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give vastly more chance for juxtaposition of parts 
that ordinarily lie widely separated, and so would 
lead to a far higher frequency of gross rearrange
ments, while the greater degree of condensation 
would give more chance for contacts on the part 
of the very fine loopings that would be responsible 
for the minute rearrangements. 

As our studies of mutations in the X and other 
chromosomes have shown that apparent replicas 
of practically all known 'natural mutations' in 
Drosophila may also be obtained by X-rays, the 
further question is raised as to what proportion 
of 'natural mutations' in Drosophila may really 
be minute rearrangements. This question is of 
moment because the range of possibilities of 
phenotypic change through intergenic rearrange
ments alone must be far from adequate for any 
indefinitely continued evolution. The latter must 
depend for the most part upon intragenic change, 
and hence it is important for the study of evolu
tion, though at present seemingly so impossible, 
to be able to distinguish some at least of the intra
genic mutations from the minute intergenic types 
of rearrangement. The matter acquires a greater 
urgency for geneticists when it is realised that 
they may now expect to have to meet attacks 
from orthogeneticists and Lamarckians, who may 
see in the present uncertainty regarding the 
'building blocks of evolution', an opportunity of 
reintroducing teleological notions of evolutionary 
causation. 

In this connexion, it must not be forgotten that 
all the cytogenetic investigations of species-cross
ing have agreed in showing that species differences 
in general reside in chromosomal differences and 

are therefore fundamentally Mendelian in their 
inheritance. When the chromosomes in species
crosses are able to undergo reduction, the species 
differences show spread of variation and eventual 
return to either parent species, whereas, when 
chromosome segregation is prevented-whether by 
asexual reproduction, by division of chromosomes 
at both maturation divisions (as in butterfly 
hybrids), or by the somatic origination of allo
tetraploidy-the hybrids breed true. Now Men
delian differences have been found to originate only 
by a sudden process-mutation. Since mutations 
involving intergenic changes are necessarily in
adequate to provide most of the material for 
species divergence, it logically follows that a part 
of the mutations must be intragenic. It is only 
to be expected that many of these would be 
similar, in their phenotypic consequences, to 
effects of intergenic origin, and that discrimination 
between the two classes of change would present 
considerable difficulties. Such discrimination must, 
however, be eventually attempted. 
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Obituary 
SIR HORACE LAMB, F.R.S. 

H ORACE LAMB was born at Stockport in 1849. 
His childhood was passed mostly in a house

hold where the strictness of the religious ideas pre
vailing at that time left little scope for his naturally 
happy nature and his great vitality. These qualities, 
which so endeared him to his friends in later years, 
began to appear at school. At Stockport Grammar 
School, he had the good fortune to come under a 
sound and kindly scholar named Hamilton, who 
quickly appreciated his merits, and finally sent him 
up to Cambridge, where in 1867 he gained a classical 
scholarship at Queens' College. At that time his 
allegiance was almost equally divided between classics 
and mathematics, but his visit to Cambridge, when 
he sat for the scholarship examination, turned the 
scale in favour of mathematics. On his return to 
Stockport he decided not to take up his classical 
scholarship but to sit for a mathematical one at 
Trinity in the following year. His interest in classics 
and literature, however, remained with him all his 

life, and had a profound influence on his children, 
all but one of whom turned to literature or art rather 
than to science. 

The year of preparation for the mathematical 
scholarship was spent at Owen's College, Manchester, 
where, under Prof. Barker, Lamb first experienced 
the recondite joys of the higher mathematics. At 
Trinity, which he entered in 1868, he graduated as 
second wrangler, and was elected to a fellowship. 
At that time, and for some years afterwards, Cam
bridge mathematics was dominated by the tripos 
examinations. A young man's ability was judged 
entirely by his place in the tripos, and his competence 
as a mathematician by the ingenuity of the questions 
which he set when in due course he appeared as a 
kipos examiner. Among the more old-fashioned, it 
was considered rather pushing to publish original 
mathematical work. The proper way in which a 
lecturer could make known any theorem which he 
might discover in his teaching was to set it as a 
tripos question. The science of hydrodynamics was 
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at that time concerned almost entirely with an 
idealised, non-existent fluid which moved only in 
irrotational motion, without vorticity, and was thus 
well adapted for tripos questions. 

Lamb, in his first course of lectures on hydro
dynamics, given at Trinity in 1874, broke new ground 
when he gave an account of Helmholtz's great work 
on vortex motion. The substance of these lectures 
was published in 1878 as a "Treatise on the Motion 
of Fluids". This book, of some 250 pages, expanded 
in subsequent editions until as "Hydrodynamics" 
it covered some 700 pages. During its long career, 
which is still in full vigour, it has become the 
foundation on which nearly all subsequent workers 
in hydrodynamics have built. The long-continued 
supremacy of this book in a field where much de
velopment has been taking place is very remarkable, 
and is evidence of the complete mastery which its 
author retained over this subject throughout his life. 

It is of interest to notice through the various 
editions of "Hydrodynamics" the continually in
creasing stress. which is laid on the physical side of 
hydrodynamics. In the first edition ( 1879), the 
mathematical consequences of the conception of an 
ideal fluid are systematised and generalised in a form 
which is ::esthetically very satisfying, and special 
problems are treated mostly as exercises of the type 
which occur in the tripos. In subsequent editions, 
problems are treated more from the point of view 
of their intrinsic interest as illustrating natural 
phenomena or experimental conditions. Numerical 
values are given for results which at first appeared 
only in symbolical form. Motions such as turbulent 
flow, which even now defy exact mathematical treat
ment, are discussed, in the later editions, in the 
partial and incomplete forms which they had attained 
at the time of publication. New developments have 
been brought into the scheme of the book, and it 
is this continuous growth as an organic whole that 
has enabled Lamb's "Hydrodynamics" to be still, 
after fifty-five years of life, the best book on the 
subject. 

In 1875, Lamb married Miss Elizabeth Foot, the 
youngest sister of the wife of his old headmaster, 
and shortly afterwards he went out to Australia, 
where he had been appointed the first professor of 
mathematics and physics in the new University of 
Adelaide. Here he passed nine years, during which 
he established a laboratory and set the high tradition 
in science which Adelaide has preserved to this day. 
In spite of the cares of a large family, for three sons 
and three daughters were born while the Lamb 
family was in Australia, he published a remarkable 
series of papers on elastic and electric oscillations, 
and on hydrodynamics. These were all characterised 
by great clearness of expression, and they established 
his reputation as an applied mathematician so quickly 
and firmly that, at the earliest opportunity, which 
occurred in 1884, he was called back to England to 
the mathematical chair at Owen's College. At 
Manchester he threw himself into the work of the 
University and showed an aptitude for affairs which 
does not always accompany exceptional mathe
matical powers. 

In his early days, Lamb was very fond of 
mountaineering, and he spent several seasons in the 
Alps. As soon as his children were old enough, he 
took them for long holidays walking in the Welsh 
hills or in Cumberland. Later he took them in turns 
to Italy, where he soon acquired a considerable 
knowledge of Italian art. 

While in Manchester, Lamb spared no pains to 
make his lectures clear and well-ordered. The text
books which he published at that time bear witness 
to his care in that respect. At the same time, he 
made a number of important contributions to applied 
mathematics. The most noticeable characteristic 
of these works is the way in which the physical 
meaning of difficult analysis is clearly brought out. 
One of the most striking of Lamb's works published 
at this time is the complete analysis which he made 
in 1904 of the waves produced in an elastic· solid 
by an impulse of short duration. He analysed the 
process by which a localised impulse can separate 
itself out into a number of disturbances of different 
types which travel at different speeds and therefore 
become separated. The seismological implications of 
this work have scarcely yet been fully discussed. 
Among other geophysical problems are the effect 
of vertical loading on the earth's surface ( 1917) and 
the waves in an atmosphere the temperature of which 
decreases with height (1910). This last paper must 
form the basis of any future attempt that may be 
made to calculate the tides in the atmosphere. 

In 1920, Lamb retired from Manchester, and 
shortly afterwards returned to Cambridge, where 
his friend and colleague Lord Rutherford had just 
become the professor of physics. Trinity College 
made him an honorary fellow and he very fre
quently dined in hall, where his youthful nature 
made him very welcome to a company which included 
men nearly fifty years younger than himself. 

At this time, Lamb's mind was much occupied 
with problems of aeronautical research. Until a few 
years ago, he was a member of the Aeronautical 
Research Committee, and when he retired from that 
body he still kept in touch with the more purely 
scientific side of its activities. Sometimes he helped 
with constructive criticism, sometimes he formulated 
aeronautical problems in a mathematical form, and 
sometimes he gave definite solutions of problems 
formulated by others. His services in this field were 
very much appreciated by those responsible for 
directing aeronautical research in Great Britain, and 
nowhere is his loss felt more deeply than among 
those whom he honoured by his kindly but telling 
criticism of their work. 

In 1884, Lamb was elected to the Royal Society. 
He served three times on its Council and was twice 
a vice-president. In 1931, he was knighted. He was 
president of the British Association in 1925-26 and 
of its Section A in 1904. He died on December 4. 

Lamb had three sons and four daughters. His 
eldest son, E. H. Lamb, is professor of engineering 
at Queen Mary College, London. The second, 
W. R. M. Lamb, is secretary of the Royal Academy 
and was formerly a fellow of Trinity. The youngest 
is Henry Lamb, an artist. One of his daughters is 
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Mrs. Palmer, now fellow and tutor of Newnham 
College, Cambridge. Another is Lady Brooke, wife 
of Sir J. R. Brooke, of the Electricity Commission. 

This record of Sir Horace Lamb would be incom
plete without referring to his sunny temperament and 
the vivid interest in every kind of human activity, 
which made him so fascinating a personality to all 
who had the good fortune to come into contact with 
him. G. I. T. 

DR. A. A. BELOPOLSKY 
ARISTARCH APOLLONOVITCH BELOPOLSKY, the well

known astrophysicist, member of the Russian 
Academy of Sciences since 1903, honorary director 
of the Pulkovo Astronomical Observatory in the 
U.S.S.R. and since 1910 an associate of the Royal 
Astronomical Society in London, passed away at 
Pulkovo on May 16, 1934, at the age of eighty 
years. 

The main work of Belopolsky's long and laborious 
life was connected with spectroscopic investigations 
of the sun and stars. It was he who was charged in 
1891 by F. A. Bredichine, then director of the Pulkovo 
Observatory, with planning the astrophysical equip
ment for use with the 30-in. refractor, visual at first 
and later for photographic records. His first observa
tions were on Nova Aurigre, in 1892, and since he 
never missed any new star, he accumulated a series 
of valuable spectrograms and obtained in some cases 
pure absorption spectra characteristic of the very 
first stages of the outbursts. At the same time, he 
made spectroscopic observations of the sun and was 
to the last president of the Solar Committee in the 
U.S.S.R. He was the first to determine, in 1915, the 
temperature of sunspots from his spectrograms. 

In 1912 the Russian Academy of Sciences placed 
an order with the firm of Sir Howard Grubb, then in 
Dublin, for a big Littrow spectrograph, of 7 -metre 
focal distance and a dispersion in the third order of 
l mm. = 0·76 A. Owing to the War and succeeding 
adverse circumstances, the instrument did not reach 
Pulkovo until 1923, and Belopolsky immediately 
took up his part of the international research on 
the solar rotation. 

Many beautiful records and classical discoveries 
testify to the knowledge and the experimental skill 
of Belopolsky. Thus, in 1894, he discovered the 
velocity variations of a Cephei associated with the 
changes of light. Two years later he made the same 
discovery for 'I) Aquilre and in 1899 Geminorum. 
In 1895 he confirmed Keeler's discovery of the rota
tion law of the rings of Saturn. From his examination 
of the spectra of y Virginis and y Leonis he made an 
important advance in the determination of the 
parallaxes of double stars. His favourite star, 
however, was Polaris, and every second year he 
took up the determination of its elements. A very 
striking achievement was his experimental proof of 
the Doppler effect. Already in 1894 he had set up 
a device consisting of a series of rapidly rotating 
mirrors opposed to each other, thus making it possible 
to get very high speeds of the reflected ray of light. 
In 1898 the arrangement was ready and Belopolsky 

was able to confirm by a purely laboratory experi
ment a fundamental law of modern astrophysics. 

To understand this remarkable gift in the applica
tion of physics to astronomy we have to go back 
to Belopolsky's education. His parents were well 
educated but poor, and they encouraged his intel
lectual ambitions. The boy revelled in natural 
sciences, made experiments at home in physics and 
chemistry, and was a craftsman, achieving good 
results with the simplest means and making instru
ments practically out of nothing. He studied at 
the University of Moscow and graduated in 1877. 
F. A. Bredichine was then at the head of the Moscow 
Observatory ; he at once appreciated the gifts of the 
young man and made him his assistant. In 1888 
Belopolsky went to the Pulkovo Observatory, where 
he stayed for the remainder of his life. He published 
his work on sunspots and their movement in 1886. 
From the beginning of the Astt·ophysical Journal in 
1895, he took a great interest in the periodical and 
was one of its associate editors. 

During his career at the University of Moscow, 
Belopolsky had to provide for himself and knew 
what hardship meant. But science had captured 
him and he never failed her, whether in good or in 
hard times. He was a very kind-hearted man, with 
a real sense of justice and truth. 

REv. T. E. EsPIN 
WE regret to record the death on December 2 of 

the Rev. T. H. E. C. Espin, the well-known 
amateur astronomer. He began observing with a 
l-in. telescope while at school at Haileybury, where 
his interest in the heavens was aroused by the 
appearance ofCoggia's comet in 1872, and by his form 
master's lectures on his favourite hobby, astronomy. 

On proceeding to Oxford, where he took his degree 
in 1881, Espin found his first double star with a 
3-in. refractor, and evinced such enthusiasm that 
the Savilian professor allowed him the use of the 
University 13-in. At the age of twenty years he was 
elected a fellow of the Royal Astronomical Society, 
and soon afterwards was appointed special observer 
to the Liverpool Astronomical Society, of which he 
was a founder and president. At West Kirby, 
Wallasey and Wolsingham, where he was curate 
(1881-88) to his father, Chancellor Espin, a well
known ecclesiastical lawyer, he astonished the 
astronomical world by a survey of red stars, with a 
large reflecting telescope, of the whole of the northern 
heavens ; he found 3,800, a total unequalled by any 
other observer. During this research more than thirty 
variables were discovered and observed until their 
range and period were determined. They included 
several remarkable objects, notably X. Ophiuchi, 
V. Cassiopeiae and R. Canum Venat. At the same 
time he almost doubled the known number of type 
IV stars. In 1899 Mr. Espin began a micrometrical 
examination of all stars shown on Argelander's 
charts-a total of well over 300,000--for new double 
stars, and before his death had found 2,575. For 
these researches, extending over forty years, and 
for the discovery of Nova Lacertae, he received the 
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