Hunga-Tonga-Hunga-Ha"apai Jan 15, 2022 eruption:
Assembly of heterogeneous magma sources recorded in melt
inclusions from plagioclase, clinopyroxene and orthopyroxene.
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In this session: see Cronin for overview and eruption model, Paredes-Marino for particle characteristics, and Stern for caldera morphology and evolution.



2022 eruption composition
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 Componentry: pumice (light, dark), massive glass, crystals (10%: plagioclase, orthopyroxene,
clinopyroxene and rare olivine), lithics.

* Tephra glass composition by EPMA ranges from 51.5 — 66 wt% SiO:

* Average glass comp =57.9 wt% SiO2 (n=>500)
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2022 eruption composition
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1: Brenna et al., 2022. Post-caldera volcanism reveals shallow priming of an intra-ocean arc andesite caldera: Hunga volcano, Tonga, SW Pacific. Lithos, 412-413, 106614.



Clinopyroxene M|

* Mg# average = 76.2, max 88.5 & min 27.5 (n=500)

* Ml range from 49-65 wt% SiO: . ' co oo i ELILRN
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melt inclusion

Orthopyroxene M|

* Mg# average = 74.2, max 82.7 & min 58.2 (n=300)
* Ml range from 50.5-60.6 wt% SiO2
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Plagioclase M|

* An average = 85.7, max 95.1 & min 73.6 (n=450)
* Ml range from 54-60.6 wt% SiO,

0.75
0.65
o™
o
o
< 055
@) 2022 ash
@©
o Plag Ml
0.45
0.35
50 55 60 65 70

SiO2

15.0kV

COMPO

100um Auckl.and 28/01/2022
NOR WD 11.0mm 12:33:56

10pm Auckland 28/01/2022
R WD 11.0mm 19:34:19




Conclusions

Clinopyroxene Ml span the full range of Hunga volcanic
compositions and extend to more mafic compositions.

Orthopyroxene and Plagioclase MI mainly overlap 2022
groundmass glass.

MgO vs. SiO, - Plag slightly higher and OPX slightly lower
compared to GM glass.

CPX Ml reflect sourcing from more primitive magmas.
OPX Ml resemble more evolved previous eruptions.
Plag Ml span full range of observed GM compositions.

Plus: Mineral zoning shows no evidence of magma
recharge immediately preceeding eruption.
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