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ABSTRACT

An analysis of the contractile properties of the muscles that control the wing is
requisite to an understanding of the mechanics and neural control of bird flight. Tt
has been demonstrated that for starlings in flight, clectrical activity (EMG) of the M.
pectoralis begins during the upstroke prior to the beginning of downstroke (DiaL et
al., 1987). In the present study, the isometric contractile properties of the sterno-
brachialis (SB) head of the M. pectoralis in European starlings (Sturnus vulgaris) were
measured. Electromechanical delays of 3-5 ms from EMG onset to force in isolated
muscle suggest that the SB is actively stretched at the end of the upstroke; a finding
with implications for the cost of flight. Average twitch contraction and relaxation
times and times of force rise and fall during maximum tetanus do not possess a simple
relationship to wingbeat frequency. Additional parameters of muscle are suggested for -
study.
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INTRODUCTION

It is clear that among terrestrial vertebrates the storage of elastic strain
energy in tendons, muscles, and bones may not only facilitate
locomotor movements 1n a variety of ways, but may also reduce the
costs of locomotion (ALEXANDER, this volume). Related to this issue
are studies which reveal that a muscle can absorb mechanical energy
when actively stretched and that its work output increases when active
shortening is preceded by a period of active lengthening (CAVAGNA ¢l
al., 1968). Using the toad sartorius muscle, CAVAGNA et al. (1968)
illustrated that the positive work normally performed during shorten-
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