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GNS Science

Volcanic Impacts Study Group 
(VISG)

• Impacts of volcanic hazards on lifelines 
and mitigation measures
– Facilitating uptake of knowledge
– Supporting research 

• National focal point for volcanic impacts 
research as it relates to infrastructure

• Part of AELG since 2003
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VISG Activities

• Projects
• Annual Seminar
• Website   www.aelg.org.nz

• Funding
• AELG
• Research grants (GNS, Massey, Auckland, 

Canterbury)
• EQC
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VISG Projects
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• Volcanic Ash Review – impacts on lifeline 
services and collection/disposal issues 
(2001)

• Volcanic Ash Impacts Reconnaissance 
Investigation (2002)

• Water Supply Vulnerability to Ash (2004) 

• Health and Safety Ash Issues (2005)

• Volcanic Ash and Wastewater (2006)

• Impacts of Volcanic Ash on Electricity, 
Broadcasting, Radio Transmission and 
Communications (2008)
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VISG Poster Series
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• Recommended Actions for Airports  (2006)
• Recommended Actions for Roading 

Managers (2007)
• Advice for Water Supply Managers (2008)
• Advice for Electricity Network Managers 

(2009)
• Advice for Wastewater Managers (2010)

• Poster updates (2011-12)
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• Multi-hazard impact 
and risk assessment 
tool 

• Multi-disciplinary, 
multi-agency research 
programme (2004)

• VISG outputs helping 
to develop ash fragility 
functions
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What does GeoNet do?

• Runs a national system to monitor and collect data for research of 
geological hazards in New Zealand

• It performs:   - Earthquake detection and analysis
- Volcano surveillance
- Landslide response
- Tsunami detection

• Deliver information and data to monitoring staff, responding agencies, 
lifeline utilities, the research community and the general public.
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2008 2012
4  three-component 9  three-component 
4  vertical-component   3 data hubs

Taranaki: Former Volcano Seismic Network
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2007 2012
1  three-component 7  deep bore hole three-component 
4  vertical-component 3 surface three component
4 strong motion   1 single component borehole

4 strong motion

Auckland: Former Volcano Seismic Network
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Tongariro Historical Eruptions

• Older reports are les certain
– 1855: possibly Te Maari or Red Crater
– 1869: possibly Tongariro or Ruapehu
– 1886: ash erupted, uncertain vent

• 1892:
– Flow had stripped vegetation from one river valley from Te 

Maari
– Strong degassing
– Ash/pumice between Te Maari and Blue Lake

• 1896-7:
– Steam and ash eruptions
– Incandescent rocks
– 5 cm of ash on Desert Road
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Te Maari  (Tongariro)

Rotoaira

Papakai Marae

Ketetahi Springs
Te Maari

SH46

SH1

Ngauruhoe
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Routine monitoring at Tongariro

• Seismic monitoring
– “Tornillos” since 2001
– Few other tectonic eqs

• Annual sampling of 
fumaroles
– No significant changes 

over several years
• cGPS network

– No significant changes 
over several years

12 months to 30 June 2012
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Unrest timeline

Seismicity
•First earthquakes: 11-13 
July – “hybrids”
•Main swarm: 18-22 July

Increased volcanic alert 
level to 1 (signs of unrest) 
on 20 July; aviation colour 
code to yellow

•Minor swarm: 26-31 July

VAL change
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Similar earthquakes with a few very dissimilar ones
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Unrest timeline: 20/21 July

• 20 July: VAL = 1
• Response actions 

– Informed MCDEM, DOC, 
MetService, CPVAG chair, 
SFG members

– Contacted iwi 
• Field work: 21 July

– Additional seismic stations 
installed inc. one at Te Maari

– Additional fumarole 
sampling (Te Maari and 
Oturere) undertaken
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Unrest timeline – 23 July

• Put out seismic stations = stop the earthquakes!

• Geochemistry data = magmatic signature

Site N2 /Ar H2 /Ar CO2 /CH4 CH4 /CO
Te Maari - 2001 95 0.1 14800 na

Te Maari-May 2012 92 0.1 5400 13.6
Te Maari-July 2012 1251 65 91000 8.9
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An easy volcano to deal with?

• Limited infrastructure impacted?
– Major Transpower lines
– Intake to Genesis hydropower
– SH1, 46

• Low population density?
– Up to 400 people over summer months at Rotoaira 
– Tongariro Alpine Crossing
– Cultural sensitivity

• Low hazard?
– Ashfall and ballistics
– Lahars
– Pyroclastic density currents
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Developing models and scenarios

• Understanding historic 
activity (GNS, Massey, 
Waikato)

• Geodetic models

• Flow models 
(Massey)
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Engagement with community

• Liaison through 
DOC with iwi for 
sampling and site 
installs

• Papakai Marae hui 
facilitated by DOC 
on 31 July

Photo: Harry Keys
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Papakai Marae hui – 31 July

• Presented latest data and possible scenarios
• Extensive discussion about local response plans
• Criticisms (of DOC, GNS, Taupo DC):

– Hadn’t informed community earlier
– Maunga is tapu: wouldn’t allow anyone on the 

mountain again
– Incorrect pronunciation

• We listened
– Continued to engage
– Te Ariki apologised
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Future scenarios (31 July version)

• Most likely: the unrest will decrease to 
background

• Next most likely: escalation of unrest to minor 
eruption – possibly like 1892 or 1896/7

• Least likely: eruption develops into a large event 
– like the three large eruptions between 10,000 
and 15,000 years ago

Next Minute …….
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6 August 2012: the eruption

• The eruption started at 23:52 and lasted a few minutes
• Initial rumbling noise
• Three jets: to west, to east and straight up
• Lightning in ash clouds
• Ballistics up to 2 km from vents
• Eruption column rose to about 6-7 km and ash fell to 

beyond the east coast between Gisborne and Hawke’s Bay
• Produced several new craters, focussed on the 1896 

craters (Upper Te Maari)
• Debris flow/lahar down Mangatipua stream
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Eruption images (remote sensing)

Images: MetService and NIWA
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The new landscape
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Ashfall and ballistic blocks
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Impacts



Tongariro – Distal ash fall distribution



• Fluoride concentrations 20‐70 ppm (moderately high)

• Sulphur concentrations 1500‐3225 ppm (very high)

• Acidic

• Very fine grained

• Health implications for future ash falls – drinking water from rainfall 
 systems – taste and appearance will be unpleasant before harmful 

 concentrations of F or other elements are reached.

• Acid rains could start if the gas plume is persistently overhead

• Fine ash can cause asthma, eye and lung irritation

• Agriculture implications for future ash falls – if ash is covering pasture, 
 supply supplementary feed.

• Replace stock water if troughs are discoloured or stock not drinking

• Longer term positive/fertiliser effect

Chemical/health concerns of future ash falls
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Debris avalanche/lahar

• Travelled ca. 2 km
• Caused by probable collapse of 

crater wall
• Several phases of flow?

• Remobilisation of debris flow or 
sudden release of dammed 
water could threaten c 1 km of 
Tongariro Alpine Crossing, 
SH46 culvert 14.14 and areas 
downstream

• Assesed/monitored by DoC, 
Massey Uni and TDC
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Since the eruption

• Seismicity: quiet
• Observations

– Deposits
– Ballistics
– Debris flows

• Collected more gas
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Frequent reports of gas smell in lower North Island

Photo: Brent Alloway
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Current understanding

• The eruption was driven by gas with little or no 
new magma

• Probably initiated by a landslide from west side of 
Te Maari: triggered by or caused earthquakes?

• Magma is somewhere under the volcano, but from 
our data we can’t tell exactly where or how much

• Magma could be involved in future eruptions
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White Island

• Gas flux changes
• Deformation, crater floor uplift
• Rapid lake level changes (5-7 m overnight)
• Volcanic tremor and volcanic earthquakes
• Weak ash eruptions have occured
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White Island
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Kermadec’s: submarine volcanoes
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Typical Monowai eruptions
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Changes at Monowai
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Havre submarine eruption

• Pumice raft reported by aircraft
– RNZAF mapped it

• Remote sensing teams (French/USA)
– Back traced plume to Harve

• Eruption started about July 17
– No gas plume (OMI)
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www.geonet.org.nz 
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