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but measurable amounts. Granite contains a 
greater proportion of these radioactive metals than 
the basic rocks. In average granite the rate of 
generation of heat is found to be 1·3 x 10-12 

calories per cubic centimetre per second, while for 
basalt it is only 0·50 x 10-12 calories. Small as 
these amounts are, it is found that the total heat 
now being lost from the earth by conduction can 
be supplied by a layer of granite 20 km. thick over 
the whole surtace. This leaves nothing to be 
supplied from greater depths, and fixes an upper 
limit for the thickness of the granite layer. But 
it has been found from the study of near earth-

Obituary 

Dr. F. S. Macaulay, F.R.S. 

FRANCIS SOWERBY MACAULAY, who died at 
Cambridge on February 9, aged seventy-four 

years, was for many years mathematical master at St. 
Paul's School and will be remembered by generations 
of pupils, not a few of whom became distinguished 
mathematicians ; he also produced original mathe
matical work of high quality, in a field little cultivated 
in England, the general theory of algebraic poly
nomials. 

Macaulay was the son of the Rev. Samuel Macaulay, 
and was born at Witney, Oxfordshire, on February II, 
1862. From Kingswood School, Bath, he went up 
to St. John's College, Cambridge, in 1879, and was 
bracketed eighth wrangler in Parts I and II of the 
Mathematical Tripos in June 1882, the first year of 
the divided tripos. In the January following he was 
placed in the third division of the new Part III, to 
which only wranglers were admitted. After two 
years at his old school, he was in 1885 appointed to 
a mastership at St. Paul's, where he remained until 
his retirement in 1911. Before going to Cambridge 
he had passed the London Matriculation with 
honours; he took the London B.Sc. in 1891, and 
the D.Sc. in 1897. He published, in 1895, a text-book 
on "Geometrical Conics". He was an active member 
of the Mathematical Association, being for many 
years an associate editor of the Mathematical Gazette. 
After the Great War he went to live in Cambridge, 
where, in 1923, he married Norah, widow of Mr. 
G. A. Matthew. 

Macaulay approached his algebraic research from 
the geometrical side, the theory of algebraic curves. 
His first paper, of fifty pages, published in the 
Proceedings of the London Mathematical Society (26; 
1895), is concerned with the number of conditions 
presented by a finite set of points in a plane, grouped 
in 'clusters' of any degree of complication, in the 
determination of algebraic curves of given order. 
This led on to an algebraic investigation of the inter
sections of curves at multiple points and to a thorough 
reinvestigation of the well-known theorem of Noether 

quakes and surface waves that the granitic layer 
is only 10 ± 3km. thick There must be, therefore, as 
large a proportion of radioactive elements in the 
upper lO km. as in all the rest of the solid shell 
beneath it. This leads to the conclusion that radio
activ--ity decreases rapidly with depth, and further 
that the radioactive metals became concentrated 
in the surface rocks in the early history of the earth. 
In any event, volcanoes and subterranean igneous 
phenomena such as intruded masses of granite and 
basalt must have some source of heat not a great 
distance down to explain them, and radioactivity 
in the earth's crust does this. 

Notices 

on the form of the equation of a curve which passes 
through the intersections of two curves, with the 
generalizations of Lasker. So his interest was aroused 
in the general theory of modular systems, that is, 
of polynomials, in any number of variables, expressible 
in the form A 1F 1 + ... + ArF r• there the F's are given 
polynomials and the A's are arbitrary polynomials. 
A series of papers in the Proceedings of the London 
Mathematical Society, the Transactions of the American 
Mathematical Society, and the Mathematische Annalen 
was followed in 1916 by his Cambridge Tract, "The 
Algebraic Theory of Modular Systems", in which he 
gave an account of the whole subject, filling in many 
gaps in the proofs of his predecessors, and adding 
considerably to the theory. 

Macaulay's work attracted more attention in 
Germany than in Great Britain, and it was not 
until 1928 that its first-rate quality was recognized 
by his election to the Royal Society. In his later 
years, in Cambridge, he lived a retired life, and 
was not often seen in College or in society, but 
he always showed a keen interest in the work of the 
younger mathematicians on the algebraical and 
geometrical side, and was a frequent and welcome 
visitor at seminars in these subjects. 

We regret to announce the following deaths: 

Dr. Frederick V. Coville, botanist of the U.S. 
Department of Agriculture, known for his work on 
the relation of plant growth to soil conditions, on 
January 9, aged sixty-nine years. 

Sir Reginald Craddock, member of Parliament for 
the Combined English Universities since 1931, on 
February 10, aged seventy-two years. 

Dr. Alfred Daniell, author of the well-known "Text
book of the Principles of Physics", on January 12, 
aged eighty-three years. 

Prof. Max C. W. Weber, For. Mem. R.S., formerly 
professor of zoology and comparative anatomy in the 
University of Amsterdam, on February 7, aged 
eighty-four years. 
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