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(Phreatomagmatic eruption products from the maar complex of
Lamongan Volcanic Field (LVF), East Java, Indonesia)
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Phreatomagmatic eruptions at maar volcanoes produce ash-rich pyroclastic deposits that
record information about eruption dynamics and the underlying magmatic system. This
thesis characterized volcanic ash preserved in maar deposits of the Lamongan Volcanic
Field (LVF), East Java, to advance understanding of maar eruption processes and
magmatism. The investigation of ash particles through integrated analysis of textural,
morphometric, and geochemical properties from six maars reflected factors influencing the
variability of ash particle type and morphology. Two juvenile ash types were identified:
Juvenile A (black and brown ash) and Juvenile B (orange-brown ash), reflecting different
fragmentation mechanisms. Juvenile A particles exhibited blocky shapes despite
heterogeneous basaltic compositions, highlighting phreatomagmatic fragmentation.
Irregular Juvenile B particles indicated magmatic fragmentation of basaltic andesite
magma. Geochemical analysis of ash particles revealed two fractional crystallization
trends influencing compositional variation. Major and trace element compositions
revealed two fractionation trends from mafic to felsic endmembers, influenced by
clinopyroxene =+ olivine + plagioclase + Fe-Ti oxide fractionation and plagioclase + minor
Fe-Ti oxide fractionation, respectively. Primitive scoria and lava compositions suggested
evolution from a spinel £ garnet peridotite source undergoing crustal assimilation and
fractional crystallization. Stratigraphic characterization and ash aggregate identification

at Ranu Klakah maar tracked changing eruption styles over time. Abundant aggregates



in Unit 2 are correlated with intense wet conditions optimum for aggregation. Altered
domains and juvenile materials within aggregates provided insights into magmatic
fragmentation and vent material recycling over time. Componentry, morphometry, and
mineralogy fingerprinted variable eruption dynamics through aggregate preservation.
This integrated study demonstrates how volcanic ash characterization illuminates maar
eruption dynamics and heterogeneity within small-scale basaltic magmatic systems like
the LVF. Such multi-parameter analyses advance understanding of volcanic processes

influencing monogenetic volcanism and associated hazards.
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