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Rift zones are major structural features of Hawaiian shield volcanoes 



























Rift zones extend well offshore 

The Hana ridge is the incredibly-long 
offshore extension of East Maui 
Volcano’s East rift zone 

- 

The Hilo ridge is closest to  
Mauna Kea, but some believe  
it is a rift zone of Kohala 

The Puna ridge is the 
offshore extension of 
Kilauea’s east rift zone, 
and is longer than the 
on-land part. 

- 







If an eruption is going to occur along a rift zone somewhere, magma has  
to get there from the magma chamber.  It does this as a blade-shaped  
body of magma called a dike. 

-Tracking the rock-breaking earthquakes allows geologists to determine 
that most dikes propagate at 1-2 km/hour. 

-Harmonic tremor tells geologists that magma is continuing to flow 
underground.  Next time you are near a large water pipe, put your hand 
on it and you will feel harmonic tremor. 



1971 eruption viewed from the Hawaiian Volcano Observatory,  
photo by Hawai‘i Volcanoes National Park staff 

A “curtain of fire” (actually a curtain of lava) occurs when a dike  
intersects the volcano’s surface.  Most Hawaiian eruptions begin this 
way. 







DIKE DIMENSIONS 

10s of km 

Dike Length: the distance from the magma chamber to the eruption 
  site (can be 30-40 km, or more) 

Dike Height: the distance from the deepest to the shallowest rock- 
  breaking earthquakes during a dike-propagation event (usually 1-3 km) 

1-3 km 

Dike Width: measured in old, eroded volcanoes (usually ~1 m) 

~1 m 



Dike rock is usually more resistant to erosion than the lava flows that 
the dikes are cutting through.  They end up standing above the more- 
eroded flows to form narrow blade-like ridges. 



Ryan et al. (1882) 



Rift zones on O‘ahu are identified most easily by mapping dike swarms. 

Wai‘anae 
rift zone axes  
and caldera 

Ko‘olau 
rift zone axes 
and caldera 



Savaii (Samoa) has very prominent rift zones marked by scoria cones 













IS THERE A NON- 

GEOLOGY REASON 

TO CARE ABOUT THE 

FACT THAT FLANK 

ERUPTIONS ON 

HAWAIIAN VOLCANOES 

ALMOSTALWAYS OCCUR  

FROM RIFT ZONES? 

Of course !! 







Magma chamber processes, as long as there is sufficient supply to 
keep the magma chamber from solidifying 







Complex migration 
of the center of 
inflation prior to an 
eruption in 1967. 

During the ensuing 
eruption, the deflation 
pattern was not a 
reverse of the inflation 
pattern. 

Fiske & Kinoshita (1969) 
















