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Paleomagnetic field variation during the transitional geomagnetic field from lava
sequence in the Afar Depression, Ethiopia
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Reconstructing temporal changes in paleomagnetic intensity as well as paleomagnetic direction are important to better
understand the variation of the Earth’s magnetic field during geomagnetic reversals and geomagnetic excursions. Lava se-
quences, which provide a continuous record of the earth’s magnetic field, are useful in reconstructing temporal changes in
absolute paleomagnetic intensity. The Afar depression in Ethiopia is located at the triple junction of three expanding plates
and is an area where aspects of ocean floor expansion can be seen above ground. Tendaho Graben is a 50 km wide rift formed
by the extension of the Red Sea Rift propagator to the center of the Afar depression, and is dominated by normal faults
with northwest-southeast strike. The cliffs created by the Tendaho Graben normal faults expose lava sequences, making this
paleomagnetic records useful for studying temporal variations in paleomagnetic field variations, including those during the
geomagnetic transition. Previous studies have reported the ages and paleomagnetic directions from the lavas in the Tendaho
Graben. We collected samples from two sections of lava sequences (Section 1: 18 lavas; Section 2: 10 lavas) that may have
recorded the Matuyama-Brunhes reversal. In addition, one section (Section 3: 5 lavas) was sampled for the 600 ka excursion
reported in Kidane et al. (2003). In this study, we measured absolute paleomagnetic intensity using the Tsunakawa-Shaw
method for three sections of the Tendaho Graben lava sequence. For the 18 lavas of Section 1, about 275 sample of each
lava was measured; the results show paleomagnetic polarity changed from reverse to normal between Units 5 and 6 and it
also changed normal to reverse between Units 10 and 11. Absolute paleomagnetic intensity showed a large increase between
Units 6 and 7 and a decrease between Units 8 and 9.

For the 5 lavas of Section 3, measurements of 174 samples of each lava showed intermediate directions in five units. Of
these, multiple lavas showed the similar directions as that of the 600 ka excursion reported by Kidane (2003). Absolute
paleomagnetic intensity showed values below 10 . T.
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