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Can you predict the location of volcanoes? 

ά! ǾƻƭŎŀƴƻ ƛǎ ŀƴȅ ƭŀƴŘŦƻǊƳ ŦǊƻƳ ǿƘƛŎƘ ƭŀǾŀΣ ƎŀǎΣ ƻǊ ŀǎƘŜǎΣ 
ŜǎŎŀǇŜ ŦǊƻƳ ǳƴŘŜǊƎǊƻǳƴŘ ƻǊ ƘŀǾŜ ŘƻƴŜ ǎƻ ƛƴ ǘƘŜ ǇŀǎǘΦέ   

What is causing this eruption? 
What factors influence its character? 

We learned from 
Chapter 5 that 

magma (and lava) 
can be felsic, 

intermediate, or 
mafic. How does 
magma chemistry 

influence the nature 
of volcanic 
eruptions? 

There are three common 
types of magma:  

BASALTIC 
 
 
ANDESITIC 
 
RHYOLITIC 

Basaltic lava flows easily because of its  
low viscosity (low gas content). The 
low viscosity is due to low silica content. Aa - rough, fragmented lava  

ōƭƻŎƪǎ ŎŀƭƭŜŘ άŎƭƛƴƪŜǊέ 

Pahoehoe - smooth, shiny, and 
ropy surface 

BASALTIC 
 

ANDESITIC 

 

 

RHYOLITIC 

Mount St. Helens, 1980 

Andesitic magma erupts explosively because 
it tends to have high gas content. It is 
viscous and therefore traps gas, builds 
pressure and explosively erupts. High 
viscosity is related to high silica content 

There are three common 
types of magma:  

BASALTIC 

ANDESITIC 

RHYOLITIC 
 Rhyolitic lava flow Rhyolitic magma erupts catastrophically because 

it has high gas content. It is viscous and therefore 
traps gas, builds pressure and explosively erupts.  
High viscosity is related to high silica content ς an 
abundance of silica polymers (chains etc.) leads to 
the high viscosity. 

There are three common 
types of magma:  
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Comparison of common magma types 
EXPLOSIVE 

ERUPTIONS are 
fueled by violent 

releases of 
volcanic gas 

A cataclysmic 
Plinian-style 

eruption 

(schematic 
drawing) 

Tephra = airborne 

Pyroclastic Flow =  

       gravity-driven down 

       the slopes 

Pyroclastic debris is produced by explosive eruption 

EFFUSIVE 
ERUPTIONS 

 

RELATIVELY FLUID LAVA 
FLOW  

 

DETERMINED BY: 

Å viscosity (low) 

Å temperature (high) 

Å gas content of magma 
(low) 
 

Reunion Island 

http://dsc.discovery.com/videos/ultimate-guide-to-volcanoes-pyroclastic-flow.html 

http://www.youtube.com/watch?v=yjL7UjogUaI 
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!ņ 
1000 to 1100°C  

tņƘƻŜƘƻŜ 
1100 to 1200°C 

Volcanic products? 
Lava, gas, pyroclastic debris Gases released from a volcano can be as 

deadly as the hot, fiery lava. 

TYPES OF PYROCLASTIC DEBRIS 

ASH 

LAPILLI 

PUMICE VOLCANIC BOMBS 

VOLCANIC BLOCK WELDED TUFF 

Volcanoes can be classified into 6 major types 
based on their size, shape, and origin 

 

Large-scale Volcanic Terrains 
         no central vent 

         network of source material 

         generally massive 

 

 

 

Central Vent Volcanoes 
         central vent 

         summit crater 

         flank eruptions 

         fissure eruptions 

 

 

 

COMPARISON OF SIX TYPES OF VOLCANOES 

Mauna Loa 

SHIELD VOLCANOES ARE A TYPE OF 
CENTRAL VENT VOLCANO. 
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Mauna Kea 

Shield Volcano 
Å Low silica, low gas magma originates in the mantle. 
Å CƭǳƛŘΣ ōŀǎŀƭǘƛŎ ƭŀǾŀ ǊŜǎǳƭǘǎ ƛƴ ά!ŀέ ŀƴŘ άPahoehoeέΦ 
Å Low viscosity creates broad, gentle slopes. 
Å Sometimes, Phreatomagmatic eruptions (rapid expansion of steam) occur 

when lava contacts water. 

ÅEight main islands are exposed tips of the Hawaiian Ridge. 
Å  Age range is modern to ~6 million years old. 
ÅVolcanoes develop on the Pacific Plate as it moves across the Hawaiian Hotspot.  

IŀǿŀƛΨƛ 

ÅHawaiian volcanoes progress through pre-shield [ǁ ƛƘƛΣ shield Mauna Loa and 
YơƭŀǳŜŀΣ post-shield aŀǳƴŀ YŜŀΣ IǳŀƭņƭŀƛΣ ŀƴŘ IŀƭŜŀƪŀƭņ, erosional Kohala, 
[ņƴŀΨƛΣ ŀƴŘ ²ŀƛΨŀƴŀŜΣ and rejuvenated YƻΨƻƭŀǳ ŀƴŘ ²Ŝǎǘ aŀǳƛ ǎǘŀƎŜǎΦ 
ÅAs the islands age, they erode and subside, becoming atolls and seamounts. 

IŀǿŀƛΨƛ 

[ǁƛƘƛ Seamount 

[ǁƛƘƛ 

Mauna Loa YơƭŀǳŜŀ 

Mauna Kea Iǳŀƭņƭŀƛ 

Kohala 

IŀƭŜŀƪŀƭņ 

West Maui 

Ni'ihau 

Kahoolawe 

Wailau 

[ņƴŀΨƛ 
Mauna Loa 

Koolau 
Waianae 

Kauai 


