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Paleomagnetism of the Karoo Large Igneous Province in the Sani
Pass area, South Africa-Lesotho border.

INTRODUCTION ]

The Karoo Large Igneous Province (LIP) is one of the world’s largest
continental flood basalt on earth (Courtillot & Renne, 2003).

It is preserved as erosional remnant and occur prior to the breakup of
Gondwana supercontinent leading to the opening of Indian Ocean
(Duncan et al, 1997).

Karoo LIP is exposed in Southern Africa (Figure 1).

It is related to mass extinction and climate change (Moulin et al,
2016).

The basal lava flow lie conformably on the Clarens Formation of the
main Karoo Basin) and the lava flows are divided into two groups the
Drakensberg and Lebombo Formation (Duncan & Mash, 2006}.
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Figure la Showing the distribution of Karoo Large Igneous Province in Southern Africa, b
Showing the locality of the study area together with previously studied localities. Modified
from Moulin, 2016.

AIMAND OBJECTIVES

Determining the Geomagnetic field behaviour, polarity reversals and
palaeosecular variation during Early Jurassic period.

METHODOLOGY

A total of 52 paleomagnetic sites were collected with typically 8 to 12
core samples per site.

Three standard specimens were obtained from each sample and
specimens were demagnetized using stepwise thermal (Th) and
alternating field (AF) techniques.

Remanence magnetization was measured with a 2G Enterprises
superconducting and AGICO spinner magnetometers at the
University of Texas at Dallas and the University of KwaZulu Natal,
respectively.
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Figure 2 Demagnetization results of selected data subjected to thermal and alternating field
demagnetization techniques.

A total of 29 sites are of normal polarity, with 12 sites of reverse
polarity, and 11 sites exhibit intermediate directions.

An overall mean direction of Dec = 343.3°, Inc = -54.6°, a95 = 3.9°, k
=344 (N =41) is obtained. @ An estimated mean of Virtual
Geomagnetic Poles (VGP) values is Lat = 74.6°, Lon = 270°, A95 =
4.5° k =25.6 (N =41).

The normal and reverse polarity pass data the reversal test of
Mcfadden & McElhinny, 1990.

Batobeleng Fisah Monareng

Syracuse
University

DECLINATION INCLINATION VIRTUAL GEOMAGNETIC FIELD
2900
C C i N C
£ A L
2800 - @ F HT — W
- EAEI L !
L M F H L H
C L e I
2700 JH ot m”'
E ] E '}: l E "
E E e r By F Lpeny
2600
- £ E
—;! E; B F = r HH
§ 2300 N
F I F HH C -
r vl [ - it
2400 ~ = b
o b C r b
HEN AN BEM
2300 - F L
e [H U B |
C Hi C H r
2200 ] ju— T Ld
2he Bl | - 7 +
E kd B H 4
EE | B el B 7
2100 " b
= - r H
bt by b by sl Ol rnilr il el =1 SETA RET NETd FETd AR AT

-150 -100 -0 0 30
Declination (o)

100

-40

<20 0

20 40 60 80 100 -120 -80 40 0 40 80 120

Inclination ( o )

Latitude (')

Figure3. Altitude variation of the paleomagnetic field data inclination, declination an of

the Sani Pass area VGP.

Table 1 Virtual Geomagnetic pole of the Karoo LIP in the Drakensburg area. Previous
data adapted from Moulin et al, 2016.

Sections
Sani Pass
Oxbow-Moteng Pass

Naude’s Nek
Naude’s Nek ; Oxbow-
Moteng Pass

Sani Pass, Bushman’s Pass
Sani Pass, Nazareth, Rhodes,
Mafika Lisiu

OXB, BTW, LTW, MPLPW,
MKH, LTE, MLPE,

KAT, SOM, SP, ON

OXB, BTW, LTW, MPLPW,
MKH, LTE, MLPE,

SOM, SP, ON

APWP at 178.4 Ma

APWP at 182.4 Ma

|\
41b
29b

15b

44b
74b
47b

1lc

10c

12

VGP Lat.

°N VGP Long. (°E

74.6
65.3

76

68.9

71

71.6
74.4

72.3

66.8

69.8

270
267.9

268.8

268.1

269

273.5
272.8

2735

263.9

261.4
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25.6
27.9

30.8

26.5

104

33
104

427.4

33.4

46.5

4.5
5.2

4.3

15

3.7
4.5

2.3

7.6

7.6

This study
Moulin, 2016

Moulin, 2016

Moulin, 2016
Van Zijl et al. 1962a,1962b

Kosterov & perrin, 1996
Hargraves et al, 1997

Moulin et al, 2011,
recalculated from data of
Hargraves et al, 1997

Besse & Courtillot, 2002

Besse & Courtillot,2002

* Apolarity sequence of R-N-R-N is identified from bottom to top of the

- Sani Pass section; with the anomalous flow directions originating
from the top reverse and normal polarity intervals.

e This result modifies the earlier-reported R-N polarity reversal
sequence, with intervening transitional directions, by Van Zijl et al.

1962a, 1962b.

REFERENCES

. Besse, J., and Courtillot, V. (2002). Apparent and true polar wander and the geometry of the geomagnetic field over the last 200
Myr, J. Geophys. Res., 107(B11), 2300.

. Courtillot, V. E., and Renne, P. R. (2003). On the ages of flood basalt events, C. R. Geosci., 335, 113-140.

. Duncan, A.R. and Marsh, J.S. (2006). The Karoo Igneous Province. In: Johnson, M.R, Anhaeusser, C.R. and Thomas, R.J. (eds). The
Geology of South Africa. Geological Society of South Africa, Johannesburg/ Council for Geoscience, Pretoria, 461-499.

. Duncan, A. R., Hooper, P. R., Rehacek, J., Marsh, J. S. and Duncan, A. R. (1997). The timing and duration of the Karoo igneous
event, Southern Gondwana, J. Geophys. Res., 102(B8), 18,127-18,138.

. Hargraves, R. B., Rehacek, J. and Hooper P. R. (1997). Palaecomagnetism of the Karoo igneous rocks in southern Africa, S. Afr. J.

Geol., 100, 195-212.

. Halls, H.C. 1976. A least-squares method to find a

Int., 45, 297-304.

from

r ization circles, Geophys. J.

. Kosterov, A. A., and Perrin, M. (1996). Paleomagnetism of the Lesotho basalt, southern Africa, Earth Planet. Sci. Lett., 139, 63—

78.

. McFadden, P. L., and McElhinny, M. W. (1990). Classification of the reversal test in paleomagnetism, Geophys. J. Int., 103, 725—

729.

. Moulin, M., Fluteau, F., Courtillot, V., Marsh, J., Delpech, G., Quidelleur, X., and Gérard, M. (2016). Eruptive history of the Karoo
h: hys. Res. Solid Earth, 122, 738-772.

. Moulin, M., Fluteau, F., Courtillot, V., Marsh, J., Delpech, G., Quidelleur, X., Gérard, M., and Jay A. E. (2011). An attempt to

constrain the age, duration, and eruptive history of the Karoo flood basalt: Naude’s Nek section (South Africa), J. Geophys. Res.,

lava flows and their impact on early Jurassic

116, B07403.

. Van Zijl, J. S. V., Graham, K. W. T., and Hales, A. L. (1962a). The pal
Evidence for a genuine reversal of the Earth’s field in Triassic-Jurassic times, Geophys. J. R. Astron. Soc., 7, 23-39.

. Van Zijl, J. S. V., Graham, K. W. T., and Hales, A. L. (1962b). The palaeomagnetism of the Stormberg lavas of South Africa 2: The
behaviour of the magnetic field during a reversal, Geophys. J. R. Astron. Soc., 7, 169-182.

of

the berg lavas of South Africa 1:

/ACKNOWLEDGEMENTS

¢

—~~
KWAZULU-NATAL

[ —/W'
e

[y
IFE

Research
RF fSinston



	Paleomagnetism Of The Karoo Large Igneous Province In The Sani Pass Area, South Africa-Lesotho Border
	Recommended Citation

	Slide 1

