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useful resource for lecture preparation
or outside reading assignments. The
book contains some fascinating facts:
Reindeer have blue eyes in winter and
yellow eyes in summer, apparently as
an adjustment to changing light con-
ditions. The great tits of Oxford have
successfully adjusted their breeding
schedules to the earlier emergence of
their winter moth caterpillar prey, but
those in the Netherlands have not.
Matters are more complicated in the
elaborate food webs of Cape fur seals,
and the authors suggest that the effects
of climate change and decisions about
hunting or culling can be nonobvious
or even counterintuitive. As a zoologist,
I found the description of the use of
bioluminescent luciferin to study plant
growth patterns in Arabidopsis both
interesting and enlightening.

Historical  background lends
strength to this book’s discussion of
seasonal timing in animals and plants.
The discovery of photoperiodism by
Garner and Allard in plants and by
Marcovitch in aphids in the 1920s is
nicely covered. Hamner and Bonner in
the United States and Biinning in Ger-
many, whose hypotheses and experi-
mental designs drove work on seasonal
timing for at least the next 50 years,
are then described. Experiments to
test hypotheses about photoperiodic
timing are complex, but the authors
explain them clearly here, and include
a useful glossary.

Discussions of molecular and phys-
iological aspects of seasonal rhythms
are better presented than those per-
taining to ecological or behavioral
aspects. For some areas of behav-
ior and ecology, the authors seemed
a bit out of their depth and were
prone to error or misinterpretation.
For example, with respect to migra-
tion, albatross foraging excursions are
an example of long flights that are
not migration, but the authors treat
them as part of a broad range of
migratory movements. It is mislead-
ing to say that the evolutionary origins
of migration are “hotly debated,” as
there is consensus that migration
is an ancient behavior that evolved
independently many times as an
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extension of traits already present for
other purposes. The suggestion that,
of the two major species of locust, Lo-
custa migratoria and Schistocerca gre-
garia, the former is irruptive whereas
the latter is migratory obscures much
more complex biology; these species
are both irruptive and migratory. The
authors miss an opportunity by fail-
ing to discuss S. gregaria especially in
more detail. This species is seasonally
tied to rainfall, the intertropical con-
vergence zone, and wind directions in
ways that can dramatically contradict
the statement that they make move-
ments between winter (sic) and sum-
mer breeding grounds. Neither locust
species is limited to North Africa, as
implied; both range over virtually the
entire African continent with (migra-
tory) excursions to southern Europe
and western Asia. A discussion of
a particularly interesting and varied
aspect of seasonality, not limited to
locusts, is absent.

Biologists are likely to be less
familiar with the many influences
seasons have on human health and
demography, and should find much
that is interesting food for thought.
Whether humans are photoperiodic
is the subject of debate, which the
authors summarize nicely; however,
the seasonal patterns of human births
and deaths are more distinct. In the
Northern Hemisphere, births peak in
spring, with a secondary peak in Sep-
tember and a trough in November
and December. In some, but not all,
industrial countries, the pattern seems
to be disappearing. Lifespan is longer
by several hundred days on average for
those born in November versus those
born in March. In French-Canadian
women, the month of birth predicts
fitness as measured by the number
of grandchildren produced. There are
hints that nutritional factors may be
involved, but clearly there is still much
research to be done.

A consultation with my clinician
daughter indicated that much of this
book could provide guidelines and
insights for physicians and public
health professionals. Seasonal pat-
terns take us back to basic biological
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and evolutionary principles that are
fundamental to understanding health
and disease, and can provide clues to
disease risks and causes. For example,
vitamin D deficiency during preg-
nancy appears to increase the risk of
schizophrenia in offspring. Could the
similar link between winter pregnancy
and schizophrenia reflect lower win-
ter availability of vitamin D? There
also appears to be complex interac-
tions among influenza, the season of
pregnancy, and mental illness in off-
spring. Other examples of correla-
tions between season of birth and
illness include diabetes, asthma, and
Hodgkin’s disease. The authors argue
persuasively that seasonal effects can
be useful to health research and may
indicate new ways of looking at inter-
actions between genes, environments
(including social environments), and
patterns of illness and good health.

The book closes with some examples
of how changes in seasonal life history
patterns reflect human-induced cli-
mate change. Some of the changes are
genetic, whereas others reflect non-
genetic physiological adjustments. In
any case, the evidence that climate
change influences life history timing is
compelling. Indeed, as the authors say,
“we are all phenology freaks now,” or
at least we should be.
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