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Definition of the plumbing system geometry and the magma
storage conditions prior to an eruption represent major goals in
volcanology for their implications on the eruptive style and thus
the management of future volcanic crises. Here Cl is used as a
geobarometer for alkaline magmas in order to discuss the
geometry of the Campi Flegrei volcanic complex. The results
obtained on representative fallout deposits of selected explosive
eruptions of Campi Flegrei evidence a shallow multidepth
plumbing system. We describe evidence for a most-shallow
reservoir located at a depth equivalent of 65 MPa for Agnano
Monte Spina eruptions (4.67 ka). Conversely, for the Agnano
Pomici Principali (12 ka) and the Astroni 6 (4.23 ka) eruption,
the pressure is higher, ~ 100 MPa, close to the 115 MPa deduced
for the last explosive eruption of Monte Nuovo (AD 1538). The
pressure estimates for the two ignimbritic eruptions are discussed
in detail with respect to magma withdrawal models published for
these eruptions. The pressure domains of storage of the magma
leading to the fallout phase of these two eruptions, as deduced
from the Cl geobarometer, provides evidence for contrasted
domains: a shallow one (~40 MPa) associated to a deeper one
(~150 MPa) for the Campanian Ignimbrite eruption (39 ka) and a
deeper one (~130-165 MPa) for the Neapolitan Yellow Tuff
eruption (14.9 ka). For comparison, the reservoir leading to the
Cretaio eruption of Ischia island (AD 430), the only studied
eruption of Ischia, is located at the greatest pressure and depth, ~
140 MPa. Another interesting result is the influence of oxidized
S on Cl solubility as highlighted by the difference between the
Campanian Ignimbrite and the other eruptions: indeed, to
correctly interpret the Campanian Ignimbrite in terms of
pressure, no influence of S is noticed, contrary to the other
eruptions, as the Neapolitan Yellow Tuff eruption. In addition,
compared to Mount Somma – Vesuvius, the magma plumbing
system of the Campi Flegrei volcanic complex is shallower,
erupting more homogeneous differentiated magma. Such
approach of the geometry of the plumbing system through Cl
investigations may be applied to all alkali-rich magma systems.




