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The Afar depression in Ethiopia is located at the triple junction of the divergent plate boundaries of the Nubian, Arabian
and Somali plates. This area is considered to be at the beginning stages of an ocean floor spreading event that has progressed
from continental rifting (Ishikawa, 2021). In particular, in the area around Dabbahu volcano (Dabbahu Rift), there was active
seismic activity and normal fault formation from 2005 to 2010, and lava eruptions were observed in some areas. Analysis of
GPS and seismic data has estimated that there were repeated localized vein intrusions 10-60 km long and 1-3 m wide, with
total vein intrusions ranging from 8 m wide, 60 km long and 2-10 km deep (e.g. Ebinger et al., 2010). Thus, the area must be
an excellent field for exploring the subsurface structure of the ocean floor spreading axis area and the formation process of
magnetic anomalies.

We carried out the walking magnetic field observation in the Afar depression in 2016. The observation was conducted
over four days on a measuring line with a height difference of approximately 90 m and a length of approximately 56.8 km
(68.5 km alongside). In this study, the sparse magnetic inversion analysis (Utsugi, 2019) was applied to the acquired data.
The results suggest the presence of positively and negatively magnetized regions representing past igneous activity at depth.
By extracting signals derived from shallow structures and comparing them with the results of rock magnetic studies, we
attempted to elucidate the formation process of the stripe pattern of magnetic anomalies associated with the spreading of the
ocean floor.
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