


Origin of Earth -    4.6 billion years ago  

Life on Earth  

Å3.5 billion years ago  
Scientists think that the first single cell 
organisms lived near hydrothermal vents in 
the oceans  
 
Å3 500 million years ago -   
Prokaryotes were started  
 
Å1 800 million years ago -   
Complex single -celled life appears.  
 
Å1 500 million years ago -   
Eukaryotic cells appear  
 
Å1 000 million years ago -   
Multicellular  organisms appear  
 

Hydrothermal vent  



ÅBiodiversity - 12,5 milion animal and plant organisms 

(Hammond, 1992) 

 

 The organism Ăfaceò on the Earth has changed 

many times as a result of changes of nonliving nature. 

These fluctuations of organism variety are defined as 

expansion and extinction and characterized by increases 

and decreases of number and organism diversity. 

 

 Changes in climate = change in life forms = mass 

extinctions and expansions 

 

ÅRapid environmental changes typically cause mass 

extinctions, characterized by the loss of at least 75% of 

species within a geologically short period of time. 

 

 





 
ɯ . Ordovician-Silurian extinction (O-S) - 439 million 

years ago (mya) 

 

 Organism diversity - basic groups: 

Å  mollusks 

Å  trilobites  

Å early vertebrates 

Å The first plants go on the land 



ÅLife was limited on the land 

Å  Possible reasons : 

Å  drop in sea levels - of the onset of glaciation over the 

African and South American portions of Gondwana 

Å  rapid cooling - In many areas the interval of glaciation was 

accompanied by the invasion of cool-water brachiopod 

fauna even into tropical latitudes, suggesting the onset of 

significant global cooling 

Å  the rise of sea level -  result of glaciers melting 

 

ÅLost - 25 % of marine families, 57 % of marine genera  

Total -  60 - 70 % of species 

 



 ɯɯ. Late Devonian extinction (Late D) - 364 mya   

   Organism diversity : 

Å  fish 

Å  amphibians 

Å  spiders 

Å   flightless insects 

 

Appearance of: 

Å  first terrestrial vertebrates 

  

Å  first  seedling trees 

 



Å Possible reasons  - Changes of the sea levels -  mainly 

affects tropical areas 

Å Lost - 22 % of marine families, 57 %of marine genera   

ÅTotal - 70 % of species  

ÅHowever, late D extinction ranks lowest in severity of the 

major extinction episodes  

 



ɯɯɯ. The Permian-Triassic extinction (P-Tr) - 251 mya - the 

greatest mass extinction in Earthôs history 

 

Åoccurred over the course of 15 million years 

Organism diversity : 

Á Reptiles 

Á Flying insects 



Possible reasons : 

Å asteroid impact -  no direct evidence found 

Å drop in sea levels -  no  

Å global warming + lava erupting + loss of oxygen in 

the seas   =  the breakup of Pangaea and the 

opening of the Atlantic Ocean 

 

 







Genus Methanosarcina -  microbe, 

produces  enormous amounts of 

Methane into Earth's atmosphere 

Step-like hills, 

typical of flood 

basalts 





THE  PERMIAN  EXTINCTION =  EARTHSô WORST MASS 

EXTINCTION : 

Lost:  

Å95 % of marine species 

Å70 % of terrestrial species 

Å  In addition, over half of all taxonomic families present at 

the time disappeared 



ɯ         IV. Triassic - Jurrasic extinction (Tr- J) ï 201,3 mya 

 

Organism diversity - new groups: 

Å Dinosaurs - the key moment that allowed the dinosaurs to 

become the dominant land animals on Earth 

Å small mammals 

Å first birds 



Opening of the Atlantic Ocean -  By the end of the Mesozoic 

the arrangement of the continents is looking more like the 

present. 

Main reasons: 

Å climate change and rising 

sea levels resulting from 

the sudden release of large 

amounts of carbon dioxide - 

result of volcanic activity  

Å rifting of the supercontinent 

Pangea, where eastern 

North America met 

northwestern Africa 

 

Å intensify the global 

greenhouse effect, which 

raised average air 

temperatures around the 

globe and acidified the 

oceans.  



Lost: 

Å76% of marine and terrestrial species 

Å20 % of all taxonomic families 

Åan unknown percentage of vertebrate 

Åthis event was less devastating than 

Permian-Triassic extinction  



V.   Cretaceous-Tertiary extinction (K-T) - 66 mya  

Organism diversity - new groups: 

Å ferns 

Å Ginko, Conifers, Cycads 

Å First flowering plants 



Lost: 

Å16 % of marine families 

Å47 % of marine genera 

Åelimination of many lines of animals that were important 

elements of the Mesozoic Era -dinosaurs and marine  

invertebrates. 

ÅTotal - 85% of all species 

The KïT extinction ranks third in severity of the major 

extinction episodes 

The only lines of archosaurs - the group of reptiles that 

contains the dinosaurs, birds, and crocodilians - that 

survived the extinction were the lineages that led to modern 

birds and crocodilians. 

 



The extermination of the dinosaurs - has been a puzzle for 

two centuries.  

 

 

Proposed causes: 

Ådisease, heat waves and resulting sterility,  

Å freezing cold spells, 

Å the rise of egg-eating mammals,  

ÅX-rays from a nearby exploding supernova.  

Å1980 - ñasteroid theoryò formulated by American scientists 

Walter Alvarez and Luis Alvarez. This theory states that a 

bolide (meteorite or comet) impact may have triggered the 

extinction event by ejecting a huge quantity of rock debris 

into the atmosphere, enshrouding Earth in darkness for 

several months or longer. With no sunlight able to 

penetrate this global dust cloud, photosynthesis ceased, 

resulting in the death of green plants and the disruption of 

the food chain. 



Huge crater 180 km (112 miles) in 

diameter dating to the latest 

Cretaceous was discovered buried 

beneath sediments of the Yucat§n 

Peninsula near Chicxulub, Mexico 



The smaller crater, which predates the one at Chicxulub by about 2,000 to 

5,000 years, was discovered at Boltysh in Ukraine in 2002.  



Real reason for 

the dinosaurs 

lost !? 



Vɯ. Holocene extinction (H) (Quaternary extinction 

event) - 85 mya - present 

 

   



Main features: 

Ådue to human activity 

Åextinctions span numerous families of plants and animals - 

mammals, birds, amphibians, reptiles and  arthropods 

Ådisappearance of large land animals known as megafauna , 

starting at the end of the last  Ice Age. 

 

 

Å the normal extinction rate of  species - 10 to 25 species/ per 

year 

Á the present rate of extinction - may be up to 140,000 

species/per year, making it the greatest loss of biodiversity 

since the C-T extinction event  

Á  
Anthony Barnosky, a palaeobiologist at the University of California (2012),  

ñIn the past, the extinction rate has been balanced by the evolution of new 

species, but the current, human-caused extinction is happening so fast that 

evolution cannot keep pace.ò 



Ålife was concentrated in the equatorial parts of the earth - 

Africa 

Å first modern humans spread out of Africa between 100,000 

and 200,000 years ago 

Å Megafauna hard survives against  human activity - 

introduction of new predation, hunting   

 

 Nowadays, all these features identify as- 

Human impact on the environment,  

which was supplemented with more & more new features: 

Å Habitat destruction  

Å Meat consumption 

Å Ocean acidification 

Å Amphibian crisis 

ÁInvasive species 

Å Pollution 

Å Human overpopulation 

Å Over-harvesting (hunting, fishing, and gathering) 

 

 

 

 

 

 



Tropical rainforests - 

 habitat 

Å1960 -1990 - destroyed 1/5 of tropical 

rainforests 







IIligal Animal trade  





The dodo - a flightless bird, native to Mauritius, became extinct  

during the mid - to late 17 th century due to habitat destruction 

and predation by introduced mammals. 



Saint Helena Olive 

 (Nesiota elliptica) 

Safeguards: 

Å List of extinct floras 

ÅInternational Union for Conservation of 

Nature and Natural Resources (IUCN) - 

Red List of Threatened Species 

Å International Union for Concervation of 

Nature and Natural Resources (IUCN)  

ÅWorld Wide Fund for Nature 

ÅUnited Nations Environment programm 

ÅGlobal Environment Facility 

ÅWorld Nature organization 

 

 

https://en.wikipedia.org/wiki/File:Nesiota_elliptica.jpg
https://www.bing.com/search?q=international+union+for+conservation+of+nature&filters=ufn%3a%22international+union+for+conservation+of+nature%22+sid%3a%2226acdd41-9514-ef35-b8da-9b1de9858ad5%22+catguid%3a%2226acdd41-9514-ef35-b8da-9b1de9858ad5_cfb02057%22+segment%3a%22generic.carousel%22+secq%3a%22united+nations+environment+programme%22+supwlcar%3a%220%22+segtype%3a%22T3JnYW5pemF0aW9u%22&FORM=SNAPCR


ORGANISM kingdoms 

USA AU, UK 

Á220,000 vascular plants 

Á0.7 -1 million marine species  

Á10- 30 million insects 

Á5 -10 million bacteria  

Á1.5-3 million fungi 



Plants - distinctive traits 

1. Attached lifestyle 

2. Lack of sensory organs and 

nervous system 

3. Synthesis of polysaccharides 

through photosynthesis 

4. Alternating the  sexual with 

unsexual reproduction 

H.M. Coyle. 2004. Forensic botany. 



 Plants - animals - differences !? 

Aristotle (384 BC - 322 BC) 

ÅPersonal physician of the Macedonian king Amyntas 

ÅHe attended the Academy of Plato in Athens 

ÅParticipated in expeditions in the Greek islands with  

                                                         Theophrastus 

ÅInvited by Philip III to train his son Alexander the Great 

ÅAccompanied him in his campaigns  around the world 

 



ÅAristotelus considered that : 

 

Åplants are  modified hydride 

Åattached to the substrate 

Å the first, who defines one of the main 

characteristics of the plant ï immobility 

Åputs dividing line between the two great 

kingdoms - Animalia and Plantae 



Plant or animal? 

         Life cycle of cnidarians - 

mobile forms in certain phases 

of the cycle like too much of 

plant forms 



Abraham Trembley - genus Hydra   

Åfirst  who study freshwater polyps (hydra)   

Åfirst to develop experimental zoology 



Hydra 

viridissima 

Å discovery the remarkable regenerative capacity of the hydra 

Å began a series of experiments to determine whether it was an animal or 

a plant 

Åfelt that it was an animal 



Hydra viridissima ï 

 plant or animal!? 

 
Ability to regeneration = plant 

It is green = plant 

move = animal 

It feeds on daphnia= animal 

 

             2 : 2 

In that period the Hydra viridis was found 

by Lineus - 1767. 



1. Plants - attached lifestyle!? 

 

Å Fast  and various  ways to 

distribute seeds and fruits 

 

 

 

 



Hairs  

samara 

hooks and spines 



Seeds of dodder (Cuscuta  sp.) - keep vitality 

10 -15 years 

    



2. Lack of sense organs and nervous system!? 

Cuscuta pentagona  


