
© 1975 Nature Publishing Group

486 

geochemistry aimed at understanding 
the genesis of the rock suites. Yet the 
mechanism of emplacement of the in
trusive complexes has remained a 
major problem. Walker (]. Geo!. Soc. 
Lond., 131, 121; 1975) has now pro
vided a first, really new and compre
hensive explanation since the earlier 
hypotheses of Bailey, Richey, Harker 
and associates (chiefly 1904-1936). 
Those hypotheses were based chiefly on 
the concept that some intrusions were 
facilitated by pressures exerted upwards 
by underlying magma bodies while 
others were formed during the release 
of such pressures and the downward 
collapse of crustal blocks. The mech
anisms were quantified by reference to 
Anderson's classic work (1936) on the 
dynamics of formation of cone-sheets 
(upward pressure), ring dykes and 
cauldron subsidences (downward col
lapse). Since then, refinement of 
Anderson's hypothesis rather than an 
alternative hypothesis has been the 
characteristic of modern, sparse work 
on the problem. 

Walker's paper, in his own words, 
" ... presents no new geological facts 
but sifts some of the great volume of 
existing data . . . ". The data are 
drawn from the meticulous observations 
and superb geological maps produced 
by the earlier Geological Survey staff 
referred to. From that, and his own 
observations in Iceland, he proposes 
radically that the main control of 
emplacement mechanics was the uprise 
of granitic diapirs in the region, early 
in the history of each Tertiary intrusive 
centre. The Goatfell granite body in 
northern Arran is quoted as a good 
example of such a diapir, but other 
examples are described. Granitic liquid 
would have a low magma density of 
about 2.3, and an analysis is made of 
the relationships between hydrostatic 
(magma) pressures and lithostatic (load) 
pressures in the ~icinity of such diapirs. 
The construction of isopiestic ( equal 
pressure) surfaces, after the manner of 
Bradley (1965), results in models that 
are convincing when related to ·the 
forms of intrusions in the volcanic 
centres, and to the early-published 
evidence for early doming and annular 
folding at most centres. 

Basaltic magmas, associated with the 
main volcanic outpourings would, 
according to Walker, generate granitic 
(acid) magmas below the surface to the 
point at which a large body of granitic 
magma develops, rises as a diapir, and 
grows during ascent (100-1,000 Km'). 
Basaltic magma would be channelled 
into a magma trap at its base and 
develop into a cylindrical orism of basic 
intrusives as the diapi~ rises. The 
granitic body would release effusive 
magmas when it reached the surface, 
and thus diminish in size, while the 
basic rocks would rise in its wake. 
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Image corresponding to Oh. The contour interval is IO K with every other contour 
labelled. From Webster, Chang, Darby and Finkelstein, Icarus, 24, 144; 1975. 

RADIO observations of the planets 
are all very well, but they would be 
better still if we had a benchmark 
against which to judge them. Web
ster et al. have now provided such 
a benchmark by using Nimbus 5 
observations at 19.35 GHz to pro
duce a "degraded and smoothed" 
simulation of what the Earth would 
look like to a radio astronomer on 
Venus armed with an instrument 

Other batches of magma would be 
diverted to zones outside the diapiric 
zones, where excess hydrostatic 
pressures existed (the model explains 
cone-sheet formation in this way). Late 
subsidence of the cylinder of basic 
intrusives below the diapir could pro
vide for outward dipping structures 
such as ring-dyke and bell-jar (curved 
flange) intrusives. 

The hypothesis is difficult to fault on 
the basis of a vast and otherwise 
embarrassing array of good quality, 
earlier field observational data. It is 
welcome because Anderson's model has 
long been found wanting, especially in 
regard to the role of his postulated ring
dyke mechanics. The need, now, is for 
a more rigorous consideration of 

with a resolving power of 1". The 
clear boundary between land and sea 
would, it seems, make it possible to 
determine very accurately the rate 
of rotation of the Earth, and also 
show up large permanent features 
(see figure). On this evidence and 
that obtained from radio studies of 
Mars and Venus, the Earth is un
doubtedly the most interesting of 
the inner planets. 

Walker's model, especially from a 
possible refinement of the density data 
and a more detailed analysis of pressure 
relations and diapiric movement applied 
to mobile granitic magmas. Certain 
assertions in the paper, peripheral to the 
main argument but nevertheless rele
vant, are not immediately acceptable. 
Walker refers to the Rhum ultrabasic 
rocks as representing ultrabasic magma 
(not necessarily so), and does not face 
up to the sequence of events in central 
Skye (granitic complexes later, rather 
than earlier than the Cuillins lavered 
basic intrusives). He postulates a 
development of igneous layering paral
lel to the inclined floors of gabbro 
intrusions of "confluent cone-sheet 
type" whereas such layering, if con-
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