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Length of Lava Flows

 Viscosity – very viscous flows (dacite, rhyolite) only 
travel short distances – less than a mile is typical.  
Whereas, very fluid basalt flows (low viscosity) can travel 
long distances (up to 20-30 miles).

 Eruption Rate – is measured in volume per unit time 
(e.g. m3/hr).  In general the higher the eruption rate the 
further the flow will travel.
(e.g. Mauna Loa (1984) 1,000,000 m3/hr)

Since the path of a lava flow is controlled by topography
it can be accurately predicted.  What is important is how
far it will travel (i.e. what will be its length?).

The length of a lava flow depends on:-



Length of lava flows (continued)

 Channels – formation of well-developed 
channels, especially in aa flows, provides efficient 
transport for lava.

 Lava Tubes – formation of lava tubes or tunnels 
is typical in pahoehoe flows.  Once formed, these 
tubes insulate the lava, prevent cooling and allow 
the flow to travel great distances.



Well-developed lava channels on Mauna Loa Volcano, 1984.

Lava Channels



Volcanologist on edge of lava channel about to scoop out
a sample.



Lava Tubes

Lava channel “roofing” over
to form a lava tube.

“Skylights” looking down into lava tubes.



Sampling lava from a skylight in a lava tube

Kilauea Volcano, Hawaii
Nova - Hawaii, Born of Fire



Lava Flow Hazards
 Lava flows generally travel at slow speeds. (Typical 

Hawaiian flows move at about 0.25 miles/hr or about 6 
miles/day)

 Consequently, it is possible to avoid most flows – resulting 
in very little loss of life.

 Total deaths from flows (since 1600 a.d.) is about 900.
 Buildings and other structure, of course, are totally 

destroyed.
 There are, however, exceptions!

 Maximum speeds for Hawaiian flows is 6-30 m.p.h on steep slopes 
or for unusually hot and fluid lavas.

 Nyiragongo (Zaire) – collapse and drainage of a lava lake resulted 
in a sudden surge of lava traveling at 20-60 m.p.h and resulting in 
70 deaths.



 The major problems with lava flows are:-
 Damage to property.
 Cuts and blocks transportation.
 Damages crops and makes agricultural land 

useless.

 Lava flows are controlled by topography and follow
the natural drainage pattern.  Hence, the path of 
flows can be fairly accurately predicted.

 Flows can be very long (Hawaiian flows are typically
6-20 miles), therefore the potential for damage is
very great, especially in heavily populated areas
such as the slopes of Mount Etna in Sicily
(e.g. Fornazo). 



What can we do about lava flows?
 Build walls and barriers - first attempted on Mt. Etna 

(1668).  Partially successful on Mt. Etna in 1983 and 
1992.  Not successful in Hawaii (e.g. 1984).

 Divert flow using bombs and explosives - the basic 
idea is to break levees or lava tubes so that the flow can 
be dispersed high on the volcano before reaching 
populated areas.  First tried on Mauna Loa in 1935 and 
1942.  Partial success on Etna in 1983 and 1992.

 Cool flow with water - pumping 2-3 times as much 
water onto a flow will cool the lava below its melting 
point, forming internal barriers within the flow.  This 
may divert the flow elsewhere, but it will not stop it.  
Used in Heimaey, Iceland - but needs a lot of water.



Ongoing eruption, Kilauea Volcano, 
1983 - present

Eruptions on Hawaiian volcanoes
occur at the summit caldera 
(crater) or along one of the two 
narrow rift zones.  This is 
because magma moves upwards 
from a shallow magma chamber 
(3-4 km below the summit 
caldera) or forces itself laterally 
along deep cracks and fissures 
that form the rift zones.



Kilauea’s caldera and east rift zone

Map showing the location
of the eruption site (Puu Oo)
along Kilauea’s east rift zone
(ERZ).

Aerial view of the summit
caldera and down the east rift
zone towards the Puu Oo
eruption site.



Map of lava flows from 1983 to 2013



The first few days

Typical of Hawaiian eruptions, this one started from long fissures
near a prior eruption site of 1977

The only casualties were
burning forests.  Note the
strange lava casts on the
trees.



Building the spatter cone of Puu Oo

Activity focused on a 
single vent, starting to
build the Puu Oo Cone.
This forest was rapidly
replaced by ash and aa
flows.

By 1984 the Puu Oo
cone had grown quite 
substantial - note the 
complete lack of trees.



Between 1983 and 1986,
the eruptions were very 
episodic, occurring about
once a month each one
lasting for a few days. 

Here is a view down the throat
of the volcano during one of
the repose periods.



Puu Oo in 1986



Damage to Royal Gardens

The flows at this stage in the eruption were all aa.



In September, 1986 all activity at Puu Oo ceased and
subsequent activity moved down-rift.  The nature of the
eruption also changed.  Instead of a spatter cone
producing aa flows, a lava shield with an active lava 
lake produced pahoehoe flows that quickly formed
lava tubes and flowed to the ocean.  These flows cut
highway 133, destroyed the town of Kalapana, and the
Volcano National Park Visitors Center.



Activity at the Lava Lake

Puu Oo, now dormant
is in the background.



Lava tubes, drain the lava lake and efficiently transport lava to the
coast, where it flows into the sea.



Damage to the Kalapana Area

Homes are burnt and
property destroyed.



Roads are cut by
the lava flows.



Destruction of the Volcano National Park Visitors Center



Walter’s Store Kalapana







Flow Activity from 2011 to 2014



The bigger picture September 2014



October 13th, 2014



Stalled lava flow November 14, 2014

Breakouts up-slope suggest lava tube 
system may be re-filling.



November 14, 2014

Same view but with thermal image showing presence of lava up-slope



Volcanic Bombs
 Volcanic bombs are large globs of molten 

magma thrown out from an erupting volcano.
 They are mostly associated with Strombolian 

type eruptions.
 They are usually basaltic or andesitic in 

composition.
 Mostly, they fall within three miles of a vent -

hence not very extensive
 Local damage to property or individuals
 Hazards include:
 May cause fires (Heimaey, Iceland).
 Kill or injure tourists (Mt. Etna, Italy).
 Hit airplanes!! (Sakurajima, Japan).



Volcanic Bombs

Volcanic bombs being
erupted from Stromboli
Volcano, Sicily.

We have a victim!!



The Heimaey Eruption
Iceland, January to June, 1973
Eruption rate about 0.5 x 106 m/hr (initially)
 January - February
 Fires started by incandescent bombs.
 Ash buries houses - roofs collapse due to weight of 

(wet) ash.
 March
 Aa lava flow, about 130 ft thick, moving at 10-30 

ft/day destroys homes and fish canneries and 
threatens to block harbor.

 March - April
 Massive effort pumping sea water onto flow front 

and interior of flow diverts flow and saves harbor.



January, 1973February, 1973March, 1973April, 1973

The Heimaey Eruption



The town of Vestmannaeyjar on the island of 
Heimaey, prior to the eruption, with the 900 
year old volcano Helgafell in the background



The eruption begins, behind
the town, from fissures as a 
typical Hawaiian style of 
eruption.  With time it becomes
more strombolian, bombarding 
the town with bombs and 
blanketing it with ash.



A single vent builds up the cone of Eldfell, producing a thick 
blocky/aa flow that invades the town and harbor.

If the harbor were to be blocked,
then the economy of the island,
which depends on fishing, would 
be ruined.



The town afterwards, with the new volcano Eldfell in
the background.  The huge aa flow provides protection
for the harbor as well as a source of geothermal energy.
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