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Context

Askja caldera is one of the major volcanic landmarks in central Iceland. The Plinian eruption of 1875 was associated with a collapse of the
caldera in response to the draining of a shallow magma reservoir. The collapse generated major ring faults, reactivated by dyke intrusions in
the following decades. Since 2014, the seismicity has not decreased and affects the northern part of the collapsed area and is aligned with
the normal (ring) faults controlling the collapse structure. In addition, a new phase of rapid uplift (tens of centimeters per week!) began in
August 2021 and now affects the entire caldera, suggesting possible magma recharge in the plumbing system.
The interpretation of geodetic and geophysical signals associated with deformation required the most accurate possible model for the
architecture of the volcanic plumbing system. To achieve this target the master student will work on the collection, petrographic and
chemical analysis of volcanic rocks samples erupted before the 1875 caldera forming eruption until the last eruption of Askja in 1961.
This project will be associated with the master project entitled “Landslide and ground deformation analysis of Askja Caldera (Central
Iceland)”.

Aims and Methods

We will collect rock samples of 3 eruptions preceding the 1875 caldera forming event and 4 eruptions following this event, which include
the last eruption of Askja in 1961. We will use existing literature data for whole rock chemistry and focus on the collection of mineral
chemistry data that will be used to obtain information on pressure and temperature of magma storage before the eruptions. The study of
the eruption preceding the 1875 caldera forming event and the eruption that followed will allow us to determine if magma and mineral
chemistry would have been capable to identify the sign that a caldera forming eruption was impending. Additionally, this study will
illuminate the current plumbing system at Askja, which is of the essence to interpret the signs of the ongoing unrest.
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