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Monogenetic volcanic fields:
Volcanic hazard

Monogenetic volcanic fields:
small-volume eruptive centres
scattered in a large area

Long lifespan (several Ma) -
even fields declared inactive can
become active again

Fast ascending magmas Paricutin, Michoacan-Guanajuato Volcanic Field, Mexico

- can reach the surface within a
few days
-> highly unpredictable nature

A great threat, especially in
overpopulated areas (i.e.
Auckland, New Zealand)

Mt. Eden, Auckland Volcanic Field, New Zealand



Introduction

Basaltic Magmas
Produced by partial melting of the upper mantle

Fast ascent, especially at monogenetic volcanic fields - Small degree of
magma differentiation

- The composition of magma that reached the surface represents the
composition of the parental magma
- Whole-rock geochemistry
—> Implication for the source region characteristics

- But sometimes: presence of abundant xenoliths and xenocrysts in the basalt
—> significant modification in the whole rock geochemical data

- Pyroclastic rocks
—> juvenile basalt fragments

!

Another method has to be applied
—> Detalied investigation of fresh sideromelane glass shards



Location

Bakony-Balaton Highland Volcanic Field
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Previous knowledge
about the Bondord

Compex volcanic structure

- multiple different eruptive
phases (tuff ring, lavaflows,
scoria cone)

- Complex magmatic system
beneath the Bondord

Previous petrological &
geochemical studies of the lava
rocks

—> unusually rich in xenocrysts
and xenoliths

What about the pyroclastics?
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Petrography

Textural features

Lava rocks Basalt fragments in the pyroclastics



Orthop\yroxene
crystal frag(r{ent
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Glas_s shards: colour




Glass shards: Crystal content

Crystal-rich glass shard Crystal-poor glass shard



Glass chemistry
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Na,0+K,0
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Magma differentiation
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Major element geochemlcal modelling
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A Whole-rock geochemical data (from lava rocks): Embey-Isztin et al.,
' 1993; Unpublished data, Harangi, 2009



Major element geochemical modelling
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¥ Modelled compositions (crystal-rich glasses)
@ Modelled compositions (crystal-poor glasses)
¥ Cyrstal-rich glass compositions

# Crystal-poor glass compositions



Comparison with other glass shards
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Comparison with other glass shards
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Summary

« The textural features and modal composition of the juvenile basalt fragments
of the pyroclastics and the lava rocks are similar = they represent similar
magmas

- Contaminated whole-rock compositions

- Eliminating the effect of contamination caused by xenocrysts

« Major element geochemical modelling of glass shards - almost the only
plausible method to approach the parental magma composition in the case
of pyroclastic sequences

Future plans:

- Whole-rock geochemical analysis of the juvenile basaltic pyroclasts
—> separation of xenocrysts

- reanalyzing the composition of glass shards with WDS (EMPA)

- Study of additional crystal-poor glass shards
—> trace element compositions (LA-ICP-MS analysis)



Thank you for the attention!
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