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BOOK REVIEWS 

ORIGINS OF THE GENETIC CODE 
The Genetic Code 
The Molecular Basis for Genetic Expression. (Modern 
Perspectives in Biology.) By Carl R. Woese. Pp. 
viii+200. (New York and London: Harper and Row, 
Publishers, 1967.) n.p. 
THE very wide interest in the genetic code which has 
occurred during the past 6 years stems from the funda
mental nature of the relationship of DNA to proteins. The 
major break-through came in l\l61. Then, Nirenberg and 
Matthaei showed that a codon for the amino-acid phenyl
alanine was composed of a series of uridylic acid residues, 
and Crick, Barnett, Brenner and W atts-1'obin showed that 
the genetic code was a triplet code, and thus a codon for 
phenylalanine was UUU. Since then the meanings of the 
sixty-four codons have been elucidated. 

BefoL·e 19ol much speculative theoretical work, starting 
with Gamow's diamond code in 1954, laid down the basic 
ideas of what properties the genetic code might have. 
These ideas helped in the interpretation of the plethora of 
experimental results which appeared in the early 1960s. 
Dr"' oese is one of the few people who have devoted much 
serious thought to the genetic code and it is therE.fore 
particularly appropriate that he should have decided to 
write this book. The first two chapters introduce the 
reader to the fascinating historical background which 
the discoveries ofl 961 were to obscure so quickly. Chapter 
3 covers the experimental determination of which codons 
code for which amino-acids-the dictionary of the genetic 
code. Chapter 4 includes a section on punctuation 
signals and a thumbnail sketch of control mechanisms, 
which an uninitiated student might find tough going. 
The next chapter concludes our knowlEdge which bears 
on the genetic code with a standard description of the 
translation process, including a section on ribosomes, 
the structure of transfer RNA molecules and Crick's 
wobble hypothesis. 

These first five chapters are all orientated to help the 
reader consider what the author sees as the next phase 
in the genetic code: why does the code have the structure 
it has and, what must necessarily be considered together 
with this, how did the code and the translation apparatus 
evolve ? This highly speculative field is covered in his 
two final chapters and it is here that this book distin
guishes itself from many others which discuss the more 
familiar aspects of the genetic code. Basically Dr W oese 
considers two extreme models of how the code might have 
arisen. "Stochastic" models suppose that the allocation 
of codons to the twenty amino-acids occurred essentially 
by a haphazard process and that the order seen in the 
code today reflects Nature's attempt to minimize the 
effects of errors made in replication or some step of the 
translation process. "Mechanistic" models suppose 
that there was (or is) some structural relationship between 
a codon and the amino-acid for which it codes, and that 
therefore phenylalanine was more likely to be coded by 
UUU than by AAA. Dr W oese tends to favour partly 
mechanistic models, for he and his collaborators find some 
correlation between the physical properties of amino
acids and the structure of their codons. The conceptually 
difficult problem in this field is how a completely self
replicating unit might have evolved, and what did it 
contain. Are transfer RNA molecules very primitive 
structures ? Are they as large as they are because the 
most primitive translating system had no ribosomal 
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structure and the adaptors had to be big enough to "stick" 
to one another ? 

This book presents a particularly personal approach to 
the genetic code as seen by a theoretician. 'l'his has its 
merits in that the reader is unlikely to lose his path in a 
maze of biochemistry. It is unfortunate, however, that 
an excess of new jargon has appeared (such as "AERSs" 
for the activating enzyme recognition sites of transfer 
RNA molecules), that most molecules have become 
"tapes" or "tape-readers" and that several needless 
and trivial errors occur (the structure of uridylic acid in 
Table 1-2 has a gratuitous "+ CO.' ' ). In parts the style 
iH over-dramatized, but apart from these criticisms this 
book is a stimulating and valuable contribution to those 
wishing to understand how the code was solved and what 
its solution means in terms of the 01·igins of life. 

MARK S. BRETSCHl<JR 

LAKE DISTRICT LANDSCAPES 
A History of Man in the Lake District 
By William Rollinson. Pp. xii+ 162 + 15 plates. (London: 
J.M. Dent and Sons, Ltd., 1967.) 42s. net. 
FEW regions in the British Isles have been as fortunate as 
the English Lake District in the quality of the descriptive 
writings they have inspired. 'Ihomas West wrote his 
Guide in 1778 and William Wordsworth wrote in 1810. The 
poet envisaged the area "as a sort of national property", 
and since 1951 its 900 square miles have been one of 
Britain's most popular National Parks. It was here, too, 
that the National Trust had its home and became possessed 
of its first property in 1902. SciEI1tific survey, however, 
has not kept pace with romantic conservancy, although 
W. G. Collingwood showed the way in 1925. Since then 
many geological, ecological and economic studies have 
been made, but no comprehensive survey of the evolution 
of the cultural landscape has appeared. This book partly 
fills the gap, though it is aimed at the interested layman 
and makes no claim to be a work of detailed scholarship. 
The author's statement that the fascination of the post
Roman period lies in the fact that there can be few 
certainties about it clearly puts him on the side of the 
romantics rather than the scientists. 

The approach is systematic, but the first chapters on 
geology, glaciology and archaeology are sketchy and 
uncritical and the information often out of date. The 
interest of the writer, and therefore of the reader, quickens 
as the historic periods are reached, and the best sections 
are those dealing with agricultural and industrial develop
ment. The final chapter is a reasoned statement of the 
probkms of combining conservation with maximum use 
of the region's resources. The photographs and the line 
drawings are attractive, in particular the distribution 
maps, but scientific accuracy is sacrificed by the use of 
picture symbols which may occupy more than a square 
mile of ground. The book is marred by innumerable 
disrupting footnotes which should have been incorporated 
in the text, and has other marks of the beginner. The 
author is clearly deeply attached to the Lake District and 
knows it well, yet tho full flavour of field work is missing. 
Having cut his teeth on the area. he should go on to bite 
deeper into it. E. E. EVANS 

DEVELOPING TRADE 
The Growth of the British Cotton Trade 
1780-1815. By Michael M. Edwards. Pp. viii+276. 
(Manchester: Manchester University Press, 1967.) 458. 
net. 
THE British cotton industry was the first major industry 
to be completely mechanized and converted to the factory 
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