
Phil. Trans. R. Soc. B (2008) 363, 209–210
doi:10.1098/rstb.2007.2192

Published online 6 August 2007
Introduction. Adaptation to the annual cycle
Most large organisms have an annual routine; that is to

say they schedule activities in a regular way over the

year. Like any behaviour, annual routines can be

explained in terms of either their causation or their

contribution to reproductive success, that is their

evolutionary function. Previous work on causal

mechanisms has sometimes ignored the broader

ecological context. Previous theoretical accounts of

function have often ignored the physiological state of

the animal. An aim of this issue is to highlight work that

combines these approaches and to encourage further

such work.

Life-history tradeoffs are central to functional

accounts of behaviour. Several contributions to this

volume draw attention to the physiological basis of

various tradeoffs (e.g. Barta et al. 2008; Martin et al.
2008; McNamara & Houston 2008; Speakman 2008;

Verhulst & Nilsson 2008). We believe that incorporat-

ing this basis will lead to a new generation of analysis

that will provide a deeper understanding of life histories

and suggest new lines of physiological research.

One major issue concerns the mechanisms (particu-

larly hormonal) by which animals respond to seasonal

environments (Ball & Ketterson 2008; Hahn &

MacDougall-Shackleton 2008; Martin et al. 2008). In
a seasonal environment, it is important for animals to

control the timing of activities. Mechanisms for this

are discussed by Paul et al. (2008) and Wikelski

et al. (2008).
Seasonal environments may differ in their predict-

ability and hence in the cues to which animals should

respond. Individuals can also be expected to respond to

their physiological condition. Cues and associated

plasticity are central to most of the papers in this

issue and are the main focus of Barta et al. (2008),

Shine & Brown (2008) and Verhulst & Nilsson (2008).

Breeding is a crucial part of an annual cycle and is

considered by all papers but is the particular concern of

Shine & Brown (2008; year-to-year variation and cues),

Ball & Ketterson (2008; sex differences), Verhulst &

Nilsson (2008; timing) and Speakman (2008; costs).

Migration is a significant annual event for many

species. It is discussed by Buehler & Piersma (2008;

bottlenecks in the annual cycle of knots), Barta et al.

(2008; optimal moult, migration and breeding) and

Hedenström (2008; models based on minimizing time

or energy on a migratory journey). Models are also

at the heart of Wingfield (2008; life-history stages and

annual routines) and McNamara & Houston (2008;

incorporating physiology and behaviour in a common

adaptive framework). The latter approach is illustrated

by Barta et al. (2008).
One contribution of 14 to a Theme Issue ‘Adaptation to the annual
cycle’.
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By combining theoretical accounts of tradeoffs with
physiological research across issues such as breeding,
migration and seasonal responses, this collection offers
a unique blend of perspectives on how to provide
holistic accounts of adaptation to the annual cycle. The
papers in this issue should encourage an approach that
integrates physiology, individual behaviour and ecol-
ogy. We believe that this is necessary rather than
considering each in isolation.
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