
tractive to us still. Charles Darwin was 
not without literary sensitivity, despite 
his complaints about his own stylistic 
awkwardness and despite his sprawling, 
leaping, cryptic condensations when the 
creative ferment was working in him 
too rapidly for him to control his sen- 
tences. 

The expurgated material is not start- 
ling by modern standards, but it does 
help to round out our picture of the 
man and his time. His original theism 
apparently ebbed with the years, until he 
became a total agnostic. His lingering 
Lamarckian conceptions of inheritance 
led him to comment that the inculca- 
tion of religious beliefs in children might 
cause them to inherit a belief in God. 
As a sensitive and considerate man, it 
is evident that the struggle and suffer- 
ing observable in the natural world of- 
fended Darwin's moral sensibilities and 
led him ever further along the pathway 
of doubt. It is obvious that he suffered, 
as did many intelligent Victorians, in- 
cluding Wallace and Lyell, from the 
great and painful reorientation in hu- 
man thinking to which he was, at the 
same time, a leading contributor. 

Nevertheless, what was in some ways 
a sad life intellectually is illumined by 
Darwin's deep affection for his family, 
his winning whimsicality, and his gen- 
uine devotion to science. There is some- 
thing a little wistful, a little fey, about 
his devotion to the lower organisms-al- 
most as though he would have liked to 
start the whole evolutionary process over 
again down a different path. "It has al- 
ways pleased me to exalt plants in the 
scale of organised beings," he wrote of 
his botanical experiments, just as he 
sometimes dwelt upon the intelligence 
of his earthworms. Yet if men and hu- 
man cruelty sometimes offended him, no 
man ever left a more moving tribute to 
his wife. Written at the end of a letter 
of hers which he had obviously treas- 
ured, is the following: "When I am 
dead, know that many times I have 
kissed and cryed over this. C.D." 

Into the modern world of doubt and 
atoms, into the world which has slain its 
millions in two great, fanatic wars and 
which now hovers on the brink of a third 
-a world which has devoted itself to 
the principles of struggle and made this 
tired, disillusioned man the spokesman 
of its philosophy, come these words out 
of the past. Do they ring strangely in our 
ears? If so, it will be a measure of how 
far out of humanity we have grown, and 
of why Charles Darwin turned to the 
observation of plants and earthworms in 
his last years, and of why it pleased him, 
in his own words, "to exalt plants." 
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Biological Sciences 

Living Resources of the Sea. Opportuni- 
ties for research and expansion. A 
Conservation Foundation study. Lio- 
nel A. Walford. Ronald Press, New 
York, 1958. xv+321 pp. Illus. $6. 

Marine science until recently was a 
rather academic discipline, regarded 
with some tolerance as a sort of hobby 
with no particular application, pursued 
by zealots-often bearded. Among the 
marine sciences, biology was considered 
perhaps the least practical. 

Yet, rather suddenly, the exploding 
world population and the much less 
rapid expansion of food supplies have 
caused people to look to the sea as a 
possible source of food. In recent years 
there has been a spate of articles and 
books on the general theme that the sea 
is an inexhaustible supply of material 
and food. The approach of many has 
been starry-eyed-feed the starving mil- 
lions with plankton, or raise Chlorella 
to relieve famine in India. "Let 'em eat 
plankton" might serve as a paraphrase 
of the general theme. 

In contrast, Walford's book takes a 
hard look, appraising the state of ma- 
rine science today, particularly marine 
biology. He raises many questions and 
answers them to the best of modern 
knowledge. What do we actually know 
about the sea, about its plants and ani- 
mals? How are the resources of the sea 
now used? How can use be expanded? 
What do we need for further expansion? 
What lines should further research and 
development take? Yet, along with the 
sometimes brutally frank expos6 of cur- 
rent ignorance, there is also the plan of 
a practical man who knows what has 
been done and what needs to be done. 

Walford is eminently qualified to 
handle such problems. For many years 
he was head of all marine biological re- 
search for the U.S. Fish and Wildlife 
Service. He serves on many commissions 
and committees of international scope 
for evaluation and study of marine prob- 
lems and has been chairman of the re- 
search committee of the International 
Commission for the Northwest Atlantic 
Fisheries. 

The book details the strength of our 
knowledge of marine resources where 
there is strength but does not hesitate 
to reveal the weaknesses. The two great 
shortages-of money and of trained 
manpower--are mentioned again and 
again. The sea is no less mysterious in 
some of its aspects than is outer space, 
but the amount of time and money go- 
ing into study of the sea is a minute 
fraction of that spent on space research. 
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Although Walford himself is a biolo- 
gist, he does not neglect the technolog- 

Although Walford himself is a biolo- 
gist, he does not neglect the technolog- 

ical and even sociological aspects of the 
problem. Proper development of a new 
fishery involves biological research on 
the animals to be exploited. It also in- 
volves engineering research into sorts of 
gear to be used for their capture, design 
of new boats or adaptations of old ones, 
economics of financing the fishery, prob- 
lems of distribution, and-not least-the 
sociological problem of convincing peo- 
ple that they should eat an unfamiliar 
food. Here the strength of this book be- 
comes evident, for each of these prob- 
lems is taken realistically in turn, and 
the approach is neither optimistic nor 
pessimistic. Manpower, money, and time 
are the ingredients which can solve these 
problems. 

The construction of the book is log- 
ical. There are two major sections-one, 
the definition of the problem; the other, 
a survey of the known resources. The 
many maps with descriptive captions 
actually written into the chapters as an 
integral part of the text are a unique 
feature. 

One might wish that some of the maps 
were not so detailed and that more con- 
sideration had been given to the prob- 
lems of printing, but in general they 
make their points. This is not a textbook 
and does not need full documentation, 
but the documentation is unfortunately 
uneven and often difficult to follow. The 
index leaves much to be desired. 

Nonetheless, here are the facts pre- 
sented-that the sea is grossly underex- 
ploited; that expansion of utilization of 
marine products along the lines we are 
presently following can probably only 
double production; that great areas of 
the sea and significant numbers of its 
animals are relatively unknown. Current 
work is directed toward learning more 
about known factors rather than explor- 
ing the unknown. Unless we redirect the 
research forces we now employ and cre- 
ate vast new ones, man may discover, 
when he is actually driven to the sea for 
a major part of his food, that he will be 
unable to find it. 

JOHN P. WISE 
U.S. Fish and Wildlife Service, 
Woods Hole, Massachusetts 

Electronic Apparatus for Biological Re- 
search. P. E. K. Donaldson and others. 
Academic Press, New York; Butter- 
worths, London, 1958. xii + 718 pp. 
Illus. $20. 

Biophysicists are frequently asked to 
name a single textbook or monograph 
from which a biologist not familiar with 
advanced electronics and having only 
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