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Studies in Biology 
-new titles 

107 Pollen and Allergy 
R. Bruce Knox 

This book provides an introduction to 
the life of the pollen grain and, in 
particular, deal,; with its dual role in 
plant fertilization and human allergic 
disease. 

Paper£ I. 75 

108 Animals Under Stress 
John Archer 

This book introduces the reader to the 
various aspects of research on stress, 
drawing on material from a number of 
academic subjects including 
experimental psychology, physiology, 
ethnology, ecology and evolutionary 
biology. 

Paper£ 1.70 

For publication in June: 

109 Lizards - A Study in 
Thermo regulation 
R. A. Avery 

This book gives an account of some 
aspects of the ecology, behaviour and 
physiology of lizards, and shows how all 
of these can be interpreted from an 
understanding of the ways in which the 
animals use sunshine and other sources 
of heat in order to regulate their body 
temperature. 

Paper £1.80 

110 Sexual Incompatibility 
in Plants 
Dan Lewis FRS 

~any plants have evolved 
genetical-biochemical methods of 
self-incompatibility to control 
effectively self-pollination, a type of 
inbreeding which, because of the 
extremely narrow distribution of pollen 
and seeds, is of considerable 
evolutionary importance since its 
discourdges any further diversification. 

Paper£ 1.90 

'The series provides a 
medium by which biologists 
can be kept up 10 date with 
developments in specific 
areas of biology. They are 
reasonably priced and are 
an ideal way by which 
individuals, schools, 
colleges and universities can 
supplement their librdries in 
particular fields." - .'Vature 

(j) Edward Arnold 
41 Bedford Square, 
London WC I B 3DQ 

Circle No. 64 on Reader Enauirv Card. 

Spring books supplement 

Empirical, 
useful, 
predictive 
enterprise 
J. Z. Young 

Reliable Knowledge: An Exploration 
of the Grounds for Belief in Science. 
By J. Ziman. Pp. 197. (Camhridge 
University Press: Cambridge, 1978.) 
£7.95. 

PROFESSOR Zl'.\IA:li is a mathematical 
physicist but in this hook he has 
devoted himself to the task of trying 
to define the aims and methods of all 
science. Wisely he begins with his own 
subject and bravely he goes on to ex­
tend his thoughts to biology and even 
sociology. Prohahly each scientist will 
like best the parts of the hook that 
deal with suh.iects other than his own. 
But this is not to say that any of it is 
superficial or inaccurate. at least so far 
as my limited knowledge goes. Quite 
the contrary. he has succeeded in distil­
ling the essence both of the results 
and limitations of very wide areas of 
science. 

His general thesis is that "the goal 
of science is a consensus of rational 
opinion over the widest possible field" 
(p3) (italics throughout are his own). 
This is achieved hecause of the very 
specific "internal sociology" of the 
scientific communities. which allows for 
the communication of what he calls 
"consensual knowledge". The defini­
tion of this is that it is unambiguous 
and agreed to he true by all partici­
pants. The ideal form of it is mathe­
matics and Professor Ziman takes a lot 
of trouble to explain how this ap­
proaches as ideal language. It is 
refreshing to find that he is under no 
illusions that it is perfect: "Unfortu­
natelv deficiencies of consensibility can 
he found even in the most sophisticated 
mathematical systems". In particular 
he emphasises that "the hope of find­
ing a unique and perfl'ctly logical 
language of this kind is vain". In or­
der for scientists to agree. they have 
to share certain fundamental heliefs. 
for example. in the Kantian categories 
of space and suhstance. He is unwilling 
at first to define and delimit the range 
of these "supreme principles". As his 
exposition proceeds it becomes clear 
that he helieves that they depend upon 
certain innate human capacities. es­
pecially "the mysterious skill that we 
call pattern recognition". Moreover. 
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this is not amenahle to complete logi­
cal analysis and is not even completely 
uniform amongst all men. 

Having thus warned us that mathe­
matics is not a perfect tool he never­
theless believes it to he the best 
available and proceeds to give an ex­
cellent account of how it functions. 
His heaut,iful description of the diverse 
powers of synthetic and analytical 
methods is presumably elementary for 
the mathematician hut simple and 
direct for the rest of us: and done 
almost without abstract symbols. Ile 
follows it through to discussion of the 
place of experiment and of models and 
hypotheses. Popper's criterion of falsi­
fiahility he holds to he "strategically 
sound hut tactically indefensible". a 
polite way of saying that it is no use. 
Here. as very often. he speaks of the 
scientist actually at work. a rare virtue 
in a theoretician. Every theory can he 
falsified hy some of the observations. 
the question is whether it is the best 
available: and he illustrates this by the 
controversy over the missing solar neu­
trinos. which are much less numerous 
than theory predicts. He rightly con­
trasts the ··calm order am.I perfection 
of well established theories·· with the 
"'controversy. conjecture. contradic­
tion and confusion"' of the frontline of 
research. 

His determination to show science as 
it really is leads him next to discuss 
the principles of ohservation and parti­
cularly pattern recognition. "The as­
sumption that all obsen·ers are eq11i1·a­
lent is not merely a basic principle of 
Einstein"s theory of special relativity: 
it is the foundation stone of all 
science"'. However. obvious though 
this seems. it in fact implies that 
"scientific knowledge cannot he justi­
fied or validated hy logic alone". As 
observers differ. "statements about the 
real world are always subject to un­
certainty. They cannot all he given 
precise status-'true' or 'false· -
their logic is three-1·a/11ed, falling into 
the categories 'true'. 'false· and 
'undecided'." Zim,tn gives much dis­
cussion of the implications of this 
thesis which. as he says. may not he 
of great importance in physical science 
hut imposes limits in biology and es­
pecially in sociology. In particular he 
emphasises the great influence of the 
sociology of helief in determining the 
ohservations that are made. Every 
scientist must use the paradigms of his 
age and Ziman gives examples of how 
they determine the observations he 
makes and the interpretations that he 
puts upon them. 

So much cautious scepticism might 
well lead to scientific pessimism. But 
Ziman is much too practical to be a 
defeatist. Whatever the fundamental 
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logical difficulties of validating science, 
"there is nearly universal human con­
sensus concerning certain aspects of 
of the material domain". He leaves 
open the question "whether the cate­
gorial framework of everyday realism 
is the only possible scheme for describ­
ing and understanding nature in its 
physical aspects". He is content to 
leave it like this, but is not optimistic 
that "psychology and neurophysiology 
can arrive at a better understanding 
than, say, the ancient art of introspec­
tion". 

Here I should disagree with him. 
Although he has taken the trouble to 
study these biological subjects seriously, 
I do not think he appreoiates the speed 
with which they are approaching the 
capacity to achieve consensual com­
munication that is useful even if not 
completely unambiguous. It is not too 
wild a statement to say that we are 
within sight of a 'complete' science of 
biology with principles that cover the 
origin, evolution and present opera­
tions of living things. It is true that the 
extension of this to include Man raises 
special difficulties. He rightly dwells in 

Systematic 
theory of 

• meaning 
George Steiner 

Truth and Other Enigmas. By M. 
Dummett. Pp. 470. (Duckworth: 
London, 1978.) £18. 

FOR Michael Dummett, Frege's Grund­
lagen der Arithmetik is not only 
"unquestionably the most brilliant 
sustained performance of its length in 
the entire history of philosophy," but 
the whole of logic "came of age only 
with the work of Frege." It follows that 
the "most urgent task that philosophers 
are now called upon to carry out is to 
devise what I have called a 'systematic 
theory of meaning'." This systematic 
theory will proceed from the cardinal 
distinction between 'sense' and 're­
ference' in Frege and from Frege's 
concepts of the relationships between 
logic and mathematics on the one hand 
and logic and language on the other. 
Concomitantly, the philosopher, ,though 
fully aware of the attractive 'nihilism' 
in Wittgenstein's belief that philosophy 
is not "in the least concerned with 
establishing true propositions", will 
turn to Frege's systematic programme 
to establish a logical foundation for the 
determination of such propositions. 
And though, again, aware of the 
teasing finesse of Quine's thesis on the 
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his concluding chapters on the difficul­
ties of precise definition of such con­
cepts as "intelligence", "caste", "pea­
sant" or "psychosis". In fact "we do 
not have a taxonomic framework for 
human behaviour, -individual or soda!, 
in which the categories are both mean­
ingful and distinct". True ,enough, and 
we all deplore the weakness of socio­
logy. The difficulties introduced by 
hidden variables will of course always 
make the study of complex systems 
more difficult than that of simple ones. 
If the aim was to find some logically 
perfect science of man then indeed I 
should be pessimistic. But Ziman has 
taken pains to show us that the whole 
of science is simply an empirical, use­
ful, predictive enterprise, character­
istic of modern Homo sapiens. The life 
sciences are a part of this enterprise 
that is at present developing very 
rapidly, and I believe that his careful 
attention to them has already been 
very helpful and will be even more so 
in the future. 0 

J. Z. Young is Emeritus Professor of 
Anatomy at University College, London, 
UK. 

indeterminancy of natural language 
propositions, he will reject this thesis. 
Only in this way, argues Professor 
Dummett, can philosophy aspire to a 
'scientific' status and emerge from a 
'scandalous' historical situation in 
which interminable effort and ingenuity 
"appears to engender nothing but un­
ending disagreements." 

Dummett's own papers represent this 
programme. They are closely-argued, 
rigorous and subtle steps towards a 
'theory of meaning' capable of generat­
ing and testing a better understanding 
of 'truth', of the conditions under 
which a sentence may be correctly 
asserted, about whether the reality that 
renders key classes of empirical state­
ments true or false can be shown to be 
fully determinate. These concerns are 
closely linked to a series of highly 
technical considerations (of special 
interest to the mathematician, to the 
mathematical logician but also, at 
sever:al points, to the scientist in 
general) on the conflict between realists 
and intutionists in mathematics, on the 
philosophical reach of Godel's theorem 
and on the justification of deduction. 
Physicists, familiar with notions of 
time-reversal, will find much to instruct 
and delight them in two essays on "Can 
an Effect Precede Its Cause?" and 
"Bringing About the Past". Professor 
Dummett is a master of logic and of 
analytical exposition, and where one 
fails to agree-has he allowed for the 
characteristic and shrewd pragmatism 
which underlies Quine's thesis on the 
indeterminancy of translations between 
languages, a thesis which cannot be 

Biology of Seaweeds 
Levels of Organization 
A. R. 0, Chapman 

799 

By dealing in turn with cells, whole 
organisms, populations, and 
communities, this skilfully designed, 
clearly written text fills the need felt by 
many phycology instructors for an 
organizational approach for their 
courses on algal biology in place of the 
traditional texts that attempt to review 
the entire field systematically or by 
functional organization. The book 
focuses mainly on seaweed algae and 
emphasizes ecological considerations to 
point out the unifying trends and 
concepts that are essential for a 
student's thorough understanding of the 
subject. 
Biology of Seaweeds is a stimulating and 
precisely targeted textbook for 
intermediate and advanced students of 
phycology. It reflects throughout Dr. 
Chapman's extensive experience as a 
teacher and his expert knowledge of 
algal biology. 

Paper £5. 95 Publication May 

Adaptation to Thermal 
Environment: 
Man and his Productive Animals 
Lawrence E. Mount 
Contemporary Biology Series 
This book deals with the principles 
underlying the heat exchanges that take 
place between an animal and its thermal 
environment, and with the application 
of these principles to man and to those 
animals that are of agricultural 
importance. The text is in two parts: the 
first part consists of six chapters dealing 
with the basic considerations that apply 
to the relations between an animal and 
its thermal environment. 
The second part contains accounts oft he 
different species. 

Boards £ 16 Paper £7. 50 Publication 
May 

Soon to be available as a 
Student Paperback: 

Plant Virology: 
The Principles 
Adrian Gibbs and Bryan Harrison 
This modern exposition of plant 
virology aims to describe the framework 
of knowledge about plant viruses and to 
outline the methods used in obtaining 
this knowledge. The numerous 
illustrations include superb electron 
micrographs - many of them original­
and other photographs as well as 
numerous line diagrams. Thus the 
framework of the subject is provided 
and much practical information on how 
plant viruses can be studied is given. 

Paper £9. 75 Publication June 

Edward Arnold 
41 Bedford Square, 
London WC I B 3DQ 
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