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EPISODIC ALKALINE MAGMATISM IN AFRICA
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Fig. 3. Distribution, and representative ages of alkaline volcanic pipes in southern Africa. While zircon ages have been included where other data are unavailable, these

only provide an upper limit on the tmmg of emplacement, as discussed in the ExL
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FIG. 1 The Afro-Arabian dome, redrawn from ref. 5. The view is from the
south with Africa in the foreground, separated from Arabia by the Red Sea
(left} and the Gulf of Aden. The Ethiopian rift system cuts the African side
of the dome in the foreground, If the drawing is turned upside down a
remarkable similarity is observed bebween the African side and the mor-
phology of peninsular India (Fig. 2), with the Ethiopian rift playing the part
of the Marmada and Tapt rifts,
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Figure 2. Location of outcrops and sub-outcrops of Karoo and
Cretaceous lavas in southem Africa, and of the Botswana dyke
swarm. Dashed lines show inferred extents of the Karoo and
Parana plume heads (White and McKensie, 1989 Cox, 195891,

L = Lebombo monocline; 5 = Sabi monocline; N = Nuanetsi;
BH - Bic highlands
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Maybe a channelled plume would
help?!!
(Schilling, 1991 — Nature)




Flg. 1 &, Structure of the Hawaiian Lslands after Jackson ef af.'3.

App-r:ul shield velcanoes (x ) seem io lie alon m-e:hﬁon

fractions (- ). b, Predicied pattern of plastic Al an

angle f,=15" and beittle fractares at an angle h-‘ﬂ ue 1o 8
tensional stress shown by the veciors T.

tensional stresses that seem to be responsible for the Hawatian
Islands?

Thermal Stresses

The lithesphere is created in the vicinity of an ocean ridge
by the cooling of mantle rock. As the lithosphere convects
away from the ridge further cooling takes place and its thickness
increases. The lower boundary of the lithosphere can be
defined as the isotherm T,; ai temperafures less than T,
there are no significant deformations of the mantle rock on
geological time scales at stresses below the yield stress.

An elastic plate which is cooled non-uniformly s subject
to thermal siresses. We consider a lithosphere which i

y="| x

cooling as it moves away from an ocean ridge. We take the
direction parillel 1o the ridge axis to be the » direciion, the
direction perpendicular 1o the ridge axis to be the x direction,
and the normal to the surface to be the : direction as shown
in Fig. 2. We assume that deformation in the y direction is
zero 50 that the thermal stress (s given by'®

(Ol =0E(T,— T) (1

where a is the coefficient of thermal expansion, F is Young's
modulus, and Ty is the temperature to which the plate is
cooled. The resultant stress is a tension parallel to the ridge
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™ Tensional fracture
.
Fig. 3 [Ilustration of fractures dwe t0 non-spherical plate

tectonics, @, Moverént of & plate porthwards from the equator
fractues due 10 an increase in radii of curvature

&, Distribution of stresses and {ractures doe to an increase in
radii of curvature in & creular plate
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SO
MANTLE PLUMES:
FACT, FABLE OR
FICTION?
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PLATES vs PLUMES

A Geological Controversy
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