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basic components that affect the Earth’s climate 

 



 



 



• Volcanoes have erupted throughout the 4 billion years of Earth’s 
history. Around 1500 volcanoes have erupted in the last 10,000 years 



Plate tectonics and ring of fire 

 



 

current eruptions  
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Pillow basalts 
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Destructive plate margin 

Destructive plate margins 



hot spot volcanism 

 



Hawaiian volcanoes 

  



• Eyjafjallajökull spewed tons 
of ash into the air in 2010 

• Bardarbunga began erupting 
on 31st August 2014 

• By October 1, it had already 
spewed out more sulphur 
dioxide than any other 
Icelandic volcano in the past 
several hundred years  

As well as lava volcanoes produce enormous quantities of gas 
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Volcanoes 

per year 

Man 

 

CO2 

 

65-319 

million 

tonnes 

 

29 

billion 

tonnes 

Man is releasing more than 100 times the amount of CO2 emitted 

by volcanoes each year  

 

Carbon dioxide has increased in the Earth's atmosphere from  

280 ppm in 1700 to 360 ppm in 1990. 

 

Carbon dioxide and methane cause the greenhouse effect 

 

Kilauea  - 2,000 tonnes SO2 and 
>10,000 tonnes CO2 



The burning of fossil fuels and changes in land use results in the emission into the atmosphere of approximately 30 billion tonnes of carbon dioxide per year worldwide, according to the EIA. The fossil fuels emissions numbers are about 100 times bigger than even the maximum estimated volcanic CO2 fluxes. Our understanding of volcanic discharges would have to be shown to be very mistaken before volcanic CO2 discharges could be considered anything but a bit player in contributing to the recent changes observed in the concentration of CO2 in the Earth's atmosphere. 

   

 

http://www.eia.doe.gov/aer/txt/ptb1119.html


 CO2 CH4 

N2O SO2 



Tambora eruption of Sumatra in 1815 

• Eruption began in April with eruption of ~160 km3 of pyroclastic trachyandesite, 
leaving a caldera 6–7 km across and 600–700 m deep. 

• Before the explosion, Mount Tambora was about 4,300 m high. After the 
explosion, it measured only 2,851 m (about two thirds of its previous height). 

• One of the coldest years in the last two centuries occurred after the Tambora 
eruption which killed 92,000 people 70,000 of which died from starvation 
following crop failure as a result of the eruption-induced climate change.  

 



 

 

El Chichon, 1982        
Pinatubo, June 1991 

  

Pinatubo 20 MT SO2 20 km into air  



  



Toba eruption, Sumatra 67,500 - 75,500 years ago 

 



                                Super eruptions 

  

The extent of the flood basalts in 
India today. More than 1 million 

km3  of lava was erupted onto the 
surface in less than 500 000 years 

Most vigorous eruptions in 
Yellowstone area were from 14 to 
17 Ma; 180,000 km3 to form the 

Columbia River basalts 

In the past flood basalts have occurred every ~30 Ma e.g. Karoo 



  

Volcanoes and extinction 



• Vincent Courtillot is a French 
geophysicist, critical of the 
hypothesis that impact events are a 
primary cause of mass extinction on 
the Earth.  

• Courtillot favours the idea that 
major mass extictions are caused by 
major volcanic eruptions 

 

P/T extinctions at the end of the Paleozoic 
were caused by the Emeishan and Siberian 

Traps eruption 

 



  

Volcanoes and extinction 



  



• Cretaceous–Paleogene extinction event that 
ended the Mesozoic Era was caused by the 
Deccan Traps vulcanism in India 

• His position is generally opposed to the 
hypothesis championed by Luis and Walter 
Alvarez, that the K/T extinction that saw the 
end of the dinosaurs was primarily due to the 
asteroid impact at Chicxulub on the Yucatan 
Peninsula 

  



So what about Africa 

• Barberton, South Africa 3.1-
3.5 Ga 

• Archaen granite-green stone 
terranes in Africa 

• Ventersdorp event 2.6 Ga, 
South Africa 

• Great Dyke, Zimbabwe 

• Bushveld Complex 2.05 Ga 

• Damaran-Lufilian magmatism, 
Namibia, Zambia 570-510 Ma 

• Karoo 

• Nigerian Ring Complexes 190-
140 Ma 

• Sudan Complexes  175-130 Ma 

• Rift valley volcanoes -Recent 

 

 

 



Barberton 

 

• The Barberton greenstone belt, 
is one of the oldest and best 
exposed Archaean greenstone 
belts on Earth  

• Comprises volcanic and 
sedimentary rocks formed 3.5-
3.1 billion years  ago.  

• Major episodes of tectono-
magmatic activity occurred at ca. 
3.45, 3.23 and 3.1 Ga, the 
earliest of which is a result of 
subduction-related crustal 
shortening.  

 



Johannesburg Dome 

  



  



Nigeria 

• Ring complexes show 
granite intruded into 
high crustal levels to 
intrude their own 
volcanic pile 

• Magmatism migrated 
from the northern 
border at 190 Ma 
southwards 

• The youngest complex is 
144 Ma 

• Volcanics are mainly 
preserved in the north 

 

 



Volcano eruptions 

Challenges to Africa 



Active volcanoes 

 



Lengai 



Map , chain and Kitizungurwa 

 • Nyamulagira 



 



Nyiragongo 

 



Nyiragongo   

  

Nyiragongo 

Goma Lake Kivu 

Nyamulagira 
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VENUS 
Io - one of the moons of Jupiter 

MOON 



African sunset 

 



 



Three sorts of magma 

• The three circles of 

composition 

• viscosity 

BASALT  BASALT ANDESITE RHYOLITE 

rhyolite 

600-900°C 

basalt 

1000-1200°C 

andesite 

800-1000°C 



  


