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NEST-SITE CHARACTERISTICS AND NESTING SUCCESS OF THE 
GREATER PEWEE IN ARIZONA 

JAMESON F. CHACE, SHAWN T. MCKINNEY, AND ALEXANDER CRUZ 

Department of Environmental, Population, and Organismic Biology, 
University of Colorado, Boulder, CO 80309-0334 

ABSTRACT-We provide information on nest-site characteristics and nesting success of the greater 
pewee, Contopus pertinax, in the Huachuca Mountains of southeastern Arizona. Primary breeding hab- 
itats include montane pine-oak forests and sycamore or cottonwood riparian forests. Nests (n = 19) 
were found between 14 May and 29 June 1997, and between 31 May and 6 July 1998. Egg dates for 
combined years were between 12 May and 15 July; successful nests fledged young between 21 June 
and 17 July. Nest predation on greater pewee nests (47.4%) was the principal cause of reproductive 
failure. No greater pewee nests were parasitized by cowbirds, whereas cowbird parasitism ranged be- 
tween 11% and 32% of host populations on the same sites. For all species monitored at both sites (n 
= 203) the frequency of cowbird parasitism did not vary between years; however nest predation was 

significantly higher in 1998 than 1997. While there was no year effect of nest failure among greater 
pewees, during the year of low nest predation frequency (1997) greater pewees had significantly higher 
nest success than other species on the same site. Overall, greater pewees fledged a mean of 0.8 ? 1.0 
(SE) fledglings per nest, n = 19. Mean nest height was 11.6 ? 0.8 m in mature stage pines (DBH 46.6 
? 2.6 cm, mean nest tree height 19.7 ? 0.9 m). Greater pewees nested in trees that were significantly 
taller than canopy trees found in non-use sites. A combination of high nest placement and aggressive 
nest defense may account for the lack of brood parasitism and low rate of nesting failure caused by 
predation during low predation years. 

RESUMEN-Presentamos informaci6n sobre las caracteristicas de lugares de anidaje y el 6xito 

reproductivo de Contopus pertinax en las montafias de Huachuca del sudeste de Arizona. Los 
habitats principales de crianza incluyen bosques montafiosos de pino y roble y bosques riberenos 
de Populus. Los nidos (n = 19) fueron encontrados entre el 14 de mayo y 29 de junio de 1997, y 
entre el 31 de mayo y 6 de julio de 1998. Las fechas de huevos por afios juntos fueron entre el 
12 de mayo y 15 de julio; los pollitos se fueron de nidos exitosos entre el 21 de junio y 17 de 

julio. La depredaci6n de los nidos de C. pertinax (47.4%) fue la causa principal del fracaso re- 

productivo. No encontramos nidos de C. pertinax parasitados por Molothrus, mientas que el par- 
asitismo de Molothrus vari6 de 11% a 32% de las poblaciones anfitrionas en los mismos sitios. Para 
todas las especies observadas en ambos sitios (n = 203), la frecuencia de parasitismo por Molothrus 
no vari6 entre anios; sin embargo la depredaci6n de nidos fue significativamente mas alta en 1998 

que en 1997. Mientras que no hubo efecto del aio en el fracaso de nidos en C. pertinax, durante 
el aiio de baja frecuencia (1997) de depredaci6n de nidos, C. pertinax tuvo un exito reproductivo 
significativamente mas alto que otras especies en el mismo sitio. Sobre todo, C. pertinax produjo 
un promedio de 0.8 + 1.0 (EE) volantones por nido, n = 19. La altura media de nidos fue 11.6 
+ 0.8 m en los pinos maduros (diametro a la altura del pecho-DBH 46.6 ? 2.6 cm). Contopus 
pertinax anid6 en arboles de dosel que fueron significativamente mas altos que arboles de dosel 
no utilizados para anidar. Una combinaci6n de la colocaci6n alta y la defensa agresiva de nidos 

puede explicar la carencia de parasitismo y la tasa baja de fracaso de nidos causada por la depre- 
daci6n durante anios de depredaci6n baja. 

The greater pewee (Contopus pertinax) is a in the Madrean highlands of southern Arizona 
common summer resident of the montane and New Mexico, and northern Mexico (Amer- 
pine-oak and mature upland riparian forests ican Ornithologists' Union, 1998). In Arizona, 

(Ligon, 1961; Phillips et al., 1964; Strong, 1987; the greater pewee is most abundant in mon- 
Stotz et al., 1996; Chace and Tweit, 1999) with- tane coniferous forests where it can be found 

THE SOUTHWESTERN NATURALIST 45(2):169-175 JUNE 2000 



The Southwestern Naturalist 

sallying for insects primarily from the canopy 
(Chace and Tweit, 1999). Primary breeding 
habitats include montane evergreen forest, 
pine-oak forest, and sycamore (Platanus wrigh- 
tii), walnut (Juglans major), and cottonwood 

(Populus angustifolia, P fremontii) riparian forest 

(Phillips et al., 1964; Strong, 1987). 
Throughout its range, the timing, nest-site 

characteristics, and ecological correlates of 

nesting success of the greater pewee are poorly 
known. As part of a larger study on factors af- 

fecting the reproductive success of forest song- 
birds in southeastern Arizona (J. F. Chace, 
pers. obser.), information on the nest-site char- 
acteristics and nesting success of the greater 
pewee in the pine-oak forests of the Huachuca 
Mountains were gathered. We tested whether 

nesting success of greater pewees was related 
to microhabitat, macrohabitat, or anthropo- 
genic characteristics. 

METHODS AND STUDY AREAS-The Huachuca 
Mountains (elevation 1,800 to 2,450 m, 31?26'N, 
110?20'W) of southeastern Arizona extend in a 

southeasterly direction terminating just over the 
Mexican border. We conducted nest searches in the 
mixed pine-oak forests (ponderosa pine, Apache 
pine, Chihuahua pine, southwestern white pine, 
Douglas-fir, silverleaf oak, netleaf oak, and Emory 
oak [Latin names for plants listed here and else- 
where are in Tables 1 and 2]) at two sites 9 km apart 
within the Huachuca Mountain range: Sawmill Can- 
yon on Fort Huachuca (elevation 1,900 m) and Reef 
Townsite in Coronado National Forest (elevation 
2,250 m). Sawmill Canyon is a thickly-wooded, broad 

canyon, dominated at the canopy level by mature 

stage pines, principally ponderosa, Apache, and Chi- 
huahua pines, and at the understory level by Emory, 
netleaf, and silverleaf oaks. The canopy of Reef 
Townsite is composed of southwestern white pine 
and the same pine species found in Sawmill Canyon. 
The understory is more diverse, consisting of the 
same oak species found in Sawmill plus shrubs of 
the Madrean community (e.g., Arizona madrone, 
pointleaf manzanita, alligator juniper). Reef Town- 
site has patches of mature pine stands separated by 
the oak and shrub community. The patchiness of 

pine-oak stands in the oak-manzanita scrub matrix is 
due, in part, to a large crown fire that swept the area 
in 1977 that destroyed most of the canopy cover 

pines. 
We located nests by binoculars from ground van- 

tage points during various phases of reproduction. 
Nests were observed and monitored every 3 to 4 days 
following standardized nest monitoring protocol 
(Ralph et al., 1993) until the nest had either suc- 

ceeded or failed. Nests were considered successful if 

they fledged -one pewee young. Nest visits were 
truncated near the fledging date. Once the young 
appeared above the nest rim we determined the 
number of nestlings, and whether or not a young 
cowbird had successfully developed to near fledging 
in a greater pewee nest. Causes of nest failure were 
recorded as predation, cowbird parasitism, or weath- 
er, based on behavior of adults, observations of 

fledglings, and known nesting period (30 days; Ehr- 
lich et al., 1988). We could not directly ascertain 
clutch size or parasitism for most nests because of 
nest height, however we relied on adult behavior 
and disposition of nest to determine whether the 
nest was active, depredated, or failed due to weather 
events. We searched for fledglings at nests that were 
near or past the expected fledging date because 
adults are known to feed fledglings on perches near 
nests for several days after leaving the nests (Chace 
and Tweit, 1999). Only nests in which the final out- 
comes were known were included in the analysis. 
Nesting success was calculated using the method of 

Mayfield (1961, 1975) to reduce the error intro- 
duced when nests observed for different lengths of 
time are treated equally. 

We measured five microhabitat, nine macrohabi- 
tat, and five landscape level nest site characteristics 
for each nest. At the microhabitat level we measured 
nest tree height, nest tree diameter at breast height 
(DBH), nest height, and distance from nest to the 
outer edge of foliage, and nest to trunk. Heights 
were measured with a clinometer; distances from 
nest to trunk and foliage tip were estimated. At the 
macrohabitat level we measured slope and percent 
canopy cover, average canopy height, and ground 
cover within 5 m radius of the nest. Additionally, 
stem density (>50 cm tall, <8 cm DBH) and three 
classes of tree density within a 11.3 m radius were 
determined. Percent canopy cover was determined 
from four convex forest densiometer measurements 
taken at four cardinal directions within one meter 

directly below the nest. At the landscape level we 
measured distance from the nest to nearest road, 
trail, natural canopy open (>400 m2), human open- 
ing, and edge of adjacent plant community. Mean 
values of nest site parameters are reported as ? stan- 
dard error (SE). The identical procedure, except 
nest height, nest to trunk and, nest to tip measure- 
ments, was used for non-use site measurements at 
locations 35 m away from each greater pewee nest 

along the same contour line. Direction from the nest 
was chosen at random. 

One nest was collected (post-fledging) and depos- 
ited in the University of Colorado Museum Orni- 

thology collection (UCM #13476). This nest and the 
remains and contents of two other nests blown out 
of trees (post-fledging) were obtained for nest ma- 
terial analysis. 
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TABLE 1-Comparison of species richness and evenness of trees (vertical stem >8 cm diameter at breast 

height) between greater pewee use (nest) and non-use sites in the Huachuca Mountains, Arizona, 1997- 
1998 (n = 19 for both types). 

Use Non-use 

Site Species n Percent n Percent 

Fraxinus velutina, Velvet ash 3 1.4 1 0.4 

Juniperus deppeana, Alligator juniper 43 19.5 31 12.4 
Pinus chihuahuana, Chihuahua pine 12 5.4 16 6.4 
P. latifolia, Apache pine 33 14.9 29 11.5 
P. ponderosa, Ponderosa pine 67 30.3 86 34.2 
P strobiformes, Southwestern white pine 4 1.8 7 2.8 
Populusfremontii, Fremont cottonwood 0 0.0 3 12.0 
Pseudotsuga menziesii, Douglas-fir 14 6.3 8 3.2 
Quercus gambelii, Gambel's oak 7 32.0 1 0.4 
Q hypoleucoides, Silverleaf oak 36 16.3 62 24.7 
Q. reticulata, Netleaf oak 2 0.9 7 2.8 

Total 221 100.0 251 100.0 
Species richness 10 11 

We lumped years of data only after ensuring no 

year or site effects on nesting success using a Fisher's 
exact probability test, in addition to testing for nest- 
site variable differences between years and sites in 
two-tailed t-tests. Specific variables that had signifi- 
cant (Student's t-test, P < 0.05) year or site effects 
were removed from further analysis. Evenness and 
richness of plant diversity on use and non-use plots 
were compared. To examine aspects of nest-site se- 
lection by greater pewees, we used paired, Bonfer- 

roni-adjusted, two-tailed t-tests to determine if differ- 
ences between use and non-use sites existed. To de- 
termine ecological correlates of nest predation we 

compared successful and unsuccessful microhabitat, 
macrohabitat, and landscape variables using Bonfer- 

roni-adjusted, two-tailed t-tests. Finally, all variables 
were entered into a stepwise logistic regression to 

explore for interrelationships between nest-site var- 
iables that together might explain a significant pro- 
portion of nest failure by greater pewees. Variables 
were entered stepwise at P < 0.2 and only retained 
in the exploratory model when P < 0.1. 

RESULTS-In 1997, we located three greater 
pewee nests in Sawmill Canyon and six nests at 
Reef Townsite; we found two nests in Sawmill 

Canyon and eight at Reef Townsite in 1998. 
Nests were found between 14 May and 29 June 
1997, and 31 May and 6 July 1998. One nest 
was built but no eggs were laid, all others (n = 

18) were at least active in the egg stage. For 
both years, egg dates were between 12 May and 
15 July, and young departed between 21 June 
and 17 July. Ten of the 18 (55.5%) active great- 

er pewee nests were successful in fledging at 
least one young (range 1-3 young). Active 
nests produced 16 young (0.9 ? 0.2 fledglings 
per nest); 1.6 + 0.1 fledged from successful 
nests. Using the Mayfield Method (Mayfield, 
1961, 1975), we calculated greater pewee nests 
to have a 32.5% chance of surviving 30 days of 

exposure, at a mortality rate of 0.037 per day, 
to fledge at least one young. 

Nest failure was independent of site (Fisher's 
exact P > 0.99) and year (Fisher's exact P = 
0.08); therefore we combined data for both 
years. Several nest-site variables had significant 
year and site effects and were consequently re- 
moved from further analysis. Greater pewee 
nests at Reef Townsite were significantly (t = 

3.696, df= 17, P = 0.002) closer to roads than 
nests at Sawmill Canyon (119 ? 34.7 m versus 
495 ? 146.1 m) because Reef Townsite has a 
forest service road and two campgrounds in a 

large portion of the remaining mature pine- 
oak forest. Nest tree height, stem density, and 

ground cover all had significant year effects (P 
< 0.05) possibly due to measurement biases 
and were removed from further analysis. 

Greater pewee nests typically were placed in 
a forked branch and attached by spider silk to 
the main branch and supporting side branch- 
es. Nests were composed mostly of grass (Ble- 
pharoneuron tricholepis and Muhlenbergia sp.), 
shredded bark and pine needles, and inter- 
mixed a few twigs, male cones, pewee contour 

June 2000 171 



The Southwestern Naturalist 

TABLE 2-Comparison of species richness and evenness of shrubs and saplings (>50 cm tall, <8 cm 
diameter at breast height) between greater pewee use (nest) and non-use sites in the Huachuca Mountains, 
Arizona, 1997-1998 (n = 19 for both types). 

Use Non-use 

Species n Percent n Percent 

Arbutus arizonica, Arizona madrone 0 0.00 7 0.99 

Arctostaphylos pungens, Pointleaf manzanita 310 42.20 286 40.60 
Condalia warnockii, Warnock condalia 21 2.90 0 0.00 
Fraxinus velutina, Velvet ash 0 0.00 2 0.28 

Juniperus deppeana, Alligator juniper 10 1.40 11 1.60 
J scapulorum, Rocky Mountain juniper 2 0.27 25 3.50 
Pinus cembroides, Mexican pinyon pine 4 0.53 32 4.50 
P chihuahuana, Chihuahua pine 11 1.50 23 3.30 
P latifolia, Apache pine 3 0.40 4 0.57 
P ponderosa, Ponderosa pine 32 4.40 15 2.10 
P strobiformes, Southwestern white pine 15 2.00 0 0.00 
Quercus reticulata, Netleaf oak 192 26.10 79 11.20 
Q. hypoleucoides, Silverleaf oak 123 16.80 203 28.80 
Rhamnus betulaefolia, Birchleaf buckthorn 0 0.00 5 0.71 
Rhus trilobata, Skunk brush 0 0.00 6 0.99 
Robinia neomexicana, New Mexico locust 11 1.50 0 0.00 
Vitis arizonica, Canyon grape 0 0.00 6 8.50 

Total 734 100.00 705 100.00 

Species richness 12 14 

feathers. Lichens (Puntelia bolliana) and some 

spider web material covered the outside of the 
nest. The one greater pewee nest collected had 
an inside depth of 51 mm, outside depth of 80 
mm, inside diameter 76 mm, and outside di- 
ameter 135 mm. 

Greater pewees nest sites were similar to 
non-use sites, except that overall they had low- 
er plant diversity that non-use sites (Tables 1 
and 2). Ponderosa pine, alligator juniper, sil- 
verleaf oak, and Apache pine make up 81.0% 
and 82.8% of the canopy of use and non-use 
sites, respectively (Table 1). Shrub and sapling 
stem density is dominated by point-leaf man- 
zanita, netleaf oak, and silverleaf oak in the use 
(60.0%) and non-use sites (80.6%; Table 2). 
Pewee nest sites were similar to non-use sites at 
the microhabitat, macrohabitat, and landscape 
level for variables measured and retained in 
the analysis (Table 3). Nest trees were mature 

stage (DBH 46.6 ? 2.6 cm), which was larger 
than the non-use plot (42.2 ? 2.6 cm) (P < 
0.07; Table 3). Twelve of the pewee nests 
(63%) were located in ponderosa pine, six 
nests (32%) were situated in Apache pine, and 
one nest (5%) in Douglas-fir. Nests were 

placed at 59% of tree height (mean nest 

height 11.6 + 0.8 m, mean nest tree height 
19.7 ? 0.9 m). Nests were covered by >60% of 

canopy, and built on a large limb typically clos- 
er to the tip of the branch than to the trunk 
(Table 3). Nest orientation was NW (n = 6), 
NE (n = 5), SE (n = 3), S (n = 2), E (n = 2), 
and W (n = 1) perhaps to avoid the strong SW 
winds that occur in this region. 

Nest success was not significantly associated 
with any nest-site feature at the microhabitat, ma- 
crohabitat, nor landscape level for any of the var- 
iables measured and retained in the analysis. 
However, there was a tendency (P < 0.07) to- 
wards nests in larger trees having higher success 
(Table 3). Likewise, the strongest logistic regres- 
sion model of nest success was based on nest tree 
DBH, that was significant (X2 = 3.307, df = 1, P 
=0.08) at the P = 0.1 level. 

DISCUSSION-In southeastern Arizona, the 

greater pewee nests in mature large pines with- 
in the pine-oak montane forests. Nest preda- 
tion is the primary cause of reproductive fail- 
ure, and pewees that select larger trees have 

higher probability of nesting successfully. The 
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TABLE 3-Habitat characteristics of greater pewee nest sites in Huachuca Mountains, Arizona, 1997-1998. 
Tests for significance between paired use (n = 19) and non-use sites (n = 19), Bonferroni-t Adjustment, P 
< 0.005. Effects of characteristics on nesting success were tested with unpaired, adjusted, t-tests, P < 0.003. 

Selection Success 
Variable Nest site Non-use site t-test P t-test P 

Microhabitat 

Nest height (m) 11.6 ? 0.8 0.14 

Nest-tip (m) 1.8 ? 0.1 0.95 
Nest-trunk (m) 2.9 ? 0.3 0.55 
Nest tree DBH (cm) 46.6 + 2.6 42.2 ? 2.7 0.12 0.07 

Macrohabitat 

Slope 12.1 ? 1.0 12.8 + 1.6 0.39 0.51 
Number of trees 13.9 ? 1.2 14.8 ? 1.5 0.58 0.48 
Trees 1 (8.0-23.0 cm) 7.9 ? 0.9 8.2 ? 1.4 0.86 0.53 
Trees 2 (23.1-38.0 cm) 3.6 ? 0.5 4.1 ? 0.7 0.43 0.61 
Trees 3 (>38.1 cm) 3.6 ? 0.5 2.6 + 0.4 0.21 0.56 

Canopy cover (%) 67.5 ? 4.3 70.3 ? 3.6 0.60 0.53 

Canopy height (m) 18.5 ? 1.1 16.8 ? 0.9 0.13 0.18 

Landscape 
Distance to edge (m) 52.3 + 14.0 72.9 ? 21.3 0.20 0.97 
Distance to trail (m) 124.3 ? 32.3 107.7 + 30.9 0.28 0.12 
Distance to human open (m) 46.8 ? 10.4 37.6 ? 9.2 0.08 0.90 
Distance to natural open (m) 25.6 + 5.1 21.0 ? 5.7 0.16 0.25 

frequency of predation on greater pewee nests, 
44.4% (n = 18) was similar to western wood- 

pewees (C. sordidulus, 46.9%, n = 32), buff- 
breasted flycatchers (Empidonax fulvifrons, 
47.0%, n = 12), black-headed grosbeaks 
(Pheucticus melanocephalus, 37.5%, n = 16), and 
American robins (Turdus migratorius, 47.0%, n 
= 17) on the same sites (J. F. Chace, pers. ob- 
ser.). Predation was much higher on plum- 
beous vireos (Vireo plumbeus, 63.7%, n = 49) 
and Hutton's vireos (V huttoni, 100%, n = 2) 
(J. F. Chace, pers. obser.). Potential nest pred- 
ators included Steller's jays (Cyanocitta steller), 
Mexican jays (Aphelocoma ultramarina), com- 
mon ravens (Corvus corax), coatis (Nasua nari- 
ca), chipmunks (Eutamius sp.), Arizona gray 
squirrel (Sciurus nayaritensis), sonoran moun- 
tain kingsnakes (Lampropeltis pyromelana), son- 
oran whipsnake (Masticophis bilineatus), gopher 
snake (Pituophis melanoleucus), and garter 
snakes (Thamnophis elegans). 

Brown-headed cowbirds (Molothrus ater) and 
bronzed cowbirds (M. aeneus) were breeding at 
the Sawmill Canyon site, but bronzed cowbirds 
were rarely found at the Reef Townsite. No 
cowbird nestlings were observed in any greater 
pewee nests, and the greater pewee has never 

been known to be parasitized (Freidmann et 
al., 1977). However it is uncertain whether 
there were cowbird eggs in any of the pewee 
nests. Of the nests with contents we could ob- 
serve directly, we know that cowbirds did not 

successfully parasitize any of the other flycatch- 
ers (western wood-pewee, buff-breasted fly- 
catcher, Cassin's kingbird, Tyrannus vociferans). 
However, cowbirds did parasitize plumbeous 
vireos (31.9%, n = 47), Hutton's vireos (100%, 
n = 2), western tanagers (11.1%, n = 8), and 

hepatic tanagers (40%, n = 5) in the same hab- 
itats (J. F. Chace, pers. obser.). Some flycatch- 
ers accept cowbird eggs and are known to be 

parasitized frequently (e.g., willow flycatcher, 
Empidonax traillii), while other species reject 
cowbird eggs (e.g., eastern kingbird, Tyrannus 
tyrannus) (Sedgwick and Knopf, 1988; Sealy 
and Bazin, 1995). The apparent absence of the 

greater pewee as a cowbird host in an area 
where many species are parasitized suggests 
that a combination of nest placement and nest 
defense may increase the nesting success of the 

greater pewee. 
Nests observed are similar in most respects 

to past observations of greater pewee nesting 
ecology. Bent (1942) reported that of nine 
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greater pewee nests collected over a century in 
several locations in Arizona and New Mexico, 
had a mean height of 8.5 ? 0.08 m, which is 
lower than the mean of the 19 nests we found, 
11.6 ? 0.8 m. This difference may be due, in 

part, to the different methods of estimating 
nest height and due to the variety of nest trees 
Bent reported: four nests in pines, two in oak, 
one in a sycamore, one in spruce (Picea sp.), 
and one in a maple (Acer sp.). In addition to 
Bent's nests, five nests are recorded in the Cor- 
nell Lab of Ornithology's Nest Record Card 

Program. Two of these nests were located in 
New Mexico (Hidalgo in 1964 and Catron in 
1972), and three in Sawmill Canyon, Arizona 
(same as this study site) in 1981 and 1985. The 
nest in Hidalgo was located in a Douglas-fir, 
and the four others were in ponderosa pine. 
These five nests were closer in height to Bent's 
earlier accounts, and ranged from (estimated) 
4.6 m to 16.8 m (mean 9.3 ? 1.9 m). Of these 
five nests, the outcome is known for the only 
nest that was followed for more than 3 days; it 

fledged at least one young. The nests de- 
scribed in this study are located significantly 
higher (11.6 + 0.7 m, n = 19) than those re- 

ported by Bent (1942) and in the Cornell Nest 
Card Program (8.6 ? 1.1 m, n = 11; t = 2.072, 
df= 28, P = 0.05). 

Analysis of nest material from collected nests 
is similar to published accounts (Ladd, 1891; 
Bent, 1942), except that our nests contained 
contour feathers and not insect material or oak 
catkins (Ladd, 1891). Nest measurements also 
were similar to earlier accounts, but our 1997 
nest has a deeper inside depth than reported 
in other accounts (inside depth = 38.1 mm 
[Bent, 1942], 25.4 mm [Ladd, 1891], 31.8 mm 
[United States National Museum cited in Bent, 
1942]). 

The greater pewee has never been known to 
be brood-parasitized (Freidmann et al., 1977), 
and we suspect that the 19 nests observed here 
were not parasitized. However, it is unknown 
whether pewees remove cowbird eggs or drive 
cowbirds from the nest site, or if cowbirds 
choose not to parasitize greater pewees. Nest- 
site characteristics are known to influence the 

probability of parasitism, as well as predation. 
Briskie et al. (1990) and Hahn and Hatfield 
(1995) have found that parasitism among a 

community of hosts decreased with increasing 
nest height, which could explain the lack of 

parasitism on the relatively high greater pewee 
nests, while lower nesting Hutton's vireos and 

plumbeous vireos were often parasitized. How- 
ever, Robinson (1992), Martin (1993), and 
Burhans (1997) found reduced parasitism on 
lower nests. Tyrannids in general are well 
known for their aggression around the nest site 
(Bent, 1942; MacKenzie and Sealy, 1981), and 
such behavior may reduce nest parasitism and 

predation (Briskie et al., 1990; but see Smith 
et al., 1984). Greater pewees have been ob- 
served attacking jays, squirrels, snakes, and 
hawks (Howard, 1904;J. F. Chace, pers. obser.), 
a behavior that may increase their nest success. 
Western wood-pewees have been observed 

chasing both bronzed and brown-headed cow- 
birds on our study sites, and it seems plausible 
that greater pewees may do the same. A com- 
bination of high nest placement in large trees 
and aggressive nest defense may result in rel- 

atively higher nesting success of the greater pe- 
wee than species parasitized by cowbirds in the 
Huachuca Mountains of Arizona. 
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