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Feel for 
biological rhythms 
An Introduction to Biological Rhythms. 
By J . D. Palmer. With contributions 
hy F. A. Brown. Jr and l.. N. Edmunds. 
Jr. Pp. xvi+373. (Academic: New 
York and London. August 1976.) 
$19 . .50: £11.90. 

THE author describes this as an intro
ductory hook. pitched at a level 
between popular hooks and technical 
treatises: these two stools are difficult 
to bridge. The enquiring student, to 
whom it is in part addressed, might 
find it difficult to evaluate for himself 
the evidence for many of the statements 
made: each chapter ends with some 
rewmmended further reading. but the 
text does not direct the reader specific
ally to the appropriate sources for the 
difl'erent assertions. This would indeed 
hardly be possible in a book with so 
wide a compass in such modest size. 

Apart from general descriptions of 
the nature and properties of biological 
rhythms. circadian, lunar and annual, 
the author describes in more detail 
rhythms in unicellular and multicellular 
plants and animals. and the use of 
circadian clocks in animal. particularly 
in hird navigation, as well as some of 
the implications for man. The popular 
appeal is contributed in part hy anec
dotes of the background of some experi
mental investigations. hut also by such 
journalistic epithets as "flamboyant" 
experiments and the "callous" decapita
tion of cockroa~.:hes. There is a similarly 
journalisti1.: passage about the motiva
tion behind human subjects for 
experiments. which in no way enhances 
the scientific value. 

Little over half the hook is written. 
however. by the author himself. It 
ends with two extended chapters, by 
F. A. Brown und by l.. N. Edmunds. 
dis~.:ussing the two rival theories: that 
biological rhythms depend essentially 
on subtle geophysical rhythms. 
or that they ure due to an internal 
timing mcchunism. Dr Brown's 
~.:onstant advocu~.:y of the former 
hypothesis is familiar enough, hut his 
~.:hapter is the least readable in the 
book .. -\ little of it is simply polemical. 
hut the greuter part consists of doscly 
reasoned arguments demanding from 
the reader a highly critical attention. 
More than one interpretation can be 
put on many of the experiments 
described. hut it is wnvincingly shown 
that a wiJc: range: of organisms can 
respond to a variety of quite small 
geophysical influence.., whose detection 
was hitherto totally unfamiliar to 
anim~tl physiologisb. 

Dr Edmunds in the concludine 
.:hapter avoids a polemical adherene; 
to the endogenous theory hut considers 
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various possibilities of its mode of 
operation. Simple and convincing evi
dence is given that. at least in some 
insects. the rhythmicity is controlled by 
a purl of the central nervous system 
operating hy the release of a chemical 
substance. and that in mammals and 
birds the suprachiasmatic nucleus. 
operuting hy way of the pineal, plays a 
dominant or at least an important role. 
With regard to the fundamental ques
tion of the underlying circadian escape
ment. which has been shown to be 
present even in single enucleated cells. 
the three major theories are outlined : 
theories depending on a biochemical 
feedback loop. on transcription along 

Animal response 
to environmental 
parameters 
Comparati1•e Physiology of Animals: 
An Environmental Approach. By 
Richard W. Hill. Pp.xii + 656. (Harper 
and Row: New York and London. 
1976.) £9.90. 

AFTER years with no su.itahle text for 
an undergraduate course in animal 
physiology. we are now confronted 
with a succession of such texts and the 
problem of choice. This latest ofl'cring. 
hy Richard W. Hill, is u very readahle 
book intended for students beginning 
their study of the subject. Hill places 
his emphasis on the animal in its 
natural environment and on the phy
siological responses to the various 
environmentul parameters rather than 
on the fundamental mechanisms under
lying these responses. The physiological 
principles and relationships are pre
sented accurately hut primurily in non
quantitative and descriptive terms. and 
the hook should appeal to reado:rs who 
l'uvour this approach. 

The scope is <tmhitious since it 
embraces all animal groups aside from 
protozoans and metazoan parasites. 
The chapter hy .:hapter organisation is 
based on physiological functions or 
environment<~! fa~.:tors. The opening 
two chapters on organisms in the 
environment and on energy meta
holism set the .<;tage nicely for the 
following chapters on thermal rela
tions. salt and water exchange. excre
tion. gas exchange and circul~ttion. The 
hook ~.:oncludes with u series of in
tegrative chapters on ox\ gen defi
cient:)'. high altitude. diving. excrcisl· 
and rhythmicity . These final chapters 
arc particularly sut:cessful in tying to
gether the earlier material while rein
for~.:ing the environmental theme of 
the book. The coverage of the variou~ 
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a DNA template, and on ions and ion 
transport in membranes. With the 
advantage of a limited field to cover, 
this chapter is perhaps the most success
ful in introducing biologists from out
side this field to the major lines of 
thought: although in other respects, by 
virtue of the very broad coverage of 
different periodicities in such a wide 
range of organisms. the earlier chapters 
should he very helpful for those who 
want. as the author puts it, to get a 
'"feel" for the subject. J. N. Mills 
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topics is comprehensive although occa
sionally somewhut repetitive (for 
example. the section of salt and water 
exchange). But students will appreciate 
the careful exposition of the concepts 
and the extensive use of appropriate 
experimental data illustrating the con
cepts. The more inquisitive students, 
however. may be frustrated by the fact 
that practically none of these experi
ments arc referenced and most are not 
identified with the names of the in
vestigators involved. Potential sub
scrihcrs are therefore forewarned to 
put their own knowledge of the 
literature in order before assigning this 
text to their students. Some readers 
may also he troubled by the ahsence of 
any detailed discussion of the neural 
and endocrine systems. and the con
sequent patchy and superficial treat
ment of the role these systems play in 
the physiological response to the envi
ronment. In spite of these omissions, I 
found the overall organisation and 
content of the hook to he quite 
coherent. It is an excellent text par
ticularly suited for courses attempting 
to bridge the gap hctween physiology 
and ecology. 

This hook is not without value for 
more advanced readers as well. Hill's 
emphasis on the animal's response to 
its natural situation should remind 
those of us who study ·non-laboratory' 
animals in the laboratory to design our 
experiments carefully with the ohjet:
tive being to learn how these animals 
function in their natural milieu. Con
verselv. we must learn all we can of 
our p~rticular animal's normal milieu 
in order to design useful experiments. 
These are ulso important lessons for 
students just beginning thdr studies in 
the tield. and this hook should serve 
that purpose well. while at the same 
time providing a. sound introduction to 
animal physiology. Donald C. Jackson 
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