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ABSTRACT.-Nest site selection was analyzed for a Mountain Bluebird (Sia- 
lia currucoides) population using two different types of nest box in south- 
central Washington. The majority of adult females successful in fledging 
young during the previous year either returned to the same territory and nest 
box or selected the same type of nest box if they changed territories. If they 
were unsuccessful, adult females tended to change territories and box types. 
Most male and female bluebirds breeding for the first time selected the same 
type of box as housed their natal nest even though none of these birds re- 
turned to its natal territory. Nest site selection and breeding area fidelity were 
influenced by age, sex, previous breeding experience, and natal nest type. 

Recently, Cink (1976) examined the degree 
to which nestling House Sparrows (Passer 
domesticus) imprinted on the type of struc- 
ture housing their natal nest. Although he 
found no evidence that early learning or im- 
printing had any effect on nest site selec- 
tion, females tended to choose hole-type 
nests over open nests. Other studies have 
shown that some species prefer a larger to 
a smaller nest box (Jarvinen 1978) and that 
floor dimensions of a box can influence 
clutch size (Karlsson and Nilsson 1977). 
Jackson and Tate (1974) analyzed selection 
of artificial nest sites by Purple Martins 
(Progne sulk), House Sparrows, and Star- 
lings (Sturnus uulgaris) and found only 
slight differences related to interior and ex- 
terior colors, location, and materials from 
which the boxes were constructed. Lums- 
den (1976) reported that Starlings preferred 
small entrance holes and dark interiors. 

Bluebirds, like all cavity-nesting species, 
are limited by availability of suitable nest 
sites. Many studies (e.g., Miller 1970, Pow- 
er 1974) have shown that bluebird popula- 
tions can be increased by placement of nest 
boxes in suitable habitat. Although much is 
known about the reproductive biology of 
bluebird populations (Power 1966, Peakall 
1970, White and Woolfenden 1973, Pin- 
kowski 1977a, 1979a), little has been pub- 
lished concerning nest box selection and 
breeding area fidelity (the tendency for 
birds to return to the territory used the pre- 
vious breeding season). Pinkowski (1979b) 
analyzed breeding data for Eastern Blue- 
birds (Sialia sialis) using artificial and nat- 
ural nest cavities and found that age and 
nesting success seemed to be the most im- 
portant factors influencing nest site selec- 
tion. Additionally, he concluded that im- 

printing on the natal type of nest site was 
not important. 

I theorized that imprinting on the natal 
type of nest site would be important for sec- 
ondary cavity-nesting species because of 
the scarcity of natural cavities and that 
species-specific differences could influence 
nest site selection. To test these theories, I 
examined breeding data for a Mountain 
Bluebird (Sialia currucoides) population 
using two different types of nest box and 
analyzed the influences of age, sex, pre- 
vious breeding experience, and natal nest 
type on nest site selection. 

STUDY AREA AND METHODS 

The study area was located south of Bickleton and 
Cleveland, Klickitat County, Washington. Elevation 
ranges from 915 m near Bickleton on the north to 701 
m in valleys running north-south. The northern edge 
of the study area is on the ecotone between ponderosa 
pine-Oregon white oak (Pinus ponderosa-Quercus gur- 
rquna) forest and big sagebrush-bluebunch wheatgrass 
(Artemisia trident&-kgropyron spicatum) steppe. 
hluch of the land south of Bickleton and Cleveland is 
farmed with winter and spring wheat and with barley. 
Areas not cultivated are moderately grazed by cattle. 

The two types of nest box were designated as either 
“old” or “new” indicating how long they had been 
present on the study area. The “old” boxes were first 
erected in 1966 and new boxes were added each year 
(J. Brinkerhoff, pers. comm.). These boxes resembled 
a small house with a peaked roof. The inside dimen- 
sions of the floor were 30 x 15 cm with an entrance 
hole diameter of 4.4 cm; the entrance hole was ap- 
proximately 10 cm above the Boor. The outside of these 
boxes had a blue roof and white sides; the interiors 
were not painted. All of the “new” boxes had inside 
floor dimensions of 12.7 x 12.7 cm with a 3.8~cm di- 
ameter entrance hole, the bottom of which was 14 cm 
from the floor. The “new” boxes were not painted. 
Both “old” and “new” boxes were made of wood. The 
number of “old” box types available was usually 50 
(except for 41 in 1976) and “new” box types numbered 
30-31. “Old” type boxes were placed on top of wooden 
fence posts and “new” type boxes were nailed to the 
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TABLE 1. Numbers of Mountain Bluebirds banded 
during the breeding season near Bickleton and Cleve- 
land, Klickitat County, Washington. 

Year handed 
Age and 
\ex clac.; 1976 1977 1978 Total 

AHYa-Mb 7 3 1 11 
AHY-F 38 38 19 95 
L-U 216 201 64 481 

Total 261 242 84 587 

a AHY-after hatchmg year; birds banded 35 adults whme exact yeu 
of hatch is unknown. dlocal; birds handed :I\ nesthngs. 

b M-male; F-female; U--unknown. 

sides of posts. All boxes were about 1.5 m above 
ground and were placed about 400 m from neighboring 
boxes. “Old” and “new” nest boxes were randomly 
interspersed throughout the study area. In the present 
study, reproductive success (clutch size, number 
hatched, number fledged) did not differ between “old” 
an d “new” style boxes (Herlugson 1980). 

From 1976 through 1978, I banded 587 Mountain 
Bluebirds (Table 1) and I recaptured 44 (7.5%) be- 
tween 1977 and 1979 (Table 2). Recaptures included 
8 (18.2%) males and 12 (27.3%) females banded as nest- 
lings and 24 (54.5%) females banded as adults; no 
males banded as adults were recaptured. Three fe- 
males banded as nestlings and four adult females were 
recaptured one time each in two separate years, giving 
a total of 51 recoveries on which the analyses that fol- 
low are based. Birds were aged with reference to date 
of capture. SY (second year) were birds that were band- 
ed as nestlings the preceding year. These birds were 
in their first breeding season and were used in the 
analysis of the influence of natal nest type on breeding 
nest type selection. ASY (after second year) included 
two groups of birds whose nest site selection was ana- 
lyzed with respect to previous breeding experience 
and breeding success. One group is composed of birds 
banded as nestlings and recaptured in both their first 
(SY) and second breeding seasons. The other group is 
birds banded as adults and then recaptured in follow- 
ing years. 

Two factors complicate the analysis of recaptures of 
adult (ASY birds with previous breeding experience) 
female Mountain Bluebirds. First, both Power (1966) 
and Pinkowski (1977a) reported that bluebirds fre- 
quently return to the general area and often reoccupy 
the nest box they used the previous breeding season. 
Breeding area fidelity must therefore be separated 
from selection of a nest box type. Second, breeding 
success is known to influence the degree to which 
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birds return to territories or nest sites. Successful 
breeders often return to a former nest site (Freer 1979) 
or establish a territory within 100 or 200 m of the pre- 
ceding year’s territory (Darley et al. 1977, Harvey et 
al. 1979). Birds not raising young successfully may 
move long distances (Scott and Lane 1974, Freer 1979) 
and change types of nest site before attempting another 
brood (Pinkowski 1977a). 

During the early stages of nest box selection and 
territory defense, Mountain Bluebirds often investi- 
gated more than one type of nest box. Once final se- 
lection of a box was made by the female and territory 
boundaries were established, the territory contained 
only one nest box. 

RESULTS AND DISCUSSION 

Of the 31 recaptures of females known to 
have previous breeding experience, 17 
(54.8%) were using the same territory and 
the same box of the year before (Table 2) 
thus substantiating the findings of Power 
(1966) and Pinkowski (1977a). Seven (50.0%) 
of the 14 females nesting on a different ter- 
ritory selected the same box type and 7 se- 
lected a different box type. There was no 
difference (t = 0.53, df = 12, P > 0.500) in 
the distances moved by females using the 
same (n = 1.1 & 1.2 km, range 0.3-3.6 km) 
or different (a = 1.5 * 1.1 km, range 0.8-3.6 
km) nest box type. 

Breeding success seemed to influence 
both breeding area fidelity and choice of a 
nest box by females. I have breeding suc- 
cess records for 27 of the 31 adult females 
recaptured. Of 22 females who were suc- 
cessful in rearing at least one offspring the 
preceding year, 15 (68.2%) reoccupied the 
same territory and nest box, and only 7 
(31.8%) changed territories. Five (71.4%) of 
these seven used the same type of nest box. 
Of five unsuccessful females, two returned 
to the same territory and box, and three 
changed territories, two of these also chang- 
ing box type. Pinkowski (1979b) reported 
that 75% (6/8) of unsuccessful Eastern Blue- 
birds changed site-type. 

TABLE 2. Territory and nest box selection by Mountain Bluebirds recaptured near Bickleton and Cleveland, 
Klickitat County, Washington. 

Different 
Same DlffW3It territory, 

Age and territory, territory, different 
\ex da** same tm same box type box type Total 

SYa-Mb 0 5 3 8 
SY-F 0 8 4 12 
ASY-F 17 7 7 31 

ex eriencr R M-male; F-fern& 
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Breeding area fidelity of SY birds differed 
from that of adults. Competition for territo- 
ries usually resulted in younger, later-arriv- 
ing males being forced to disperse from the 
natal area in order to establish a territory 
(e.g., Pinkowski 1977a). Selection may favor 
wide dispersal by SY females to prevent in- 
breeding, which can result in lowered 
breeding success (Bulmer 1973). 

No second-year Mountain Bluebirds were 
recaptured on their natal territory (Table 2); 
therefore selection of a box type by SY blue- 
birds cannot be attributed to their faithful- 
ness to a particular area. More SY females 
(8/12,66.7%) and SY males (S/8,62.5%) used 
the same type of box as housed their natal 
nest for their first breeding attempt, thus in- 
dicating that the natal box type did have 
some, although not significant (x” = 0.04, 
P > 0.750), influence on selection of a 
breeding box type. There was no significant 
difference (x” = 0.01, P > 0.750) between 
SY males and SY females in using the same 
box design or switching to one different 
from that of their natal nest. Of those indi- 
viduals who changed box types, males 
changed from “new” to “old” once and from 
“old“ to “new” twice, whereas all changes 
of box type by SY females were from “old” 
to “new.” Pinkowski (I979b) reported that 
Eastern Bluebirds changed types of nest 
site both in one breeding season and indi- 
vidually in successive years. 

SY males (a = 3.7 ? 2.0 km, range 1.0-7.0 
km) dispersed slightly farther (t = 0.31, df = 
18, P > 0.500) than SY females (X = 3.4 t 
1.7 km, range 1.5-7.3 km) from their natal 
site. SY females who used the same box 
type as their natal nest dispersed shorter 
distances (n = 2.9 t 1.2 km, range 1.54.5 
km) than those who changed box type (2 = 
4.4 +- 2.2 km, range 2.5-7.3 km); however, 
the difference was not statistically signifi- 
cant (t = 1.55, df = 10, P > 0.100). SY males 
who used the same (X = 3.8 ? 1.9 km, range 
1.3-7.0 km) or a different (2 = 3.2 * 3.1 km, 
range 1.0-5.4 km) box type dispersed nearly 
equal distances (t = 0.35, df = 6, P > 0.500). 

Nest site selection (using “site” to mean 
a territory and a nest box) in adult Mountain 
Bluebirds seems to depend primarily on 
previous successful breeding experience. 
Bluebirds tended to choose the same box 
type from year to year even though some 
successful birds changed breeding territo- 
ries. Age would seem to influence nest site 
selection only in relation to previous expe- 
rience. 

The main difference between my results 
and those of Pinkowski (19791)) is the effects 

of early learning or imprinting on the natal 
nest site and how this influences nest site 
selection during the first breeding season. 
Although the two box types were dispersed 
throughout the study area in approximately 
equal proportions (1.3-1.6 “old”:“new”), 
most (13/20, 65.0%; x2 = 1.8, P > 0.100) of 
the Mountain Bluebirds recaptured in their 
first year of breeding selected the same box 
type as the one that housed their natal nest 
even though none of the birds was breeding 
on its natal territory. Sargent (1965), work- 
ing with caged Zebra Finches (Poephilu 
guttutu), found that the habitat of the nest 
was important for first-time breeders and 
that information about the habitat was 
gained during the fledgling period. Blue- 
birds, unlike Zebra Finches, are somewhat 
restricted in their choice of nest locations 
by their cavity-nesting habit and therefore 
would not be expected to be influenced by 
the same selective pressures as those on a 
species that constructs its nest in more vari- 
able locations. A moderate degree of im- 
printing on the natal nest cavity coupled 
with well-developed natal area fidelity 
would be advantageous for bluebirds due to 
the scarcity of natural cavities. SY birds 
would return to the same area and seek the 
same or a similar type of cavity for nesting. 
If their natal cavity was occupied by parents 
or others, or was destroyed, the birds would 
be able to disperse and seek other types of 
cavities. Information on the type of nest cav- 
ity would probably be gained during the 
nestling and fledgling periods and, if the 
birds inspected cavities before fall migra- 
tion (Pinkowski 1979b), the early learning 
experiences could be reinforced. Inspection 
of cavities in the fall may also serve to fa- 
miliarize the birds with alternative nest 
sites. 

One possible explanation for the differ- 
ences between my results and Pinkowski’s 
(I979b) could relate to the variety of site- 
types available to the bluebirds. Pinkowski 
(197913) compared site selection between 
artificial and natural cavities which had gen- 
erally similar internal dimensions and 
shapes (Pinkowski 1976) and which were 
located about the same height above ground 
(Pinkowski 197713). The two types of nest 
box available to Mountain Bluebirds in my 
study were similar only in their relative lo- 
cation on top (“old” type) or near the top 
(“new” type) of fence posts, but otherwise 
differed in interior shape and size. These 
differences may have afforded a greater 
number of discriminable features on which 
selection could be based. 



ACKNOWLEDGMENTS 

These data were collected as part of a study supported 
by the Frank M. Chapman Memorial Fund of the 
American Museum of Natural History, the Graduate 
and Professional Students Association of Washington 
State University, the E. Alexander Bergstrom Memo- 
rial Fund of the Northeastern Bird-banding Associa- 
tion, the Society of Sigma Xi Grant-in-Aid of Research, 
and the Paul A. Stewart Award of the Wilson Omitho- 
logical Society. Don E. Miller and Richard E. Johnson 
provided critical comments, which aided in clarifying 
the results and in strengthening the interpretation of 
the data I thank the editors and reviewers for sugges- 
tions on improving this paper. 

LITERATURE CITED 

BULhIER, M. G. 1973. Inbreeding in the Great Tit. He- 
redity 30:313-325. 

CINK, C. L. 1976. The influence of early learning on 
nest site selection in the House Sparrow. Condor 
78: 103-104. 

DARLEY, J. A., D. M. SCOTT, AND N. K. TAYLOR. 1977. 
Effects of age, sex, and breeding success on site 
fidelity of Gray Catbirds. Bird-Banding 48: 145- 
151. 

FREER, V. M. 1979. Factors affecting site tenacity in 
New York Bank Swallows. Bird-Banding 50:349- 
357. 

HARVEY, P. H., P. J. GREENWOOD, AND C. M. PERRINS. 
1979. Breeding area fidelity of Great Tits (Pnrus 
mujor). J. Anim. Ecol. 48:305-313. 

HERLUGSON, C. J. 1980. Biology of sympatric popu- 
lations of Western and Mountain bluebirds. Ph.D. 
diss., Washington State Univ., Pullman. 

JACKSON, J. A., AND J. TATE, JR. 1974. An analysis of 
nest box use by Purple Martins, House Sparrows, 
and Starlings in eastern North America Wilson 
Bull. 86:435-449. 

J~RVINEN, A. 1978. Leppalinnun Phoenicurus phoen- 
icurus populaatiodynamiikasta pohjoisella sari- 

RECENT PUBLICATIONS 

Transactions of the Forty-fourth Federal-Provin- 
cial Wildlife Conference.-1980. Canadian Wildlife 
Service. 292 p. Paper cover. Source: Minister of Supply 
and Services [Ottawa, Canada]. The theme of this con- 
ference, “A national policy on wildlife,” was the focus 
of policy statements, a keynote address, several lec- 
tures, and workshops. A complete record of the con- 
ference, this volume shows how much thinking has 
already gone into the formulation of a wildlife policy 
for North America. 

BLUEBIRD NEST SELECTION 255 

alueella. (Abstract in English.) Ornis Fenn. 55:69- 
76. 

KARLSSON, J., AND S. G. NILSSON. 1977. The influ- 
ence of nest-box area on clutch size in some hole- 
nesting passerines. Ibis 119:207-211. 

LUMSDEN, H. G. 1976. Choice of nest boxes by Star- 
lings. Wilson Bull. 88:665-666. 

MILLER, W. 1970. Factors influencing the status of 
Eastern and Mountain bluebirds in southwestern 
Manitoba. Blue Jay 28:38-46. 

PEAKALL, D. B. 1970. The Eastern Bluebird: its 
breeding season, clutch size, and nesting success. 
Living Bird 9:239-256. 

PINKOWSKI, B. C. 1976. Use of tree cavities by nesting 
Eastern Bluebirds. J. Wildl. Manage. 40:556-563. 

PINKOWSKI, B. C. 1977a. Breeding adaptations in the 
Eastern Bluebird. Condor 79:289-302. 

PINKOWSKI, B. C. 1977b. Blowfly parasitism of East- 
ern Bluebirds in natural and artificial nest sites. J. 
Wildl. Manage. 41:272-276. 

PINKOWSKI, B. C. 1979a. Annual productivity and its 
measurement in a multi-brooded passerine, the 
Eastern Bluebird. Auk 96:562-572. 

PINKOWSKI, B. C. 1979b. Nest site selection in East- 
ern Bluebirds. Condor 81:435-436. 

POWER, H. W., III. 1966. Biology of the Mountain 
Bluebird in Montana. Condor 68:351-371. 

POWER, H. W., III. 1974. The Mountain Bluebird: sex 
and the evolution offoraging behavior. Ph.D. diss., 
Univ. Michigan, Ann Arbor. 

SARGENT, T. D. 1965. The role of experience in the 
nest building of the Zebra Finch. Auk 82:48-61. 

SCOTT, L., AND J. LANE. 1974. Mountain Bluebird 
travels 130 miles to renest. Blue Jay 32:4445. 

WHITE, S. C., AND G. E. WOOLFENDEN. 1973. Breed- 
ing of the Eastern Bluebird in central Florida. 
Bird-Banding 44: 110-123. 

Depurtment of Zoology, Wushington St&e University, 
Pullman, Washington 99164. Accepted for publication 
13 November 1980. 

Wildfowl 31.-G. V. T. Matthews and M. A. Ogilvie, 
eds. 1980. Wildfowl Trust, Slimbridge. 176 p. Paper 
cover. $10.00. Source: Administrative Officer, Wild- 
fowl Trust, Slimbridge, Gloucestershire, GL2 7BT, 
England. The latest volume in this series (previously 
noted in Condor 78:278 and 82:42) contains 22 articles 
or reports about waterfowl or sandpipers. As compared 
with former issues, the articles show more attention to 
the biology of birds in nature, wider geographic scope, 
and less emphasis on studies at Slimbridge. In addition 
to scientific illustrations, the volume carries a color 
painting on the cover and a few drawings by Peter 
Scott. 


