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ABSTRACT

Palacomagnetic results from 269
presented,

and 13-11 my. and their pole positions calculaced.

_ sites in the East African Cenozoic volcanics are
The post-Miocene volcanics were divided into three age groups, 0-1-8, 1-8-7-0

Along with the Miocene pole from

Turkana, the Eocene-Oligocene pole from Ethiopia, the pre-Miocene post Karroo pole froma
Tororo and the mean Mesozoic pole from the rest of Africa, a2 polar wander path for Africa

from Mesozoic to present is suggested.

The small pole displacements of the late Tertiary volcanics are both “farsided and

right-handed”.

Whereas this could be explained on the basis

of Wilson's off-set dipole

hypothesis, the much larger displacements shown by the older rocks must be attributed either
to polar wander or to the drift of the African plate or to both.

DURING the last ten years the palacomagnetic
rescarch group at the University of Nairobi has
carried out detailed studies of a very wide spectrum
of Cenozoic volcanics of East Africa. Results of
a palacomagnetic study of the Miocene lavas from
Turkana, West of Rudolf form part of an
unpublished thesis by Rajal. A detailed account
of the palacomagnetism of the volcanics of Central
East Afcica is given by Reilly2, in his unpublished
thes's. Patel and Gacii3, have presented the results
of their study on the Kapiti phonolites of Kenya.
The palacomagnetism of the Ethiopian flood basalts,
believed to be Eocene—Oligocene in zage has been
repc;rted by Brock et al4.  Recently Raja and
Vise5, have presented the results of their study
on the Carbonatite volcanics of Tororo, S. E.
Uganda,' which are believed to be “pre-Miocene,
post-Karroo” by DaviesS.
" This paper presents a summary of the above
results.

Rocks of age in the range 13-0 my., were
divided into three groups A, B and C. The
groups C/B boundary was chosen as 1-8 my.

which corresponds to the Plio-Pleistocene boundary
of the scale suggested by Berggren?. The relatively
guiet period of volcanism 11-7 my. enabled the
divis.on between groups A and B. The Turkana
lavas range 1 age from 32-13 my8  But most
of the basalts showed ages between 23 and 14 my.
with a concentration at about 17 my?®  Hence
the approximate age of 17 my. Is assigned to the
Turkana lavas considered as one unit.

Table 1 gives the mean directions and poles
for all the groups mentioned above. Along with
the mean Mesozolc pole for Africa at 261°E,
65° N10, it is possible to suggest a polar wander
path for Africa from Mesozoic to present. Such
a path s shown 1n Fig. 1. It can be seen that
the pole from the Tororo ring complex (TU)
fills a wide gap between the Mesozoic pole and
the East African Tertiary poles. The close
similarity beiween the Australian polar wander
curve for the Cenozoic and the African polar
wander curve for the same period enabled
McElhinny et alll, to suggest the existence of 1
common polar wandering component,
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TABLE 1
Site mean directions, poles and statistical parameters
Directions Poles
Group  Approximate Number of - - ——— — . ——
age siftes N D° I k agze  Longitude YLatitude K Agse
°E °N
C 1-8-0 my. 54 1-3 —24 1843 47 104 -0 88 -7 37 -8 32
B 7-1 -8 my. 102 3-3 —4 -8 22 -0 3-1 147 -6 86 -5 378 23
A 13-11 my. 22 17 —4-2 134 8 -8 186 -6 86 -5 28 -8 6-1
Turkana Miocene
~ 17 my. 62 4-1 17 35-0 3-1 163 -3 84 -8 699 23
Ethiopia Eocene-
oligocene 20 72 72 34 -9 5-6 167 -7 80 -8 59 -3 43
Tororo Pre-Miocene 3 45 =242 157% 99 195 -5 75 -8 1722 9-4
| D—Declination, I—Inclination, fc,_K—mFisher’s precision parameter, ) )

ags, Ags—radius of 95% cirgle of confidence.

* Calculated for specimens.

TasLe 11
Sub-division of group C into brunhes and matuyame age groups

Directions Poles
Group  Approximate Number of —————e— ——— — ~ — —
age sites N D° I° k agse  Longitude Latitude K Agre
'L‘JE QN
C; )
(Brunhes)  <0-7 my. 24 2-5 =17 149 79 107 -1 87 -6 326 5-3
Ce
(Matuyama) >0-7 my. 23 3591 ~10 197 70 353 -8 88 -4 8-S 49

P -

130

Fio. 1. Polar wander path for

Africa
mesozaic to present, C, B, A, Poles from JFast

Curr, Sci,~3

from

- e el - = -— . —— s rr—— Ny mppre . wh o et o o — ——

However, Wilson': has recently pointed out that
the polar wander hypothesis need not be invoked to
explain  the small  displacements of the upper
Cenozoic poles. He has shown that the deviations
are greatly reduced 1f the geocentrie dipole 8
displaced northward along the spin axis.,  {(What is
aAnown as Wilson's offset dipole hypothesis). In a
recent paper, Wibhon and Mceblhinny 8, have shown
that *if the norihward offset of Lhe dipovle has
existed, then th's offset has been  doercasing  over
e Teortiary time and » (withia etios) approaching
asmall value duriug Quatetnuary”, O results as
indicated by Tig, 1 oand Tauble T are conyistent with
this findmng,

African volcamies of age proups §1-8-0, 7-1-8 and
[3-11 my. respectnvelyy 7, Alhocene U~ 17 myl)
Pole Tom Tuthann ;) |, D'ocene-oligocene pole from
tthopme s 1L, Pre-onoeene pele rom T oioie
(Ugandad 3 M, mican mesosoi pale ) (Al poles
d0¢ showie with 959 cuele of condidonee).

= e s W
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Recently Wathins't, analysed Brunhes epoch data
fiom sites in the Indian Ocean and noticed that
whereas the northern hennsphere data are consistent
with the offset dipole hypothesis, the southern
hemisphere data are consistent with the centred
dipole hypothesis. Table 1I shows the subdivision
of Group € into Brunhes and Matuyama. 1t can
be seen that the poles for these groups are
mdistinguishable from the present. They are not
oniy not “far suded”, but if anything, “near sided”
and as such, consistent with the centred dipole
hy pothes’'s which agrees with Watkins'14, findings.

Table 1 shows that pole displacement of 5° in
the M:ocene increases to 9° in the Focene and to
14° for the Tororo volcanics. If the small pole
displacements of the late Tertiary and younger
volcanics could be eaplained by the offset dipole
hyrothesis, the larger displacements shown by the
older rochs must be attributed either to polar
wander or to the drnft of the African plate or to
both.
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group designed to stimulate interest in the difficult problem of the evolution
of the floras of the southern hemisphere.”

The monograph furnishes an extensive bibliography and s
ilustrated with 75 text-figures comprising more than one thousand individual
illustrations besides nine halftone plates and a colour frontispiece.
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