
S C H O O L O F E N V I R O N M E N T

Volcanic Hazard in Auckland
Jan Lindsay

University of Auckland

Kilauea, 3 weeks ago

TVNZ artist’s rendition of the start of an 

Auckland eruption, 2012
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Auckland lies some distance 

from the plate boundary

Assessing hazard in Auckland must consider a local Auckland 

Volcanic Field eruption, as well as ash fall from a distal volcano

It hosts an intraplate volcanic field         
…….. and receives ash from distal volcanoes 



SCHOOL OF ENVIRONMENT 

• ~53 small “monogenetic” basaltic centres

• Intraplate (not related to subduction)

• Active from ca. 200,000 to 550 yBP

• Lies beneath Auckland, pop. ~1.5 million

Auckland Volcanic Field

from Lindsay et al. 2016
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Maars or explosion craters (e.g. Lake Pupuke, Orakei basin, Onepoto Domain)

Types of volcanoes

Scoria/cinder cones (e.g. Mt. Eden, Mt. Wellington, Mt. Albert)

Ukinrek maars, 1977. 

Photo C. Nye ADGGS 

R. Russell ADFG

Tuff cone, 

North Head 

Heimaey and Surtsey, 

Iceland, 1973 and 1963
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• Edifice formation (explosion crater, scoria cone, fissure)

• Base surges (fast moving clouds of ash, gases and debris)

• Tephra fall (fine ash as well as larger particles)

• Ballistics (large pieces of lava thrown out of the vent)

• Lava flows (magma erupting effusively; ocean entry) 

• Gases (mostly H2O, CO2 and SO2)

AVF hazards

Heimaey, IcelandUkinrek, Alaska C. Nye ADGGS R. Russell ADFG

Edifice and base surges

tephra
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AVF hazards

Tropical Visions VideosHVO/USGS

Kilauea is a great analogue for Auckland, in 

terms of lava, ballistics, tephra and gases 

HVO/USGS

• Edifice formation (explosion crater, scoria cone, fissure)

• Base surges (fast moving clouds of ash, gases and debris)

• Tephra fall (fine ash as well as larger particles)

• Ballistics (large pieces of lava thrown out of the vent)

• Lava flows (magma erupting effusively; ocean entry) 

• Gases (mostly H2O, CO2 and SO2)
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Analogue eruptions typically last from a few weeks to a decade

Duration of a future eruption

Heimaey Iceland: 7 months (1973)

Paricutin, Mexico 9 years (1943 -52)



SCHOOL OF ENVIRONMENT  



SCHOOL OF ENVIRONMENT  

Approach A: 

55 eruptions over 200,000 years. 

Recurrence rate = 1 eruption every 3,600 years. 

Approach B: 

Increased eruption rate since 60,000 years. Using this time period: 

Recurrence rate = 1 eruption every 1,500 to 2,600 years. 

(But within that time, repose periods have ranged from 50 to 10,000 years……….)

Likelihood of a future 

eruption in AVF?

So……. No one number is adequate to fully explain hazard, but an 

eruption is unlikely in our lifetime 
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Photo by Shane Cronin

Distal ash
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Estimated minimum frequency of tephra fall 
from local and distal volcanoes in Auckland 
over the last 11,000 years

Frequency of tephra fall

Volcanic Source Minimum frequency

Okataina Volcanic Centre Once every 3,000 years

Taupo Volcanic Centre Once every 1,300 years

Mayor Island Once every 9,000 years

Taranaki Volcanic Centre Once every 3,000 years

Tongariro Volcanic Centre Once every 2,200 years

Auckland Volcanic Field Once every 3,000 years

Total – all sources combined Once every 400 years



SCHOOL OF ENVIRONMENT  

For more information

http://www.devora.org.nz/

https://www.facebook.com/DEVORAProject/

Or join the DEVORA mailing list. Email: j.lindsay@auckland.ac.nz


