary
~ 'boundary. It is typically called the K-T extinction, using the first letter of the German spelling of Cretaceous, and it marked
- 'the end of the dinosaurs. There is large body of evidence associating this extinction with the large impact crater at

- |Chicxulub, Yucatan Peninsula, Mexico.

The Cretaceous, Jurassic and Triassic Periods are collectively referred to as the "age of reptiles".
- | The first flowering plants appeared near the beginning of the Cretaceous Period.
~ |Evidence suggests that a vast shallow sea invaded much of western North America, and the Atlantic and Gulf coastal

~ 'regions during the Cretaceous Period. This created great swamps and resulted in Cretaceous coal deposits in the western
- 'United States and Canada.

. Jurassic Period, Mesozoic Era, Phanerozoic Eon [201
Jurassic MyT - 145 Myr ]

- The distinctive fossil progression characteristic of this period was first found in the Jura Mountains of Russia.

* 'Dinosaurs and other reptiles were the dominant species. The Jurassic Period saw the first appearance of birds.

//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////


http://hyperphysics.phy-astr.gsu.edu/hbase/nuclear/kar.html#c3
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- It appears that a shallow sea again invaded North America at the beginning of the Jurassic Period. But next to that sea vast
- continental sediments were deposited on the Colorado plateau. This includes the Navajo Sandstone, a white quartz
~ |sandstone that appears to be windblown and reaches a thickness near 300 meters.

- ' The early Jurassic Period at about 200 Myr saw the beginning of the breakup of Pangaea and a rift developed between

* \what is now the United States and western Africa, giving birth to the Atlantic Ocean. The westward moving Atlantic plate
- began to override the Pacific plate. The continuing subduction of the Pacific plate contributed to the western mountains

- land to the igneous activity that resulted in the Rocky Mountains.

. . Triassic Period, Mesozoic Era, Phanerozoic Eon [252
Triassic Myr - 201 Myr ]

- Dinosaurs became the dominant species in the Triassic Period.

In North America there is not much marine sedimentary rock of this period. Exposed Triassic strata are mostly red
. |sandstone and mudstones which lack fossils and suggest a land environment.

. Permian Period, Paleozoic Era, Phanerozoic Eon [299
Permian Myr - 252 Myr |

© | The Permian Period is named after the Perm region of Russia, where the types of fossils characteristic of that period were
-~ [first discovered by geologist Roderick Murchison in 1841. The Permian, Pennsylvanian and Mississippian Periods are

- collectively referred to as the "age of amphibians”. By the end of the Permian Period the once dominant trilobites are

> |extinct along with many other marine animals. Lutgens & Tarbuck label this extinction "The Great Paleozoic Extinction"
- land comment that it was the greatest of at least five major extinctions over the past 600 million years.

The modeling of plate tectonics suggests that at the end of the Permian Period the continents were all together in the form
- |called pangaea, and that the separations that have created today's alignment of continents have all occurred since that time.
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http://hyperphysics.phy-astr.gsu.edu/hbase/Geophys/platetec.html#c1
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- ' There is much discussion about the causes of the dramatic biological decline of that time. One suggestion is that having
- just one vast continent may have made seasons much more severe than today.

. Pennsylvanian Period, Paleozoic Era, Phanerozoic
Pennsylvanian |co, 1203 wyr - 200 Myr ]

- ' The Pennsylvanian Period saw the emergence of the first reptiles. This period saw the development of large tropical
- 'swamps across North America, Europe and Siberia which are the source of great coal deposits. Named after the area of
- fine coal deposits in Pennsylvania.

e e e . Mississippian Period, Paleozoic Era, Phanerozoic Eon
Mississippian |35 wmyr - 323 Myr ]

Amphibians became abundant in this period, and toward the end of it there is evidence of large coal swamps.

. Devonian Period, Paleozoic Era, Phanerozoic Eon
Devonian /19 viyr - 350 myr ]

- 'The Devonian and Silurian Periods are referred to as the "age of fishes". In the Davonian Period fishes were dominant.

- |Primitive sharks developed. Toward the end of the Davonian there is evidence of insects with the first insect fossils. From
- finger-sized earlier coastal plants, land plants developed and moved away from the coasts. By the end of the Davonian,

- fossil evidence suggests forests with trees tens of meters high. The Devonian period is named after Devon in the west of

- |England.

By late Devonian, two groups of bony fishes, the lung fish and the lobe-finned fish had adapted to land environments, and
~ true air-breathing amphibians developed. The amphibians continued to diversify with abundant food and minimal

/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
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Silurian Period, Paleozoic Era, Phanerozoic Eon [444
Myr - 419 Myr |

The Silurian Period marked the emergence of the first land plants.

Ordovician Period, Paleozoic Era, Phanerozoic Eon
[485 Myr - 444 Myr |

- ' The Ordovician and Cambrian Periods are referred to as the "age of invertebrates", with trilobites abundant. In this period,
> brachiopods became more abundant that the trilobites, but all but one species of them are extinct today. In the Ordovician,
- |large cephalopods developed as predators of size up to 10 meters. They are considered to be the first large organisms. The
- later part of the Ordovician saw the appearance of the first fishes.

- Data suggest that much of North America was under shallow seas during the Ordovician Period. There are large bodies of
- evaporite rock salt and gypsum which attest to shallow seas.

Cambrian Period, Paleozoic Era, Phanerozoic Eon
[541 Myr - 485 Myr |

- ' The beginning of the Cambrian is the time of the first organisms with shells. Trilobites were dominant toward the end of
- |the Cambrian Period, with over 600 genera of these mud-burrowing scavengers.

- ' The Cambrian Period marks the time of emergence of a vast number of fossils of multicellular animals, and this
- proliferation of the evidence for complex life is often called the "Cambrian Explosion".

/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
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- 'Models of plate tectonic movement suggest a very different world at the beginning of the Cambrian, with that plate which
- became North America largely devoid of life as a barren lowland. Shallow seas encroached and then receded.

Proterozoic |Proterozoic Eon [2500 Myr - 541 Myr ]

- Near the end of the Precambrian, there is fossil evidence of diverse and complex multicelled organisms. Most of the
- ‘evidence is in the form of trace fossils, such as trails and worm holes. It is judged that most of Precambrian life forms
- |lacked shells, making the detection of fossils more difficult. Plant fossils were found somewhat earlier than animal fossils.

- ' There is no coal, oil or natural gas in Precambrian rock.

~ 'Rocks from the middle Precambrian, 1200 - 2500 Myr hold most of the Earth's iron ore, mainly as hematite (Fe;Os). This
~|can be taken as evidence that the oxygen content of the atmosphere was increasing during that period, and that it was

~ labundant enough to react with the iron dissolved in shallow lakes and seas. The process of oxidizing all that iron may have
. |delayed the buildup of atmospheric oxygen from photosynthetic life. There is an observable end to this formation of iron

- lore, so the increase in atmospheric oxygen would have been expected to accelerate at that time.

© |Fossilized evidence for life is much less dramatic in the pre-Cambrian time frame, with amounts about 88% of Earth's

- 'history. The most common Precambrian fossils are stromatolites, which become common about 2000 Myr in the past.

- Stromatolites are mounds of material deposited by algae. Bacteria and blue-green algae fossils have been found in Gunflint
. |Chert rocks at Lake Superior, dating to 1700 Myr. These are prokaryotic life. Eukaryotic life has been found at about 1000
- |Myr at Bitter Springs, Australia in the form of green algae.

Archean Archean Eon [4000 Myr - 2500 Myr ]

Evidence for prokaryotic life such as bacteria and blue-green algae has been found in southern Africa, dated to 3100 Myr.
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http://hyperphysics.phy-astr.gsu.edu/hbase/Geophys/hematite.html#c1
http://hyperphysics.phy-astr.gsu.edu/hbase/Geophys/chert.html#c1
http://hyperphysics.phy-astr.gsu.edu/hbase/biology/prokar.html#c1
http://hyperphysics.phy-astr.gsu.edu/hbase/biology/cell.html#c3
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- |Banded iron formations have been dated to 3700 Myr, and presuming that this requires oxygen and that the only source of
- 'molecular oxygen in this era was photosynthesis, this makes a case for life in this time period. There are also stromatolites
~ |dated to 3500 Myr.

Hadean Hadean Eon [4500 Myr - 4000 Myr ]

- The age of the Earth is projected to be about 4500 Myr from radiometric dating of the oldest rocks and meteorites. There is
- levidence of a time of intense bombardment of the Earth in the time period from about 4100 to 3800 Myr in what is called

. 'the "late heavy bombardment™. There is ongoing discussion about what may have caused this time of intense impacts.

- There is no evidence for life in this Eon whose name translates to "hellish".

EVOLUTION
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~ Evolution involves gradual changes from simple to more complex forms. Humans are believed to have developed from simpler forms. :
- Evolution is hypothesized to have begun in the oceans billions of years ago. Darwin gave the theory of evolution. In his book -The

- Origin of Species, Darwin has stated that evolution has come through a series of natural selection. The theory emphasized the

- following points:

« Natural Selection

e Variation

o Struggle To Exist

e Survival of the Fittest

- Evolution is the outcome of the interaction amongst the following five processes:

« Mutation

e Genetic Recombination

e Chromosomal Abnormalities
« Reproductive isolation

« Natural Selection

EVOLUTION OF MAN

e Homo sapiens, the most prominent species on earth is the result of over 7 million years of evolution. The traces of human
evolution have been obtained through fossil records, and morphological, physiological and embryological studies.

e Man belongs to the family Hominidae of the order Primates. Humanlike apes belong to the same order. With the passage of
time, their ancestors evolved and became more and more different.

o The first-ever ancestors of humans are believed to have originated in Africa, eventually migrating to Europe, Asia and the rest
of the world

- Earliest Ancestor

//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
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- Ardipithecus were one of the earliest ancestors to have been discovered, with fossils dating back more than 4.4 million years old. The -
- details of human evolution are still debated as fossil evidence of many ancestors is quite vague. In fact, instead of the human evolution -
- tree, a more accurate analogy could be drawn to an evolutionary bush. .
- Charles Darwin never implied the fact that humans evolved from apes, although, many of his fellow contemporaries insisted that he

- had. Furthermore, the concept of a “missing link” between apes and humans was considered preposterous by scientists because we

~ have evolved alongside the great apes. However, we do have a common ancestor that lived roughly 7 million years ago. Furthermore,
- evolution points to the presence of “nodal fossils”, meaning that humans evolved gradually, as opposed to a sudden change.

- Process of Human Evolution

- The evolution process involves a series of changes that cause the species to either adapt to the environment or become extinct.

- Evolution is the result of changes in the genetic material of humans. It does not change a single organism, but the entire group of
~ organisms belonging to the same species.

- Man originated through several stages:

Dryopethicus

It is the earliest known ancestor of man. They were found in some parts of Africa, Asia and Europe. The evolution of man began with
~ him. Dryopethicus was followed by Australopithecus.

Australopithecus

These were 1.2 metres tall and could walk upright. They inhabited the African mainland. They had large jaws and human-like teeth.
~ Homo habilis

They were five feet tall and could make use of tools. They are believed to have been able to speak.

> Homo erectus
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~ They were more evolved beings. They were also upright and had a larger brain size. They had a prominent speech. They invented fire
- and were carnivorous.

© Homo sapiens

These are modern men. They developed the power of thinking, used tools, were omnivorous and produced art. Their brain size was
~ reduced to 1300 cc.

Neanderthals

Homo sapiens is the only extant species of hominin around today, but a few thousand years ago, there were a few other species that
. existed alongside anatomically modern humans — the Neanderthals, Denisovans and the Homo floresiensis. Today, scientists consider
- Neanderthals to be more of a subspecies of humans rather than a completely separate species.

~ Stages in Human Evolution

The following are the stages of human evolution:

1. Dryopithecus

These are deemed to be the ancestors of both man and apes. They lived in China, Africa, Europe and India. The genus Dryopithecus
- refers to the oak wood apes. When Dryopithecus was alive, the tropical lowlands which it inhabited were densely forested, so the

~ members could have predominantly been herbivores.

- 2.Ramapithecus

© Their first remains were discovered from the Shivalik range in Punjab and later in Africa and Saudi Arabia. They lived in open
- grasslands. Two pieces of evidence confirm their Hominid status:

1. Thickened tooth enamel, robust jaws and shorter canines.
2. Usage of hands for food and defence and extrapolations of upright posture.
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. 3. Australopithecus
- The fossil of this genus was first discovered in 1924 in South Africa. They lived on the ground, used stones as weapons and walked
- erect. They were 4 feet tall and weighed 60-80 pounds.

- 4, Homo Erectus

- The first fossil of Homo Erectus was found in Java in 1891. These were named as Pithecanthropus Erectus. These were considered as

© the missing link between the man and apes. Another discovery made in China was the Peking man. This specimen had large cranial

- capacities and is believed to have lived in communities. Homo erectus used tools comprising quartz. Tools made of bones and wood °
- were also discovered. There is evidence of collective huntings. There is also evidence of the use of fire. The Homo Erectus is believed
© to dwell in caves. :

5. Homo Sapiens Neanderthalensis

- The Homo Erectus evolved into Homo Sapiens. During evolution, two sub-species of Homo Sapiens were identified- Homo sapien

- Neanderthal and Homo sapiens sapiens. The cranial capacity of Neanderthal grew from 1200 to 1600 cc. Some small hand axes had

- also been discovered. This species of hominids could hunt big names such as mammoths.

- 6. Homo Sapiens Sapiens

_ The remains of Homo Sapiens were first discovered in Europe and were named Cro-Magnon. In these, the jaws are quite reduced, the

" modern man’s chin appeared, and the skull was rounded. Their cranial capacity was about 1350 cc. They gathered food through
~ hunting. Art first appeared during this time.
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