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The White-faced Whistling-Duck now has a disjunct COOKE, R. G. 198 1. Los habitos alimentarios de 10s in- 
distribution in the Neotrooics (Blake 1977). In Panama it dlgenas precolombinos de Panam& Rev. MM. Pan- 
has not been reported since the‘1 94Os, and the few records ar& 6 (i):65-89. 
from before this date are from east of the Canal (MCndez COOKE, R. G. 1984a. Birds and men in prehistoric cen- 
1979, Ridgely 1976:50, Wetmore 1965:140). The archae- 
ological record from Sitio Sierra indicates that its range 
once included CoclC province. (D. autumn& is still pres- 
ent in the area in small numbers; RGC saw recently-killed 
birds being offered for sale near Sitio Sierra in 1983.) 

Pre-Columbian people are known to have affected the 
ranges of certain bird species. The Tufted Jay (Cyanocorux 
dickeys) and the Great-tailed Grackle (Quiscalus mexi- 
canus) were deliberately transported out of their original 
ranges (Haemig 1978, 1979), macaws were traded into the 
American Southwest (Hargrave 1970), and Nesotrochis 
debooyi, the extinct flightless rail of Puerto Rico, was prob- 
ably both exterminated and carried to the Virgin Islands 
in prehistoric times (Olson 1983 and references cited 
therein). 

archaeological m<ddeni (including the 7,000-year-old Cer- 
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DEFENSE OF NEST BOXES BY 
WESTERN BLUEBIRDS DURING 
THE POST-BREEDING PERIOD 

JEFFREY D. BRAWN 

colored plastic leg bands. Approximately 60% of the nest- 
lings were sexed, based on plumage characteristics estab- 
lished for vouna Eastern Bluebirds (Sialia sialis) bv Pin- 
kowski (1<74). “Male Western Bluedird nestling; &at are 
at least 12 days old typically are more strongly colored 
than females on the dorsal surface of the rectrices and 
remiges. Nestlings were not sexed during the 1980 and 
part of the 1981 breeding seasons. I visited each study 
plot at least once a week from mid-August until early 
October to investigate the activity of secondary cavity- 
nesters that fledged from boxes, and to assess use of boxes 
during the post-breeding periods. Approximately 120 hours 
of observation were made from 1980 through 1983. 

Limited availability of usable cavities influences many 
aspects of the biology of secondary cavity-nesting birds. 
For example, density of cavities, i.e., nests and/or roosts, 
affects breeding (von Haartman 197 1) and nonbreeding 
(Dhondt and Eyckerman 1980) population densities, resi- 
dency status (Lundberg 1979), and mating system (Gowaty 
1983). Here, I report on Western Bluebirds (Sialiu mex- 
icana) defending nest boxes during the post-breeding pe- 
riod, a behavior that may indicate a shortage of cavities. 

STUDY PLOTS AND METHODS 

As part of a study of the population biology of Western 
Bluebirds and other secondary cavity-nesters, I installed 
60 nest boxes on each of three study plots, 40-60 km south 
of Flagstaff, Arizona, in ponderosa pine (Pinus ponderosa) 
forests. Western Bluebirds were common on the plots; 
during four breeding seasons, from 1980 through 1983, I 
inspected all boxes for nests (see Brawn and Balda 1983). 
All nestlings (n = 297) and some adult bluebirds (n = 11) 
found in boxes were banded with USFWS aluminum and 

RESULTS 
I observed bluebirds defending boxes against conspecifics 
57 times over the four post-breeding periods. Box defense 
typically consisted of a bird perching on or beside a box, 
interrupted by short “rushing” flights toward approaching 
or nearby bluebirds. Such flights usually caused the in- 
truder to halt and/or move away, after which the defender 
returned to its perch. 

All defenders (n = 41) were immature birds that had 
fledged from boxes during the previous breeding period. 
Twenty of these birds were known to be males (Table 1). 
Defenders of unknown sex either had not been sexed as 
nestlings or were not observed closely enough to confi- 
dently determine sex. Box defense was seen only within 
or adjacent to the defender’s natal territory but the boxes 
from which the birds had fledged were not defended. 

Defenders acted against both immature (n = 37) and 
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adult (n = 20) bluebirds. I did not see the bluebirds defend 
the boxes against siblings or parents. Thirty-two of the 
immature intruders were unbanded and therefore foreign 
to the study plots. I intensively searched for nests on all 
plots during each of the breeding seasons and did not find 
any bluebird nests in natural cavities. Of the four im- 
mature intruders that were reliably sexed, all were males. 

All adult intruders were unbanded males that were prob- 
ably either migrants travelling through the plots, birds that 
had moved onto the plots from surrounding areas, or non- 
parental adults that had bred on the plots. 

DISCUSSION 
The behavior described here is unusual because I did not 
find bluebirds roosting in boxes during late summer and 
fall. Therefore. the birds were defending boxes although 
they were not ;sing them at the time. BGx defense could 
serve to decrease future competition for nest sites by re- 
ducing the number of potential competitors that imprint 
(sensu Brown and Bitterbaum 1980) and return to the site. 
Reduction of future nest site competition has been sug- 
gested as the function of cavity defense against conspecific 
immature males by male Purple Martins (Progne subis) 
during the post-breeding period (Brown and Bitterbaum 
1980). 

Whether bluebird defense of boxes reduced competition 
is unclear, however, because bluebirds in my study have 
seldom returned to their natal area. To date, only seven 
individuals, all as second-year males, have bred on their 
natal areas. Three of seven returnees were among those 
immatures observed defending boxes. 

I thank R. P. Balda, P. A. Gowaty, W. Sydeman, and 
K. Yasukawa for comments on early drafts. The Federal 
Timber Purchasers Association, National Forest Products 
Association, Northern Arizona University, and the Frank 
M. Chapman Memorial Fund supported various aspects 
of this study. 

Intraspecific competition for nest sites was probably oc- 
curring during this study. Prospective breeding birds con- 
sistently preferred boxes over natural cavities; and, im- 
portantly, bluebird breeding densities increased steadily 
from 1980 to 1983 (Brawn and Balda, unpubl.). Therefore, 
nest boxes were in increasingly short supply throughout 
this study. Installing more nest boxes on the plots might 
be a suitable test of the hypothesis concerning nest site 
competition. 
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The latter hypothesis is, circumstantially, opposed by 

observation that overt aggressive behavior did not occur 
away from boxes. In addition, the hypothesis could not 
account for the aforementioned behavior of Purple Mar- 
tins since it was second-year males that defended against 
immature birds. 

A third, albeit speculative, explanation for box defense 
is that it may represent a method by which males prepare 

TABLE 1. Characteristics of bluebirds defending nest 
boxes in the post-breeding period. 

Year 

No. obser- 
vations/ Sex (%) Age (o/o) 

No. birds 
observed Male ~~?ie Unknown III’& Adult 

1980 8/3 0 0 100 100 
1981 14/12 33 

1982 23/14 43 

: 67 100 

;: 100 1983 12/12 92 0 100 8 
Total 57/41 59 0 41 100 0 

for or “attune” themselves to an ecological condition with 
which they must eventually contend (i.e., competition for 
nest sites). 

In summary, immature male Western Bluebirds were 
seen defending nest boxes against male conspecifics during 
each of four post-breeding periods. A limited supply of 
nest sites seems to be an underlying factor that promotes 
box defense, but the exact function of this behavior is still 
unclear. 

459. In D.‘S. Famer and J. R. K&g [eds.j,- Avian 
biology. Vol. I. Academic Press, New York. 
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