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ABSTRACT 

The narrowed vane parts of the outer primaries, which in many bird species 
separate from each other when the wing is stretched, and which are referred to briefly 
as "separated primaries", were studied for their aerodynamic performance under 
conditions of steady state gliding by means of a simplified model calculation. It 

was thought that the separated primaries may cause reduction of induced drag, 
provided that the lift coefficient is equal to that in the inner unsplit wing. However, 
reduction of total drag and a resulting improvement in gliding performance is 
predicted to occur only with larger birds, if at all, since the Reynolds number of the 
flow past the separated primaries of smaller birds is low enough to cause an increase 
of profile drag. Reduction of drag by separated primaries will increase with their 
number in a given wing, with. their area relative to the total wing area, with the lift 
coefficient of the wing, and with decreasing aspect ratio. In principle, these 
corre­lations also apply to non-accelerated powered flight, where a possible 
reduction of drag in the distal segment of the wing could increase the forward thrust 
of the down­stroke. Studies into wing geometry and profiles of separated 
primaries in several bird species suggest that their main functional importance 
does not in fact lie in drag reduction, which is expected to occur only under 
certain conditions, with the absolute size of the animal concerned playing a 
substantive role. The suggestion that their principal function is to increase the total 
lift coefficient turns out to be much more plausible. 

INTRODUCTION 

The outer primaries in the completely stretched wing are usually separated 

in most bird species. In such primaries the distal part of the vane is more or 

less narrowed in comparison to the proximal part which remains covered 
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