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The Late Holocene Zacapu cluster (HZC), located at the
western margin of the Zacapu lacustrine basin (Michoacán-
Mexico), comprises four eruptions that occurred closely in space
and time over a period of ~2,500 years: Infiernillo, Malpaís Las
Víboras, Capaxtiro and Malpaís Prieto. The cluster started in a
Strombolian style with the eruption of the Las Vigas scoria cone
(SiO2 = 57 wt.%), which also produced the Infiernillo lava flows
(SiO2 < 59 wt.%). It was followed by Malpaís Las Víboras, a
thick andesitic (SiO2 = 61-63 wt.%) lava flow with a pure
effusive style. The next eruption was Capaxtiro, an andesitic
(SiO2 = 62-64 wt.%) compound lava flow field formed by 28
flow units and a dense spatter cone. Finally, the youngest
volcano, Malpaís Prieto, is a thick andesitic lava flow chemically
and morphologically similar to Malpaís Las Víboras. The spatial-
temporal proximity and geochemical progression from a gas-rich
mafic magma to a SiO2-rich degassed magma suggest a genetic
relationship. In order to test whether the cluster tapped a single
progressively evolving magma reservoir, or was produced by
different magma batches, we conducted Sr-Nd-Pb-Hf isotopic
analyses combined with major and trace element modelling for
fractional crystallization (FC) and assimilation (AFC) processes.
Major element variations are consistent with closed system FC of
olivine and pyroxene, with minor Fe-Ti oxides. However, La and
Zr vs. SiO2 trends are opposite to those expected for FC or AFC.
Furthermore, isotopic signatures do not vary systematically with
time, contrary to the expectation for progressive assimilation of
continental crust. Although FC is an important process in
generating the observed range in SiO2, the eruptions are not
related to one another via progressive FC or AFC, and likely
require variable degrees of melting of a heterogeneous mantle
source. Ongoing Os isotopic analyses and olivine diffusion
profiling will provide additional constraints on the sources,
processes of evolution, and magmatic timescales, to better
understand the petrogenetic relationship between the magmas of
the eruptive sequence.
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