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Volcanism and Earthôs 

Systems 

Â Early Earthôs (pre-Cambrian)  

ÅAtmosphere  

Â created from volcanic gases  
 

ÅHydrosphere   

Â partially from condensation of volcanic water vapor  
 

ÅBiosphere (today)  

Â positively and negatively influenced by volcanism  
ÅLava flows and ash ñweatherò producing fertile soils 

ÅViolent eruptions can destroy all life in their paths  

ÅLarge amounts of ash and volcanic gases in atmosphere  

Â triggers rapid climate changes  

Â contributes to mass extinctions  
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Living with Volcanoes 

Â Mythology , religion and volcanoes  
ÅHawaii -  Pele 

Å Iceland -  Loki  

Â Growth of volcanic islands (Hawaii)   

Â Geothermal energy  
ÅNatural steam harnessed as clean  
 energy resource  

Â Climatic effects  

ÅGlobal cooling  

ÅResulting crop failures and famines  

Â Volcanic catastrophes  
ÅMt. St. Helens, Pompeii, Krakatoa,  
 Tambora, Crater Lake  
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Volcanoes and Volcanism 
Â Volcanic rocks & processes  

ÅEjecta (lavas, pyroclastics, gases), 
volcaniclastics (lahars, sands, muds)  

ÅOther features: earthquakes, geothermal 
systems  

Â Types of volcanoes  

ÅBasic types: central vent, fissure, caldera  . . .  

ÅControls on types: magma composition, T, 
flux  

ÅTectonic distribution and controls  

Â Volcanoes and people: hazards, resources 
(geothermal, minerals, water, soil), 
climate  
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Volcanic Eruptions 

Â Lava  is produced  

Åwhen magma flows on Earthôs 
surface  

Â Explosive eruptions produce  

Årapidly cooled rock fragments 
called pyroclastics  
Â Size range from  

Ådust ( ash )  

Åto boulders ( blocks and volcanic 
bombs )  

Â Lava flows and pyroclasts 
pile up to build  volcanoes  

 

Fig. 4.1-A, pg. 76 

Fig. 4.2-B, pg. 76 
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Eruptive Violence and Physical 
Characteristics of Lava 

 

Â Eruption violence controlled by:  
Å Dissolved gases  in magma  

Â water vapor  

Â carbon dioxide  

Â sulfur dioxide, etc.  

Å Ease/difficulty of gases  escaping to atmosphere  

Â Wide/Narrow vents  

Â Viscosity -  a fluidôs resistance to flow 

ÅSilica content  
Â Higher silica %  produce higher viscosities  ( thicker  

magma)  

ÅLava temperature  
Â Cooler lavas  have higher viscosities  

ÅAmount of dissolved gases  
Â The more dissolved gases , the more fluid  the lava  
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Extrusive Rocks and Gases 

 
Â Scientific Investigation of 

Volcanism  
ÅObserved rocks, gases and events from 

eruptions  

Â compared to other lavas infers past 
activity  

Â compare chemistry and changes  
 

 

 

Â Rock Composition  

ÅRhyolite -  high silica;  light  color  

ÅBasalt -  low silica; dark  color  

ÅAndesite -  intermediate silica and 
color  10/35^102 
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Extrusive Textures 

 

Â Texture  -  appearance of rock grains wrt/  

Å size  

Å shape  

Å and arrangement  
 

Â Glassy  -  glass without mineral crystals  

ÅObsidian  

Â Fine -grained  -  small crystals  

ÅBasalt  

Â Porphyritic  -   

Å larger crystals mixed with much finer crystals or 

glass  

Å  Andesite  

 

Figs. 4.9-A, -B, -C, pg. 85 
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Extrusive Textures 

 
Â Vesicular/Frothy   

Åtrapped gas bubbles  

Åñspongeò appearance 

Â Vesicular basalt  

Â Pumice  
 

Â Fragmental   

Åpieces blown out by explosive 
eruptions  

Â Dust and ash (<2 mm)  

Â Cinders (2 -64 mm)  

Â Blocks and bombs (>64 mm)  

 

 

Fig. 4.13, pg. 86 
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Volcanic Landforms 

 
Â Vent   

Åopening through which lava erupts  

 

Â Crater   

Åbasin - like depression at the vent  

Åusually on volcanoesô summit  

 

Â Caldera   

Åvolcanic depression larger than the 
original crater  

Åindicates past explosive event  
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Types of Volcanoes 

Â Strato volcanoes  

ÅCinder cones  

 

Â Shield  Volcanoes  

20/35^112 



11  

  



12  

Types of Volcanoes 

Â Shield Volcanoes  

Â Cinder Cones  

Â Composite Volcanoes  

Â Volcanic Domes  
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Stratovolcanoes 

Â Have thick, felsic lavas  (rhyolite, andesites)  
Åwith a high viscosity (thick & gummy)  

Â Lava doesnôt travel far  
Åcombines with tephra to build tall cones  

Â Summit crater is the main vent  

Â Lots of ñgasò in the magma 

Â Often termed a ñcompositeò volcano  
Åash, lava mixture  

Â Glowing avalanches (clouds of white hot gas 
and ash) are common -  ñlaharsò 
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Stratovolcanoes 



15  
Composite volcano 



16  Landform names 
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Stratovolcanoes 

Â Often catastrophic explosions  that 
create calderas  (Krakatoa, Mt. St. 
Helens, Crater Lake)  

Â Most found in the circum -Pacific belt  

ÅPacific ñRing of Fireò 
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Ring of fire 



19  

Cascades 
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Mt. St. Helens 
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Dome in Mt. St. Helens crater 
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St. Pierre, Martinique 1902 


