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34 cooling units (paleomagnetic sites sampled)
















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

IDahhahu

&

O R0
{723 J)-&Z (HJUb
e T

%725 0.950=0/025/0 AHew
JS : 9‘)0__[ 025 .hslisa

. . ! ¥ » i
| £ N % 8 ,rzu.'*“og 006 S
'_‘ “\ X & } & \ \
* Image 2009 DigitalGlobe}

b L7 g
SN \linage 1--20[1;)‘1113rr.1l'~1etric:-}‘ 79008k ’25‘1“ 009‘3372p~.,] 36 [16008[(2

k_

; : Ly e (=)
; : _ B L 70R 0102500358 . N .-;20200 0:07, :
12:2931:349N  40°53:16555-EF sz alt 1"‘-} 39 KmAJ 1] /j




* %
& oy f /
| 'i_-sroe%\n 012 '.

(50 3 _
‘40 21'0035 1 &/ 5EE UUIE"'U 054
,ﬂf" :

75BB0.114°0/015 E
34 \ \
75A210:328+0/036
o

75AR 0624 £0.011
(=]
o

75AQ 0.45840.181

A
\

: He Im.lgi' 2009 Dlljl!d|(||0hﬂ' LB 1 .
J |ITIr1L}E.' c%2 009 TerraMetrics 3. [ iy
o iINEL | . Google;
(=5 I L _ . . . s :

12°42:50.03" N™ 41°01'14.36"E ' A Eyealt . 50.90 km Y




Frequency

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

&0
) N =182
5O |
- n=69A/m
40 :_ .................................................................. €= 108 A/m
B0 |
20 |
10 |
n LTttt rtrrtrrrrrtrrrrrrtrrrrrrrrrrrrirrrtad
0.3 0 0.3 06 0.9 1.2 1.5 1.8

Log (M) in Afm

=NRM directions are random
& cluster either 20 mT AF
= 300 degree C



0.2

—O— PMAF3-5B (M/Mmax)

—O— PMAF6-6B (M/Mmax)
—+HH— PMKR10-9B (M/Mmax)
—<&— PMKR14-2B (M/Mmax)

—A— PMSH2-4A (M/Mmax)

all

I

EEI/

El{.JIIIIIIIIIIIIII

I

[N

\ —
' =

AN

IIIIIIIIIIEI IIIIIIIIIIEIIIIIIl S

5

IIIIﬁiIIIIIIIIIIIIIri

XN;NNN;XNN;XN‘

I IIIIIIIIEIIIIIIIIIIIIIIIIIEIIIIIIIIIIIIIIIIIIIIEIIIIIIIIIIIIIIIIIEIIIIIIIIIIIIIIIIIIII

\

INnES

T AT

TR ST AT

IR T G TR

(1S IETTLA T Lo LI TR
| ') i Y

T 1
(LG

AT i

}H'L'_WE IIIIIIIIIIIIIIIIIEIIIIIIIIIIIIIIIIIIIIEIIIIIIIIIIIIIII
=
= E = IE]
| o { BU ) (

Alternating Field (mT)

Representative normalized
Intensity decay curves for
Samples treated with
progressive AF

MDF5-60&>100mT



M/Mmax

0.6

0.4

0.2

—O— PMAF3-5¢c (M/Mmax)

—O— PMAF6-6C (M/Mmax)
—H— PMKR10-9C (M/Mmax)
—<&— PMKR14-2C (M/Mmax)

—A— PMSH2-4B (M/Mmax)

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

Il

XNXNEXXXX%NNN‘E

XXXEXNN

AL

A s o

HHNES RN wl AN

||I||I||I||I||I||I|IIHHIIIII||I||I||I||I||IIIIHIIII||I||I||I||I||I||I||H[|||I||I||I||I||I||I|

IIIIEEEiiiiIIIIIIII nIIIIIIIIIIIIIIIIIIIIIF"liiIIIIIIIIIIIII

&

(T T A

10 R TN REROTRTT 1

IIIIIIIIIIIIIIIIIIIWIT[IIIIIIIIIIIIIIIIIIIII|]TIIIIII!i.JIII!!!!IIiiliI

=l
(=]
I

| 40(C 0C 00
Tempersture (°C)

I

I

: =
*'*”!*F!#IFEHII[I]M!!H%}HU""!!!!E HifdHNEINnnnEnnnmEEinngie

I

VEg decays to 50% of NRM
-"- 250 — 580 degree
tigrade



M (A.M’/Kg)

0.6

| —— Mlagmetization [ & M2/Eg) I

PMAF1-2c_hysteresis_Data

+* 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
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Paramagnetic contribution
(slope) is subtracted to get
the true ferromagnetic signal
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1 R R ] S A U B IRM acquisition curve rise

N / Steeply and reaches its

Saturation before .5T.

No contribution from
Hematite
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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).



S e Representative thermomagnetic
PMAF1-2c_Heat_Cooling_Data (Js-T) curves.
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Day plot (Day et al. 1977) for the 10 samples
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Grain size dependence of the hysteresis parameters
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The cooling curve is
characterized by large
increase in Js owing to the
formation of Magnetite due
S to the disintegration of
goethite through hematite
(e.g. Dekkers. 1990).
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Conclusion

e 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.

e The observed rotation could not be due to the major overlap
b/n Southern Red sea rifts and Gulf of Aden Ridges.

e 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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