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Migration and Dispersal of Insects by 
Flight. C. G. JOHNSON. Methuen, London, 
1969 (U.S. distributor, Barnes and Noble, 
New York). xxii + 766 pp., illus. $24. 

It is a blessing that British biologists, 
unlike most of their American col- 
leagues, understand the difference be- 
tween proximate and ultimate causation 
and can therefore discuss physiology in- 
telligently. In writing the first modern 
treatise on insect dispersal, C. G. John- 
son has passed confidently back and 
forth across the little-explored border 
zones between physiology, behavior, and 
ecology. The happy result is the formali- 
zation of a new branch of entomology 
and the clearing of the way for new 
advances in population biology. 

The principal theme of this book is 
that most effective dispersal in insects 
occurs not through local appetitive 
movements but through migrations, dur- 
ing which insects travel in a hard, 
persistent manner and cannot easily be 
distracted by the stimuli that in other 
circumstances govern their lives. "A 
vigorous, even explosive, scattering of 
individuals often seems as part of a rou- 
tine in the lives of many species and is 
no casual, incidental, or humdrum 
process. Indeed it is a highly adaptive 
and evolved necessity consequent upon 
the brevity of the life of most insects 
or the transience of many breeding 
places." Migratory flight in particular is 
viewed by Johnson as the prime locomo- 
tory act of many if not most winged in- 
sects. The flights follow patterns tailored 
to the individual needs of the species. 
The members of some species conduct 
lengthy powered flights in a single di- 
rection. A majority, however, use their 
wings to work their way up into the 
wind and to maintain themselves there 
while being carried along. The migra- 
tion periods are tightly programmed. In 
general the flights are conducted by 
young adults, especially females, at the 
age of maximum reproductive value in 
the Fisher sense. Whatever the exact 
timing, females reduce ovarian develop- 
ment to a minimum at the period of 
maximum likelihood of flight-a prin- 
ciple Johnson refers to as the "oogenesis- 
flight syndrome." The migration of an 
insect is usually triggered by token 
stimuli that herald the approach of fa- 
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form the insect that its physiological 
state is right. My favorite example is 
one discovered by K. Graham and cited, 
among many others, by Johnson. When 
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adults of the bark beetle Trypodendron 
lineatum first leave their burrows they 
are positively phototactic and attempt to 
fly. During the flight they swallow air 
until a bubble forms in the proven- 
triculus, which then causes them to re- 
vert to negative phototaxis and settling. 
If the experimenter inflates the proven- 
triculus of a previously flying beetle, it 
will cease flight; but if he punctures the 
bubble it starts flying again. 

The book is massively documented 
from sources that are unfamiliar to most 
ecologists, who will find particularly use- 
ful the reproduction and evaluation of 
data from such entomologist authors as 
P. A. Glick, J. S. Kennedy, L. R. Tay- 
lor, and Johnson himself. There are 
lengthy treatments of the relevant as- 
pects of reproductive physiology and 
orientation behavior and of migration 
and dispersal in the better-studied 
groups of insects, including especially 
the plague locusts. The theory, origi- 
nated by E. S. Brown and T. R. E. South- 
wood, that the intensity of programmed 
migratory activity is a function of the 
stability of the preferred habitat, finds 
ample support from new sources. John- 
son's chapters on aerial transport, with 
his separate analyses of vertical and 
horizontal displacement as functions of 
individual behavior and weather pattern, 
must be rated as outstandingly good. 

I hesitate to discuss shortcomings in 
a book of 763 pages and with over 
1200 titles in the list of references. But 
in view of the relative unfamiliarity of 
the subject it is worth noting what this 
book does not attempt to do. The au- 
thor's aim is to synthesize knowledge of 
the mechanisms rather than the results 
of migrations. He stops just short of 
population genetics and evolutionary 
theory, even though the empirical infor- 
mation he treats is vital to these sub- 
jects. Consider for example that gene 
migration is the least understood of the 
Darwinian operators, and that without 
some measure of dispersal the major- 
ity of the models of population genetics 
cannot be applied to natural popula- 
tions. Consider also that we cannot even 
hope to define a population without a 
knowledge of dispersal-what are the 
limits of a population, for instance, 
from which 20 or 70 percent of the 
adult members migrate each generation 
in some undetermined direction for un- 
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where they cannot survive . . . practi- 
cally the whole land surface of the earth 
is also subject to a similar, largely un- 
seen, but incessant 'bombardment.'" 
Moreover, the contribution to the aerial 
plankton varies enormously among the 
insect taxa, in ways that must have pro- 
found influence on their global distri- 
bution. The correlations between the 
rich data from dispersal studies on the 
one hand and insect biogeography on 
the other are left largely to the future. 
In providing a sound basis for such ex- 
tensions, however, Johnson has gone 
beyond the mere review of another en- 
tomological subject; he has made a sig- 
nificant contribution to general ecology 
with implications for the future of evo- 
lutionary studies. 

EDWARD 0. WILSON 

Biological Laboratories, Harvard 

University, Cambridge, Massachusetts 

Breeding and Environment 

The Ecology of Reproduction in Wild and 
Domestic Animals. R. M. F. S. SADLEIR. 
Methuen, London, 1969 (U.S. distributor, 
Barnes and Noble, New York). xii + 324 
pp., illus. $12. 

This major review brings together 
a wide range of studies on the effects 
of light, temperature, nutrition, den- 
sity, and social factors on such aspects 
of mammalian reproduction as attain- 
ment of puberty, onset of breeding sea- 
son, pregnancy, parturition, lactation, 
and survival of young to weaning. 
Over two-thirds of the 700 or so refer- 
ences were published in the last eight 
years, and the references are often from 
sources found only in the most com- 
plete libraries. Especially useful is the 
detailed information on domestic ani- 
mals gleaned from lanimal-breeding and 
agriculture journals. Although the ma- 
jority of the studies were done on ro- 
dents, rabbits, and domestic and game 
species, all the major orders of mam- 
mals are represented. 

The book considers each of the 
facets ,of the reproductive process men- 
tioned above, with each environmental 
stimulus being considered in turn. This 

pattern is repeated through the chap- 
ters. Sections are further subdivided by 
specific animal groups so that immedi- 
ate reference is possible without dupli- 
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