Insect Adaptations

Evolution of Insect Migration and Diapause.
Papers from a symposium, Washington, D.C.,
Aug. 1976. HuGgH DINGLE, Ed. Springer-Ver-
lag, New York, 1978. xvi, 286 pp., illus.
$22.80. Proceedings in Life Sciences.

Ideas about insect migration have
changed radically since about 1950, and
migration is now seen as an integral part
of the life histories of very large numbers
of diverse species. Phenomena whose
importance is now recognized include
the regulation of the migration syndrome
by external stimuli mediated by the en-
docrine system and the role of migration
in population ecology and dynamics.
Diapause, also an endocrine-controlled
‘‘escape mechanism,’’ is a static coun-
terpart of those phenomena and is simi-
larly significant. It has taken time for
population ecologists to use these con-
cepts, but the last decade especially has
seen attempts to explore and quantify
the adaptive changes in life histories as-
sociated with migration and diapause.
This is what the 12 papers in this volume
do. Much new quantitative information,
from laboratory and field, is given for a
selected range of species, the main is-
sues being as follows.

The proportion of a population, or a
species, that migrates, as well as the per-
formance of its individual members, var-
ies in time and space; all members may
migrate or only some, with varying dura-
tions of flight. In some populations flight
is only local or even entirely absent, and,
indeed, wing muscles and wings may not
even develop; such variation is geneti-
cally based and environmentally con-
trolled. Because both migration and di-
apause are physiologically associated,
through endocrines, with development,
especially that of the flight apparatus and
ovaries (ovarian development is com-
monly delayed by migration and more so
by diapause), they also affect the tradi-
tional population parameters such as
birth rate, generation time, and voltin-
ism; these parameters vary with chang-
es, often extreme, in the environment
(mainly involving climate and light) and
in resources (such as food), as when re-
production is delayed until the new habi-
tat is reached. Losses in transit and dur-
ing dormancy also contribute to mortali-
ty. Population density thus varies and
can also affect migration directly. The
possible adjustments are many, espe-
cially with respect to reproduction, and
fitness varies accordingly.

The claim made by the editor of this
volume that migration and diapause pro-
vide rich material for studies of evolution
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is amply justified. Though the promise is
perhaps better fulfilled by the papers on
diapause, all the papers in the volume
are of a high standard and well docu-
mented. Those that I found particularly
illustrative and informative were M. A.
Rankin’s on hormonal control of migra-
tory behavior, K. Vepsélainen’s on the
genetic and environmental determinants
of wing length, flight, and voltinism in
Gerris, Tauber and Tauber’s on tenden-
cies to speciation in Chrysopa of diverse
phenologies, and S. Masaki’s on clines
of diapause and voltinism in crickets on
climatically different islands.

Migration has, indeed, been much
overlooked in population models created
by entomologists, and this volume is par-
ticularly welcome in that it begins to rec-
tify this neglect.

C. G. JoHNsON
42 Luton Road,
Harpenden, Hertfordshire, England
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