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Geological Context:
Tofua Volcanic Arc

Typical oceanic arc system

Comprised of submarine and
subaerial centres

Predominately submarine
centres

Frequent periods of activity
occur

Ephemeral islands often formed
during activity that only weeks or
months



Hunga Tonga-Hunga Ha'apali Nov 2014
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15 January 2022 VEI 5 Tonga Eruptlon
% ‘ e 3 deaths in Tonga

80 per cent of Tonga population
impacted by eruption and
tsunami

Underwater communications
cables cut

Crops, livestock, freshwater,
fisheries badly affected

~USS90.4M in damages —approx.
18.5% of Tonga’s Gross Domestic
Product (GDP)
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Lightning in the ‘cataclysmic’ Tonga volcano
eruption shattered ‘all records’

Home » News } Tonga volcano had highest plume ever recorded, new study confirms

Tonga volcano had highest plume ever
recorded, new study confirms

MATHEMATICAL, PHYSICAL AND LIFE SCIENCES  RESEARCH  SCIENCE

PUBLISHED
4 NOV 2022

SHARE THIS

A new analysis led by Oxford University researchers has shown the devastating Hunga Tonga-
Hunga Ha'apai eruption in January 2022 created the tallest volcanic plume ever recorded. The
research has been published in the journal Science.

Vaizala

One-minute snapshots of lightning over the Tonga volcano eruption on January 15. The lightning surrounded the volcano "in distinctive ring patterns during the
peak of the eruption,” Vaisala reports.




Officer Esafe Vuki - Tongan Maritime Force

Tsunami waves caused by the eruption
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Submarine volcanic activity creates a significant
hazard to maritime transport.

Effect of Lowered
Water Density

* Area of lowered
water density above
the active vent that is
saturated in gas-rich
bubbles

Vessel enters area of
lower water density

_ and looses buoyancy
gas-rich Depending on the

i
bubbles magnitude of

buoyancy loss,
vessel may sink
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USV Maxlimer

Controlled in Essex, UK
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Tonga cables
100 m intervals
500 m intervals
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Animated underwater py
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PDC rebounds off
seafloor relief

PDC'channels
around seafloor
relief
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Seafloor Volume calculations:

* 9.5 km?3 lost (blue)

* 6.7 km3 added (red)
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Volcano 3

Tonga ——

International

submarine cable
(in original position)
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Maximum depth of PDC (m) and species abundance
«10%  (x = survey location, red circles = amount)
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Ash layer rich in volcanic glass and other particles

In layer
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Extensive volcanic activity and
hydrothermal venting

e ongoing activity within the
caldera during July/August
2022
occurred on the caldera
walls adjacent to each island
and in the east/southeastern
part of the caldera

) 0
I

] Kilometers 7 ; i 1Y, : 4 ; l ) |
- Wi i b id s E @) 2% SEABED
Ngn mEeon T

Taihoro Nukusangi




Acoustic plumes rising from the seafloor from
depths up to “650 m

Presence of reduced chemical species common to
both submarine volcanic and hydrothermal plumes

(e.g., Fe2+, H2S and H2) (de Ronde and Walker pers.
comm.)
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Thank you
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See our video on YouTube

Search for “Tonga eruption NIWA”
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