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SCIENTIFIC CORRESPONDENCE 

Why then do Lehmann and his col
leagues not see any difference in the 
response of their primary and SV40-
transformed cells to ionizing radiation? 
One possibility is that the p53 pathway is 
not functioning correctly in their primary 
cells. Several studies now indicate a very 
strong selection against p53 function dur
ing the establishment of cells in culture 
(for example, ref. 4) and it is possible to 
overcome the response to /'53 through 
the activity of other genes5• . The differ
ence in genetic stability between estab
lished cells and primary cells is, for 
example, well documented by the high 
frequency of gene amplification events 
found only in cell lines (for example, ref. 
7). Alternatively, the problem may be 
methodological - as Kuerbitz et al. 
discuss, G2 checkpoint controls still 

operate in their p53-deficient cells and 
care is needed to distinguish this from 
the Gl arrest1. Not all policeman are 
equal, and some are more easily evaded 
than others! 
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Swallowing ornamental asymmetry 
SIR - M~ller1 provides convincing evi
dence that the reproductive success of 
male swallows (Hirundo rustica) is inde
pendently increased by both the length 
and degree of symmetry of their outer
most tail feathers. He suggests that the 
greater success of males with symmetri
cal tails arises not through an enhanced 
ability of males to provision their young 
or win intrasexual contests over females, 
but through female preferences for sym
metrical as well as large ornaments. 
Because fluctuating asymmetry reflects 
an individual's inability to cope with 
environmental stress during trait 
development2, M~ller argues that prefer
ences for symmetrical ornaments may have 
evolved because they enable females to 
choose high quality mates and so obtain 
"good genes" for their offspring1

. 

Alternative explanations for the evolu
tion and maintenance of tail symmetry 
are suggested by our work on the 
aerodynamics of bird tails3 showing that 
the lift generated by a tail depends on its 
angle of attack and the square of max
imum continuous tail width . The aero
dynamically optimum tail should there
fore be triangular when spread and thus 
forked at rest. One drawback of a forked 
tail (like a swallow's) is that a high 
proportion of the lift that it produces is 
generated by its outermost feathers, and 
so any asymmetry in those feathers will 
greatly reduce lift (see figure). Further
more, asymmetry will affect the distri
bution of lift across the tail and intro
duce large rolling and yawing forces 
which a bird could overcome only by 
flying with its tail at an angle . Therefore 
even a moderate degree of tail asym
metry will exert a profound effect on 
the manoeuvrability of male swallows 
(as M~ller has already demonstrated 
experimen tall y4

). 

This has two important implications. 
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First, it suggests that symmetrical outer 
tail feathers may have evolved and been 
maintained primarily under natural 
rather than sexual selection. One reason 
for this is that the substantial reduction 
in agility associated with increased asym
metry is likely to have a considerable 
impact on the feeding efficiency of an 
aerial insectivore such as a swallow. 
M~ller sought to refute this possibility by 
showing that manipulation of male tail 
symmetry does not affect the size 
attained by nestlings fed by males1

. But 
because tail elongation also has no 
effect on nestling size1

, but is known to 
reduce male foraging efficienci, the 
size of nestlings is clearly not a reliable 
index of male feeding ability. If, instead, 
asymmetry does depress feeding effi
ciency substantially, it may well have a 
greater effect on male fitness than the 
15-25% reduction in annual reproductive 
success attributed to female discrim
ination against males with artificially 
asymmetrical tails1

. 

Second, the observed effects of tail 
symmetry on the mating success of male 
swallows need not necessarily arise 
through female preferences for symmet
rical tails. For instance, the reduction in 
manoeuvrability caused by asymmetry 
may have substantial direct and indirect 
consequences for an individual's ability 
to compete intrasexually for mates. 
Again, evidence presented against this 
suggestion is unconvincing. Different 
symmetry treatments do not affect the 
average level of male-male aggression 
seen during three one-hour watches1

, 

but if such encounters are infrequent, 
the high sampling error associated with 
short watches may obscure real differ
ences in aggression rates (mean values 
and ranges are not given). Moreover, no 
data are presented on the crucial issue of 
whether asymmetry treatments affect the 
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Effect of asymmetrical outer tail feathers on 
lift, calculated using a lifting surface model 
of tail aerodynamics3

. Filled circles, a tail 
that is forked when at rest and triangular 
when spread; open circles, weaker effect of 
asymmetry on the lift of a tail that is 
triangular at rest. Both tails have an apex 
spreading angle of 120°, and an angle of 
incidence to the local flow direction of 10°; 
outer rectrices are 100 mm long. The varia
tion in asymmetry considered (relative to 
outer rectrix length) corresponds to the 
range in mean relative asymmetry seen 
across males of 15 species with ornamental 
tails6

, and is far less than the maximum 
degree of asymmetry produced by Meller's 
manipulations. The maximum asymmetry of 
10 mm introduces a 13% reduction in total 
lift generated by the forked tail. This· relative 
loss would diminish if the same absolute 
asymmetry occurred in a longer forked tail 
(in which the outermost rectrices contribute 
relatively less to the maximum continuous 
span of the spread tail). This may explain 
the greater effect of asymmetry on the mating 
success of males with shortened rather 
than elongated tails (see Fig. 1, ref. 1). 

outcome (rather than simply the rate) of 
agonistic interactions, particularly during 
territory establishment. Finally, the far
reaching consequences of tail asymmetry 
mean that insofar as female choice does 
determine male mating success, asym
metrical males may be discriminated 
against through a female preference for 
some general aspect of male athleticism, 
rather than tail symmetry per se. Thus 
while the adaptive importance of tail 
symmetry is evident1

•
3

• , the nature of 
the selective pressures favouring sym
metry remain unresolved. 
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SIR- We question M~ller's claim1 that 
female barn swallows use male tail feath
er asymmetry as an indicator of genetic 
quality. He offers no direct support for 
this hypothesis. A likely function for 
elongated, symmetrical male tail feathers 
is that they indicate male experience and 
females use them to assess potential 
male parenting ability. Previously, M~l
ler showed that male tail length corre
lates strongly with arrival date and age7

, 
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