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of the 'correct' alley. If they get 'out of step' 
they may then make 100 per cent errors. That 
such an occurrence is possible betrays a poor 
experimental technique, and raises serious doubts 
as to the validity of any results obtained with it. 
Furthermore, the practice of allowing animals to 
escape by the 'wrong' alley, differentiating it as 
an error merely by the presence of shock, is poor 
from the point of view of speed of learning, and 
trustworthiness of results. Apart from the chance 
factor as to when and how often the animal 
encounters both conditions of escape-shock and 
escape-no-shock, a violent shock can produce 
marked neurotic symptoms, which may result in 
purely random activity, or may, in some cases, 
result in a stereotyping of the error. Crew, in fact, 
gives a vivid description of violent, emotional and 
purely random activity lasting for as long as a 
hundred trials resulting merely from one violent 
shock. 

Without enumerating more of such experimental 
artefacts here, it is obvious that trustworthy 

comparisons between successive generations would 
be a very hazardous task where chance factors can 
have so marked an effect on the rate of learning. 
Future research would do well to use a more trust
worthy task, and to control not only the constitu
tional factors so rightly emphasized by Crew and 
Agar, but also that type of factor shown by 
Krechevsky to be responsible for the differentiation 
between Tryon's strains. G. C. DREW. 
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Obituary 

Dr. Calvin B. Bridges 

T HE untimely death of Dr. Calvin B. Bridges, of 
the California Institute of Technology, on 

December 27, a fortnight before the fiftieth anniver
sary of his birthday, will be deeply mourned by the 
many who appreciated his work and his personality. 

One of the foremost in the iconoclastic work of 
creating the modern science of genetics, in the place 
of what passed as the 'classical' points of view in 
that field, Bridges was notable also as one who 
approached the wider problems of life in a spirit as 
rationalistic and as unfettered by traditional dogma 
as that in which he dealt with his own speciality, and 
a lthough he held no teaching positions, his influence 
in the suffusion of this attitude was considerable. 

Bridges was brought up in a small town in the wilds 
of Northern Lake Champlain, in a family of very 
moderate means, of pre-revolutionary American stock 
(including even an American Indian strain). At 
Columbia College he naturally gravitated into scien
t ific Jines and, although he was hampered by the 
need of earning money while studying, both for the 
support of himself and, very soon, of a family, his 
initiative and ability won him in 1910, while yet an 
undergraduate, a position as p ersonal assistant to 
Prof. T. H. Morgan in the work which the latt.er 
was just beginning on Drosophila melanogaster. 
Bridges' chief task here was to look for and test 
muta tions, and practically his entire career has been 
an expansion of this work, in which he quickly 
became the leader. Almost immediately the work 
proved to be the beginning of a new trail. It became 

Notices 

Bridges' passion to follow out this n ew trail logically 
everywhere it led, and to work and rework it until 
it becam e a broad highroad with many branches, 
opening up hitherto unsuspected territories. Often 
the results thus arrived at were in conflict with older 
beliefs, based on less exact evidence, and in ruthlesly 
brushing aside the latter he naturally aroused the 
opposition of those who could not abandon the older 
modes of thought. 

Bridges carried out the same kind of process in 
regard to the more general problems of the time and 
in his own p ersonal living, thereby suffering consider
able misunderstanding and antagonism on the part 
of others, which hampered him in the pursuit of his 
profession. But he always remained true to his own 
concepts and ideals and did not dissimulate. His 
open designation of himself as "atheist" in "Who's 
Who in America" and his opposition to the invasion of 
the Soviet Union by the Allies shortly after the Great 
War illustrate his uncompromisingness where his 
theoretical convictions were concerned, and his lack 
of fa ith in prevailing doctrines and institutions. In 
place of the latter, however, he substituted an ardent 
belief in the success of future human co-operation, 
in matters social and economic, and in the radical 
application of physical and biological science, in
cluding genetics, to human affairs. 

Through the remarkably energetic and m ethodical 
cha racter of his scientific work, including such an 
apparently trivial but effectively revolutionary change 
as the introduction of the binocular microscope for the 
examina tion of Drosophila material, he succeeded in 



© 1939 Nature Publishing Group

192 NATURE FEB. 4, 1939, VoL. 143 

finding considerably more spontaneous mutations than 
all other Drosophila workers together. He made it his 
duty to determine the place, in the genetic scheme, of 
all the changes which he found, and continually to 
refine upon the conceptual system which they con
stituted and which, as his work helped to prove, 
represented the actual material plan of the germ 
plasm. It was in the course of this systematic testing 
that he happened, one after another, upon that series 
of unusue.l cases which proved to be, not mutations 
in individual genes, like the rest, but abnormalities 
of whole chromosomes, of chromosome parts, and of 
entire sets of chromosomes, and which served as the 
starting point of most of our modern knowledge of 
'chromosome mutations'. 

The first of these great contributions of Bridges 
to genetics was his discovery of non-disjunction, first 
of the sex chromosomes (1913, 1916) and later of the 
fourth (1921), together with his working out of its 
mechanism and of its cytology. It was the striking 
visual demonstration of the chromosome theory of 
heredity thus provided which first convinced Bateson, 
and along with him many other sceptics, of the truth 
of this theory as a whole. But at least equally 
important, in its actual pushing forward of our 
genetic knowledge (as distinguished from the con
firmation of things for which cogent evidence really 
existed already), was his discovery and working out 
of cases of deficiency (1915, published 1917, et seq.) 
of a part of a chromosome, and of the first trans
location (1918, published 1919, et seq.). His discovery 
of triploids ( 1921 ), with its proof of the then disputed 
idea that sex determination depends upon the relative 
doses of interacting genes, opened up new chapters 
in our understanding not only of sex determination 
but also of the manner in which genes in general 
exert their effects. While in the interpretation and 
in the planning of the attack on all these cases he 
enlisted the forces of the whole group of Drosophila 
workers, his initial discovery of the cases, his recogni
tion of the fact that their peculiarities were such as 
to make them worthy of special studies, and his 
exemplary prosecution and presentation of these 
studies themselves, were direct results of that com
bination of assiduity and intelligence, of method, of 
painstaking attention to detail, and of following up 
all clues to their logical conclusions, which always 
characterized Bridges' manner of working. 

In recent years, applying this same meticulousness 
to the cytological investigation of the giant (multiple) 
chromosomes of the salivary glands, the possibilities 
of which had been revealed by Painter (1933 et seq.), 
Bridges, working with renewed vitality on this new 
branch of the old trail, succeeded in developing 
amazingly upon the technique and the exactitude 
of the results; he invented (independently of Koltzoff) 
the 'polytene' explanation of these chromosomes, and 
made the important discovery that the remains of 
'duplications' produced in past evolution by a process 
of chromosome breakage and reattachment of parts, 
similar to that occurring in observed translocations, 
could still be detected by direct observation in the 
chromosomes normal to the species. This, and the 
gathering together and systematization of the multi-

tudinous extant material on DroBophila mutations 
and technique, in the "Drosophila Information 
Service", constituted the invaluable work upon 
which he was still engaged at the time of his death. 

Bridges suffered more than most men of science 
from the hardships attendant upon the following out 
of new trails of thought and action both in his 
scientific work and in general. But, though in a 
sense single-minded, he preserved his early freshness 
of attitude, boyish enthusiasm, sunniness of character 
and friendliness. He did not let scientific rivalry 
interfere with his personal friendships, and threw him
self into them whole-heartedly and without suspicion. 
Combined with calculation, he preserved a charming 
naivete. He was most patient and kind in helping 
less advanced workers. He was engrossed in his 
work to a point of absent-mindedness which became 
a byword to others. His personality was such that 
it is likely to pass into legend. But his work will 
undoubtedly form a solid indestructible part of the 
basic structure of all future biological science. 

H. J. MULLER. 

Mr. M. A. Phillips 
MR. MoNTAGU AusTIN PHILLIPS, the well-known 

lecturer on natural history subjects, died on January 
11, aged fifty-nine years. He had been for many 
years associated with the British Museum 
History) where he acted as a deputy guide-lecturer. 
Originally he assisted the late Mr. J. H. Leonard, 
the first official guide-lecturer to be appointed at the 
Museum, and after Mr. Leonard's death in 1931 he 
carried on the whole of the guide work until the 
appointment of the second official guide-lecturer, 
Miss Mona Edwards, in October 1932. From that 
time onwards, Mr. Phillips acted as an auxilliary 
lecturer at the Museum, and was so engaged up to 
the close of last year, when ill-health caused him to 
abandon his work. In addition to lecturing in the 
Museum he had for many years been a well-known 
lecturer at schools, societies and field-clubs and 
travelled extensively in connexion with this work. 
In his lectures, Mr. Phillips had a certain charm of 
manner which made even the dullest of subjects 
attractive to his audience, whether it was a large 
audience at a 'sit-down' lecture or a small group of 
people in the Museum Galleries. 

Mr. Phillips was educated at King's College, 
London, and was a fellow of most of the senior 
scientific societies, including the Linnean, Zoological, 
Geological, Geographical and Royal Entomological 
Societies ; he was in addition a member of the 
British Ornithologists' Union and was associated 
also with the Royal College of Organists, being an 
enthusiastic musician. GuY DaLLMAN. 

Dr. C. J. Gahan, keeper of the Department of 
Entomology in the British Museum (Natural History) 
during 1913-27, on January 21, aged seventy-seven 
years. 

Prof. A. Sauveur, professor of metallurgy in 
Harvard University during 1906-35, aged seventy
six years. 
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