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by four to give values for 'a' and 'b'. The X and Y components are

e

overdetermined by the fifth and sixth spins thus placing greater ccnfi-
dence in the accuracy of their derived amplitudes. When the desired

number of spins has been completed the stored wave-forms, measured by

the fluxgite sensors, are subjected to Fourier Analysis to yield the
fundamental two orthogonal components for a particular orientation as

s indicated above. The final cutput is the amplitude and direction (Fig

7b) of the vector of magrnetisation. The measurement time increases
linearly with the number of spins whereas random noise decreases with the

square root of the measurement time,

!
!
i
!
!

Alternating-field demagnetisation was carried out on an apparatus based
on that described by McElhinny (1964). The specimen was tumbled, by
rotation about two orthogonal axes and prece 1 about a third, in the
centre of a coil through which a decaying . . current flowed. This
randomised all magnetic domains having coercivities below the maximum
ield produced by the peak (initial) current. The maximum field that
could be achieved by the coil was ]00 ml which is significantly less than
that (20C mT) obtainable from the apparatus described by McElhinny. Since
most coercivities of secondary magnetisation are less than £ 80 mT and
since the Damara virtual geomagnetic pole position derived in this study
is consistent with data of other researchers (section 4.3.6), it is felt
that this limitaticn has in no way aff-cted the conclusions atriveg at.
The wnole ipparaiu. wae contained in Helmholtz coils to annul the Earth's
magnetic ficld. The tumbling of the specimen in the above manner was

designed to present all axes to the coil while randomising any anhyste=

retic remaneut magnetisation. Secondary, uastable components of magne-
tisation were thus reduced to levels small compared with the primary
component (Wilson and Lomax, 1972; Hailwood and Molyneux, 1974; Edwards,
1980) .

The NRM of each core specimen was measured and one or two spacimens par
site were set aside for subsequent thermal demagnetisation studies. AL
least one specimen per site was initially domagnetised in an alternating
field, in steps of 5, 10 or 20 mT up to 100 mT. If the direction of
magnetisation remained stable i.e. showed no significant changa witch respecct
to the NRM direction, the remaining core specimens were dawaagnetised in

a single step, in an alternating field of 80 mT. For those sites which
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and Stacey and Banerjee (1974) show that the stability of magnetisa-
tion in granular magnetic minerals generally increases with a decrease
in grain size, resulting in a corresponding decrease in susceptibility.
Groundmass magnetites may thus be expected to show a greater stability
than phenocryst phases. Day (1977) has summavised the results of nume-
rous workers with respect to the effects of particle size on magnetic
properties of titanomagnetites. Coercivities and remanence are seen to
increase with decreasing particle size following a power law (Coercive
force He otd-n, where d is the particle size and 0,4 <n <0,9). The
coercive force attains a maximur at, or just belcw, the single domain
transition size. The above pasitern is, however, complicated by the
contrasting properties of single-domain, and pseudo~single-domain par=-
ticles, e.g. magnetite may be exsolved in feldspar phenocrysts, acting
as a pseudo-single domain of high coercivity and strong remanence.
Mineralogical composition may also significantly affect the magnetic
hardness of the magnetic material. Stacey and Banerjee (1974) show that
for FeTiO3/FeZO3
characteristic of certain of the Nosib sites sampled (Fig 13), the co-

ratios of 0,2 - 0,4 in the ilmenite-hematite series,

ercive force is high, resulting in a strong remanence. Day et al. (1976),
in studying the magnetic properties of fine grained and single-domain
titanomagnetites, showed an increase in magnetic hardness (and hence in
remanence) with increasing titanium content. Multi-domain titanomagne=-

tites did not, however, show any systematic variations in magnetic pro=-

perties with composition, suggesting significant effects of inclusions

on coercivity.

The majority of sites thus remained stable to AF demagnetisation or dis=-
played a significant improvement in grouping after AF demagnetisation,
with no statistically significant change in direction. This indicated
that only sirgle components of remanence existed for each formational
unit, i.e. significantly wide windows in the coercivity spectra which
were free of overlap were not prevalent in the available demagnetisation
range of the instrumentation. It is possible that components of magne-
tisation, with coercivities higher than the demagnetisation capabilities,
are present. The virtual geomagnetic pole result (4,3.6) for the Nosib
rocks however, supports the fact that the single component measured

does in fact clearly relate to the 450-550 Ma thermal event.
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Those sites which yielded statistically significant within-site means, ac
the 957 level of confidence (listed in Table II), are plotted stereographi-

cally in Fig i2. Five distinct between-site groupings of remanent direction

are evident (Table V). No structural corrections were applied to the site-

mean directions in view of the relatively close grouping of the data points,

%i particularly of Group A, which were derived from localities of highly va-
Eﬁ riable structural orientation. The initial assumption (Section 4.0) that
g? the remanent magnetisation at the time oﬁ'deposition of the Damara rocks
s had been completely overprinted by the 500 Ma orogenic event, and that fio = * * 47 '
35 subsequent movement hod taken place, appears to be valid. The magnetisation j)‘ |
resulting in the Group A direction is thus postdeformational. S ’
TABLE V : MEAN DIRECTIONS OF MAGNETISATION AND PALAEOMAGNETIC POLE Ei:
POSITIONS ﬁ?
q!,
MEAN DIRECTION FISHER STATISTICS caoxAzggggngons
; GROUP* g
DECLINAI‘ION0 INCLINATION® k| 295° R n LATITUDEo LONGITUDE® :
A 334,4 34,5 35 550 § 23:34 {24 27 43 351,4 ﬁ\i 1
8 158,1 -21,3 22 (56,2 1,95| 2| =50,5 159,2
c 143,2 -43,0 17 { 22,6 3,83 4| -29,8 156,2 i
D 322,6 -43,7 14 )2i,6) 4,71 ] 5 56,0 273,0
] E 359,8 -52,2 s2114,3] 3,93] 4| Close to present day e
\ | oL

* As defined in Fig 12

The significance of these groupings is discussed separately below according tu

the formational units in which they occur.

Basement rocks

Of the three sites sampled within the core of the orogenic belt in rocks of
the Abbabis Metamorphic Complex {Sites 35 and 36) and adjacent granite gneiss
(site 34) only sites 34 and 35 were stable after cleaning at 50 mT. These
two sites displayed significant groupings which yielded directions similar
to those of the Nosib rocks of Group A indicating that they had either be-
come entirely remagnetised with the Group A direction or that this sezondary
magnetisatior had affected domains of high coercivity which could not be de-

magnetised in the available alternating fields.
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