
of the physiological and evolutionary 
aspects of parasitism. The author is to 
be commended for this thorough pre- 
sentation of multiple viewpoints from 
both the old and the new literature, for 
it is clear that many theories remain 
unsubstantiated and many questions un- 
resolved. 

The greatest enigma concerns the 
evolutionary origin of parasitism in 
flowering plants. Here there are two 
distinct questions: (i) the possible origin 
(or origins) of haustoria, and (ii) sub- 
sequent pathways of evolution within 
haustoria-forming groups. The second 
is given thoughtful consideration 
throughout the book, and in fig. 9-1 the 
author summarizes possible evolution- 
ary derivations of the various modes of 
parasitism. The first question is not so 
easily resolved, for there is no pub- 
lished evidence as to how the parasitic 
habit was established. Perhaps the most 
untenable idea in this regard is the 
statement that "parasitism may have 
originated by means of chance estab- 
lishment of one plant on another" (p. 
208). An example of an individual of 
cholla growing out of the trunk of an 
Idria tree is given with the sugges- 
tion that mutations in such a plant 
might occur which further adapt the 
dispersal mechanism or the germination 
pattern or the behavior of the root 
system to the species of tree inhabited. 
Here the comparative-anatomy-mor- 
phology approach employed so success- 
fully throughout the book could easily 
be replaced with some consideration of 
the fundamental aspects of population 
genetics required to explain the origin 
and maintenance of complex adaptive 
traits, specifically haustoria. 

Clarification of this interesting ques- 
tion will require a generalized hypoth- 
esis that explains the mechanism 
through which flowering-plant popula- 
tions gained the genetic information 
necessary to direct the formation of 
haustoria. Moreover, the hypothesis 
will have to account for the independ- 
ent origin of haustoria in eight phylo- 
genetically unrelated groups of flower- 
ing plants. 

The specialist, as well as the general 
reader, will find a wealth of new in- 
formation within these pages. The book 
is well written, beautifully illustrated, 
and referenced with over 750 literature 
citations; it will no doubt be the stan- 
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General Entomology 

The Insects. Structure and Function. R. F. 
CHAPMAN. Elsevier, New York, 1969. xii 
+ 820 pp., illus. $13.75. 

Students and investigators of ento- 
mology with access to biology libraries 
have been able to satiate themselves 
in recent years with annual reviews, 
advances, essays, and a multivolume 
treatise in insect physiology. Much of 
this literature is priced beyond the pri- 
vate reader, and several articles on a 
subject must be read to balance the 
prejudices of the authors. Now, with 
clarity and admirable detachment, R. F. 
Chapman has brought together the di- 
verse elements of structure and function 
with the aim of relating them to the 
behavior of insects in nature. This 
enterprise grew out of his own interests 
in behavior and ecology, which later 
expanded to include morphology and 
physiology as he grappled with prob- 
lems in locust research, Although he 
claims not to have intended a compre- 
hensive book, the coverage of physiol- 
ogy is extensive, and the reasonable 
price of the book insures that it will be 
a valued addition to many personal 
shelves. 

The problem of organization in such 
a work is virtually insurmountable: 
how to present the unity and diversity 
of the organismal biology of the largest 
group of creatures on earth. The author 
has divided his text into six sections: 
The Head, Ingestion and Utilisation of 
the Food; The Thorax and Movement; 
The Abdomen, Reproduction and De- 
velopment; The Cuticle, Respiration and 
Excretion; The Nervous and Sensory 
Systems; The Blood, Hormones and 
Pheromones. No topic in insect physiol- 
ogy seems to have been completely 
overlooked in the book, but by necessity 
information has been fragmented, and 
the bits are distributed under numbered 
subheadings. Some subjects suffer more 

by this dismemberment than others. 
For example, the communication and 
orientation of honey bees might have 

provided a model study illustrating the 
author's approach, but the various as- 

pects of the subject have been allotted to 
the different subsections. Where a given 
function has been studied in depth in 
fewer species the author comes closest 
to his goal, for example in the sections 
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concerning flight and flight behavior. 

The phylogeny of structures is dealt 
with briefly, if at all. Chapman can 

hardly be blamed for this, since the 
Golden Age of comparative morphol- 
ogy faded with the death of R. E. Snod- 
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grass. It is regrettable, however, that 
no reference is made to the works of 
Hermann Weber. Modern structure- 
functionalists, with few exceptions, take 
an empirical attitude and are content 
with a phenetic catalog of attributes. 
We can expect an evolutionary mor- 
phology to emerge again, this time firm- 
ly anchored in genetics and ecology. 
This book is a step in that direction. 

As a text and reference, The Insects 
has one of the best taxonomic and sub- 
ject indexes available. A supplemen- 
tary table of contents and typographic 
distinctions within the index make it 
easy to locate illustrations and major 
discussions of the various topics. The 
reader is also alerted in the text to 
explicative passages elsewhere. State- 
ments are generously documented, with 
references listed at the end of the book. 
These should be consulted, because the 
author tends to protect his readers from 
the lively controversies surrounding 
many areas of active research. Another 
excellent feature is the abundance of 
detailed and fully labeled illustrations 
of anatomy, biochemistry, and physi- 
ological functions; but the delicacy of 
insect structure is not conveyed by the 
mechanical patterns, and too few 
glimpses are provided of whole orga- 
nisms. 

All in all, the book is a fine contri- 
bution to instructional resources. 

HOWELL V. DALY 

Department of Entomology 
and Parasitology, 
University of California, Berkeley 

Codes and Coverings 
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May 1968. W. T. TUTTE, Ed. Academic 
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Forty-seven authors contributed to 
this book. A brief review cannot do 

justice to the diversity of the topics 
treated. Here a sampling of the subject 
matter is described for the nonexpert. 
The expert is urged to enjoy the re- 
wards of examining the book itself. 

A word of length n is a vector w = 

(a,, a2, . . . , a) in which each ai is a 

letter of an alphabet A containing q 
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1968). This is the study of error-cor- 
recting codes. A code T is a set of M 
words, called codewords. Transmission 
may introduce errors into e letters of a 
codeword w so that the received code- 
word w' differs in e positions from w. 
If by searching through the M words 
of the code T every codeword except 
w differs from w' in more than e posi- 
tions, the receiver then may identify 
w as the correct word, assuming only 
that there are at most e errors. T is an 
e-error correcting code if this is true 
for every codeword w of T. If T cor- 
rects e errors then M, the number of 
codewords in T, must be small in com- 
parison with qTn. A considerable theory 
is developed to determine upper limits 
on M. In addition an extensive prob- 
abilistic theory is developed to deter- 
mine the expected correctness of de- 
coding in terms of probable errors in 
transmission. But in practice the search 
through the entire code T is prohibi- 
tively time-consuming for the decoder. 
Hence a number of algebraic systems 
are investigated together with algo- 
rithms for decoding. 

A problem converse to error-correct- 
ing is the problem of constructing cov- 
erings. A covering set K is a set of N 
words which approximate all qn words 
in the sense that given any word w' 
there is a word w of K which differs 
from w' in at most e places. Here the 
problem is to minimize N. R. G. Stan- 
ton in "Covering theorems in groups" 
considers this problem, generalizing the 
paper by Taussky and Todd, who 
originally met the problem in connec- 
tion with a copyright issue arising in 
football pools. Best possible solutions 
in certain specific cases are given in a 
paper by Kalbfleisch and Weiland. 

Developing some sophisticated ma- 
chinery, N. G. deBruijn pushes "Enu- 
meration of tree-shaped molecules" be- 
yond the classical formulation of Polya. 

Many of the papers deal with graphs. 
A graph is a set of points of which 
certain pairs are joined by arcs. Frank 
Harary reviews classifications and a 
variety of descriptive invariants. The 
famous four-color conjecture asserts 
that every map which can be drawn in 
the plane may be colored with at most 
four colors in such a way that no two 
regions with an edge in common are 
given the same color. W. T. Tutte. 
treats the general problems on graphs 
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