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The Main Ethiopian Rift (MER) is the northern portion of the East African Rift System and separates
the Eastern and Western plateaus of Ethiopia. The recent volcanic and tectonic activity is largely
focused within the rift basin along a 20 km wide zone on the rift floor. Large silicic volcanic
complexes are aligned along this central rift axis but their eruptive histories are not well
constrained.
The Bora-Baricha-Tullu Moye (BBTM) volcanic field is situated in the central Main Ethiopian Rift and
has a different appearance than the other MER volcanic systems. The BBTM constitutes several
late Quaternary edifices, the major ones are: Tullu Moye, Bora and Baricha. In addition, there are
multiple smaller eruptive vents (e.g. Oda and Dima), cones, and domes across the ca. 20 X 20 km
wide area. Currently, there is very little information on the frequency and magnitude of past
volcanic eruptions. We present a new dataset of field observations, componentry, petrography,
geochronology (40Ar/39Ar), and glass major and trace element chemistry. The data are assessed as
potential fingerprints to assign diagnostic features and correlate units across the area, and
establish a tephrostratigraphic framework for the BBTM volcanic field.
Two large-volume and presumably caldera-forming eruptions are identified, the younger of which
took place at 100 ka. The volcanic products exposed in the BBTM area show that the volcanic field
has undergone at least 20 explosive eruptions since then. The post-caldera eruptions have
comenditic (Tullu Moye) and pantelleretic (Bora and Baricha) magma compositions. Other smaller
edifices such as Oda and Dima also erupted pantelleritic magmas, and only differ slightly in
composition than tephra of Bora and Baricha. Tullu Moye had two distinct explosive eruptions that

dispersed tephra up to 14 km away and on to the eastern plateau. Bora and Baricha together had
at least 8 explosive eruptions. Their deposits can be distinguished by their light grey color and
unique lithic components. Oda had 7 eruptions, the most recent of which generated a pyroclastic
density current that travelled up to 10 km away from the vent. Dima experienced at least 3
eruptions, generating tephra with a bluish-grey colour.
This mapping and compositional analysis of the deposits from the BBTM in the MER indicates that
the region has been more active in the last 100 ka than previously thought, which has implications
for hazards assessments for the region.
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