Eeole Dosctorale s

Seiences de o Terre de

Tinstiut de_ Phusique
du Globe de Paris

ST PRSI
00 GLOBE 0 PAR'S

Paleomagnetic study of the Bundelkhand dykes swarms, Central India
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The Bundelkhand Craton, Central India
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Site KH14. Dykes display chilled margins and
do not show any interactions with the host
rocks.

Site KHo7. In a few cases, samples were taken
from blocks with some uncertainties
concerning their in-situ position. In those
cases, the paleomagnetic directions was used to
select the coherent data.

Simplified geologic map
Modified from A.K. Basu (1986)
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The early Proterozoic Bundelkhand massif granite of Central
India (2492+10 Ma, *°°Pb/2’PB on zircons, Mondal et al.
2002) is extensively intruded by suites of NW-SE and NE-SW
trending mafic and ultramafic dykes. These dykes are mostly
dolerites with subordinates pyroxenites, or lamproites. The
geochemical signatures of the two compositional types are
different for the NW-SE and NE-SW trending suites
(Mallikharjuna Rao, 2004). “°Ar/*Ar age determinations of
the dolerite dykes suggest two phases of dyke activity at ca.
2150 Ma and 2000 Ma (Mallikharjuna Rao et al. 2005).

We have collected 436 oriented samples from 21 sites distributed within 16 dykes.
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Site ID Dyke azimuth and observations

KHO1 N 270 blocks

KHO02 N 270 blocks

KHO3 N 270 blocks

KHO04 N 310 road cut (in situ 100%)

KHO5 N 335 blocks

KHO6  Granite for contact test

KHO7 N 20 blocks

KH08 N 310 blocks

KHO09 N 320 blocks

KH10 N 330 erratic blocs

KHO1, KHGZ, KHOS, ..K”?KW KH11 N45 az. given by blocks in field

KHOB, KHO7, KHOB,  ~KHO9, KH10 KH12 No az. sampled in a village
KHos™  KHOS KH13 N80 road cut (in situ 100%)

. KH14 N80 road cut (in situ 100%)

K17, Ki1e KH15 N 80 at the top of a hill

KHIS it
KH14®

KH16®
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Demagnetization results

Both thermal and alterna-
ting field demagnetiza-
tions were conducted in
order to check for the
consistency of the results,
but also to investigate the
distribution of unbloc-
king temperatures as well
as the suitability of the
paleodirections for
studies of  absolute
paleointensity. In most
cases a characteristic
component was isolated
beyond 500°C and 10
mT.
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138 samples were rejected (46,6%)

- 26 samples because of lightning (13 samples from site KHo4,
3 samples from site KH11, the entirely 10 samples from site KH15)

- Sites with no clear azimuth (KH12, 15 samples) and erratic
blocs (KH10, 17 samples) were rejected.

- Directions without correlation within site or dyke, especially
when it depends of blocks (1 block from KHoz1, 5 samples ; 1 block
from KHo3, 4 samples ; 1 block from KHos, 5 samples ; KHoy
entirely, 21 samples ; 1 block from KHo08, 4 samples ; 1 block from
KHo9, 7 samples ; 2 blocks from KH16, 7 samples; KH20 entirely,
16 samples and KH21 entirely, 11 samples).

Positive backed contact
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More than 3 metres from
contact with dyke from site
KHoz1, KHoz2, KHo3

Less than 3 metres from
contact with dyke from site
KHoz1, KHoz2, KHo3

Magnetic mineralogy
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Puzzling observations and results

Bundelkhand dyke swarms
10 sites, 18 blocs, 82 samples
Dec.= 167,5°; Inc.= -17,2° ; a95= 13,5°
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Bundelkhand dyke swarms
2 sites, 3 blocs, 19 samples
Dec.= 109,9°; Inc.= 85,2° ; «95= 20,9°
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Great Mahoba dyke
2 sites, 27 samples
Dec.= 15,7°; Inc.= -32,8° ; 195 = 5,4°
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Three groups of directions were identified. Though there is no clear correlation between the
dykes strikes and the paleomagnetic directions, except for the Great Mahoba Dyke, we cannot
rule out completely the possibility of relationships in the absence of accurate geochronometric
determinations.

Preliminary paleointensity results

40 samples were treated using Coe-Thellier approach with pTRM and NRM check . Only 10 %
are considered to be succesful. 3 from site KHo4 (declination pointing south in the horizontal
plane) and 1 from site KH17 (vertical inclination). None from the Great Mahoba Dyke.
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Geochronologic experiments are under way. Implications of the present study would concern
the True Polar Wander Hypothesis, Apparent Polar Wander of the Bundelkhand Craton, and
paleointensity of the Earth magnetic field around 2000 Ma.
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KH16 N 285 blocks and sill in granite
KH17 N 20 blocks
KH18 N 290 blocks
KH19 N 21 blocks
KH20 N 310 blocks
KH21 N 20 blocks
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Magnetic mineralogy is dominated by titanomagnetite and almost primary pure magnetite.

Magnetic granulometry indicators fall within the PSD domain range.
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