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Canada declared war on Germany on 
10 September 1939, a week after the 
United Kingdom and more than two 
years before the United States. Her deep 
commitment to the war was to strength- 
en profoundly her science, technology, 
and industry and thereby her power stat- 
us. C. J. Mackenzie is convinced that if 
the United States had declared war in 
September 1939 the status of Canadian 
science would be very different today. 
For during the 28 months of United 
States neutrality, Canada was for the 
first time in the position of engaging in a 
research and development enterprise 
without the overpowering competition of 
American industrial and marketing re- 
sources. In these conditions Canada's 
scientists and engineers could and did 
produce highly sophisticated weaponry 
as efficiently as any other country. With- 
out this head start Canada might have 
come out of World War II with little 
more capability in current science and 
industrial technology than she had after 
World War I and the current high stan- 
dards and prestige of Canadian universi- 
ties, research institutions, and industry 
would not have been achieved until 
much later (p. 151). 

Between the two wars, Canada had 
been essentially a "scientific colony," 
having a good deal of modern tech- 
nological knowledge available through 
branch factories of non-Canadian indus- 
tries but having little competence in in- 
dustrial research or innovation. Yet in 
these years the National Research Coun- 
cil of Canada (NRC), founded in 1916, 
laid the foundations for the post-1939 
progress both by breeding researchers 
through scholarships and grants and by 
establishing its own laboratories to pro- 
vide the long-term applied research on 
which industrial innovation must be 
based. In these years of preparation the 
NRC struck a good balance between bas- 

ic and applied research, altering the bal- 
ance from time to time to meet the chang- 
ing needs of a changing society. Through 
the NRC industry, universities, and gov- 
ernment cooperated at a working level, 
and the NRC had become "a supple and 
flexible institution capable of dealing re- 
sourcefully with any circumstance that 
history might offer." 

Scientists of all disciplines, medical 
men, and engineers apparently mingled 
on equal terms. Indeed, much of the 
credit for the great success of the NRC 
goes to two engineers, Mackenzie and A. 
G. L. McNaughton. It is their wartime 
correspondence concerning this enter- 
prise that makes up this book. General 
McNaughton left the army to become 
president of the NRC in 1935, and when 
he returned to command the Canadian 
forces in Europe Mackenzie took his 
place. 

Both men were farsighted. Mc- 
Naughton, convinced as early as 1937 
of the inevitability of war, had encour- 
aged research on certain war projects, 
and he had seen, as few people except 
Keynes did, that war planning must be in 
terms of man-hours, power, equipment, 
and supplies rather than dollars. Macken- 
zie had a strong grasp of the research 
strategy for war and for the postwar 
period. 

At the outbreak of war, the total staff 
in NRC establishments was only 300, 
and at the end of the war it was less than 
1300. With these small numbers the NRC 
achieved much. It did excellent work, 
for example, on radar, gauges, optical 
glass, gas, synthetic rubber, refrig- 
eration, and medical aspects of aviation. 
It created crown corporations to manu- 
facture some of the products of its re- 
search. At the beginning of the war the 
British had not concealed their belief 
that nothing at all intricate could be 
made in Canada, and the radar achieve- 
ments of the Radio Section of NRC sur- 
prised them and the Americans. The 
chief engineer of Westinghouse could 
not believe that this section had done in 
nine months ajob he thought would take 
at least two years. He considered the 
Canadian work to rate a $1-million build- 

ing, whereas the NRC had two buildings 
which cost $50,000 and some tents and 
shacks. 

Apart from the work in its own estab- 
lishments, the NRC welded together the 
wartime research of the armed services, 
universities, and industry; the coopera- 
tion was often informal but remarkably 
effective and harmonious. From 1940 
there was also excellent cooperation 
with the distinguished British scientists 
who became liaison officers in Ottawa. 

Mackenzie was the linchpin of it all 
(including the complicated Anglo-Cana- 
dian atomic project, which scarcely fig- 
ures in the book). He was, McNaughton 
wrote, the source and inspiration of the 
magnificent NRC record. 

This correspondence across the 
oceans is marked by humanity and 
simple dignity. Its style is refreshingly 
clear and straightforward, albeit rather 
formal. Together with the foreword by 
Thistle, the introduction by Mackenzie, 
and the epilogue based on his journal, it 
makes a rewarding book. 
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Environmental Adaptations 
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The organisms of the deep sea live as 
much as 11 kilometers beneath the sur- 
face layer of primary productivity, are 
shielded from sunlight, remain at a con- 
stant low temperature, and are com- 
pressed by several hundred bars. Each 
of these environmental attributes pre- 
sents challenges which deep-sea crea- 
tures have met successfully. This book 
examines the deep-sea life-style by criti- 
cally discussing and interpreting re- 
search in the field. Three-quarters of the 
monograph is an analysis of how orga- 
nisms have adapted to exist at high pres- 
sures, to obtain food, to communicate, 
and to maintain their position in the wa- 
ter column. The remainder of the text is a 
chapter called "Deep sea bio-engineer- 
ing" that illustrates how deep-sea condi- 
tions (especially high pressure) affect the 
experimenter himself, as in diving, and 
the design of gear to retrieve organisms 
and of experimental apparatus to simu- 
late the deep-ocean environment. 

The text is generously illustrated with 
graphs and tables presenting data from 
the literatnre. There are hlock and flow 
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