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female to look through the see-through wall to see the
displaying male from a position that is safe from attack.
The numerous changes that distinguish C. maculata from
its close relatives are functional and coordinated in
allowing males to present aggressive displays while
maintaining reduced threat (costs) to visiting females.
In both Archboldia and Chlamydera therefore, display
differs dramatically from bower-building relatives.
However, among species, display trait function is
consistent in affording assessing females protection
from forced copulations by courting males (Borgia
19954, b).

In bowerbirds it has been posited that there has
occurred directional transfer of signal from plumage to
bower. Ancestral species were assumed to build simple
bowers and be dimorphic and that plumage dimor-
phism decreased as bowers became more complex
(Gilliard 1969). Maddison’s test of correlated character
evolution revealed significant support (p = 0.04) for
this transferral hypothesis in avenue-building species,
with complex/large bowers being gained in branches
leading to C. cerviniventris and C. lauterbachii, both of
whom are drably plumed and crestless. No such
association was seen between loss of plumage di-
morphism and bower complexity in maypole-builders
or all bowerbirds together (figure 3). These associations
were also tested on the alternative, weighted maximum
likelihood tree; results were unchanged. In Prionodura,
there has been an increase in bower size in conjunction
with an increase in plumage brightness. 4. inornatus
(Arfak) may be the only example of a maypole-builder
in which bower size has increased and plumage
brightness decreased, but the absence of huts with no
increase in male plumage colour in Fak Fak popu-
lations of 4. inornatus does not support this. Finally,
Archboldia may represent a transferral of focus from
bower to plumage. Significant correlation existed
between the gain of body dimorphism and loss of
display courts if courts were considered ancestral and
plumage dimorphism evolved twice and was lost once
(p = 0.0294), or the dimorphism was gained inde-
pendently three times (p = 0.0147), providing further
evidence for rejecting the idea that the shift of focus
from morphology to behaviour is universal in bower-
birds.

What use might our independently derived phy-
logeny and character state reconstructions be in testing
alternative models of sexual selection given that the
inference of process from pattern is a challenging task?
In the runaway model, drift along lines of equilibria
that result from the opposing forces of natural and
sexual selection on the male trait and female preference
can produce bouts of rapid evolution. This has been
cited as a potential cause of large-scale shifts in the
degree of elaboration of male display traits (Lande
1981; Prum 1997) and an often accepted view is that
runaway produces irregular patterns of evolution of
male display traits (Arnold 1983; Kirkpatrick 1987).
At first sight this appears to be reflected in our
phylogeny. That covariance between male trait and
female choice can exist in the evolution of sexually
selected characters is not disputed, but whether a
Fisherian process alone can be used to predict the type
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Figure 3. Evolution of large/complex bowers and the loss of
plumage dimorphism. Am. inornatus (Arfak), Am. subalaris,
Prionodura, C.lauterbachit and C. cerviniventris are considered to
have large/complex bowers. By virtue of its similarity to the
bower of A. macgregoriae, the maypole bower of Am. inornatus
(Fak Fak) was deemed to be a non-complex bower. (a)
Acctran resolution of bowers, deltran resolution of plumage
dimorphism. Bold lines indicate loss of plumage dimorphism,
considered ancestral according to Gilliard’s transferral
hypothesis. There are four losses of plumage dimorphism
according to the reconstruction, two occurring on branches
where complex bowers have arisen. (b) Deltran resolution
of bowers, deltran resolution of plumage dimorphism. Four
losses of plumage dimorphism occur, two on traced branches.

of changes that occur in display trait evolution is far
less certain. More recently studies of sexual selection
have shifted from the dichotomy of good genes versus
runaway models, both of which represent indirect
benefits, to begin testing the alternative dichotomy of
direct versus indirect benefits (Kirkpatrick & Ryan
1991). Direct benefits can be of the form of material
contributions of males to females, but may also be what
Borgia (1979, 1995a4) terms proximal benefits (for
example, a bower operating to provide females with
protection from forced copulations by males as they
assess aspects of display). Recent demonstrations of
proximate benefits processes occurring in bowerbirds
(Borgia 19954,b) are also consistent with the lack of
morphological and behavioural constraints in bower-
birds demonstrated here.
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