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Southern Red Sea Rift
NE-SW extension 
< 16 mm/yr







34 cooling units (paleomagnetic sites sampled)



A paleomagnetic site, > 1 site here



A paleomagnetic site, > 1 site here Sediments in b/n paleomagnetic site



A paleomagnetic site, > 1 site here
Sediments in b/n paleomagnetic site

More than 7 paleomagnetic site here



7 – 12 core 
samples/site



The basalts studied are of Pleistocene – Holocene age (1.1 Ma - .07 Ma)
Lahitte et al. 2001





Gulf Basalt µ = 5.68 A/m (s=-4.2/+16.6)

NRM directions are random
& cluster either 20 mT AF 

 300 degree C



Representative normalized
Intensity decay curves for
Samples treated with
progressive AF

MDF 5 – 60 & > 100m T



Representative normalized
Intensity decay curves for
Samples treated with 
progressive thermal demag. 

Mag decays to 50% of NRM 
b/n 250 – 580 degree 
centigrade 



 In order to characterize magnetic
Materials, rock – magnetic experiments
were carried out using the most
sophisticated & most commonly used
instruments at the LMU, lab facility,
Germany.

 Variable Field Translation Balance
(MM VFTB) & Alternating Gradient
Force Magnetometer.

 IRM acquisition & associated back
Field curves, as well as hysteresis
loops, & thermomagnetic curves are
measured.

The RockMag Analyser 1. software
by Leonhardt, 2006 was used
throughout.

10 representative samples measured



Paramagnetic contribution 
(slope) is subtracted to get
the true ferromagnetic signal





IRM acquisition curve rise
Steeply and reaches its
Saturation before .5T.

No contribution from 
Hematite





The crossover point of 
the IRM acquisition and
back field curves range
0.5 – 0.55 indicating little
or no interaction.

This value indicate grain
size ranges from single
Domain to Pseudo-single
Domain (Johnson et al. 1975).



Representative thermomagnetic
(Js-T) curves.



Day plot (Day et al. 1977) for the 10 samples

Grain size dependence of the hysteresis parameters



9 of 10 samples
measured show
heating and
cooling curves
that are reversible

With a curie point
around 580 degree
-Magntetite or
titano-magnetite



Only 1 sample show 
Heating and cooling
Curves that are 
irreversible.

In the heating curve,
The 1st inflection b/n 
Temperature 100 -200 is 
due to goethite and b/n 400 
– 500 is due to 
Maghemite (Larson & 
Walker, 1975)

The cooling curve is 
characterized by large 
increase in Js owing to the 
formation of Magnetite due 
to the disintegration of 
goethite through hematite 
(e.g. Dekkers. 1990).













Reversal Test – Positive
(Class-C)

McFadden & McElhinny, 1990



N=34, Ds = 355.6, Is = 13.4, K = 32.4, α95 = 4.4





Reversal Test – Positive
(Class-C)

McFadden & McElhinny, 1990



N= 25, Ds = 354, Is = 13.8, K = 40, α95 = 4.5





Southern Red Sea Rift
NE-SW extension 
< 16 mm/yr





Conclusion
• After rigorous paleomagnetic procedures, the dominant

magnetic minerals carrying magnetizations are magnetite and
titanomagnetite with subordinate goethite/Maghemite in
some samples .

• The magnetic grain sizes are all within PSD.
• The age of the samples analysed ranges between 1.1 Ma and

.07 Ma, which exceeds the typical Secular variations.
• The observed rotation could not be due to the major overlap

b/n Southern Red sea rifts and Gulf of Aden Ridges.
• The observed counterclockwise rotation could probably be

due to the right stepping and overlap of the southward
propagating Red Sea rifts.
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