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Abstract. Primary cavity excavators serve as keystone species because their abandoned cavities are 
utilized by other species for nesting, denning, and roosting. Understanding the habitat requirements 
of primary excavators is necessary to conserve their populations. I studied nest-site selection and 
reproductive success of White-headed (Picoides albolarvatus) and Hairy Woodpeckers (P. villosus) 
within managed and fi re-salvaged stands in the ponderosa pine (Pinus ponderosa) zone along the 
eastern slope of the Cascade Mountains. These species differed in nesting chronology and their choice 
of snags for nesting. Hairy Woodpeckers initiated nests earlier, used fi rmer snags, and located their 
cavities higher. White-headed Woodpeckers initiated nests later, tended to locate their cavities lower, 
and selected snags in the most advanced stages of decay. Mayfi eld nest success estimates were nearly 
identical, but White-headed Woodpeckers fl edged signifi cantly fewer young. Only 55% of eggs laid 
by White-headed Woodpeckers resulted in fl edged young compared to 71% of eggs laid by Hairy 
Woodpeckers. Managed stands may be lower quality habitat for White-headed Woodpeckers because 
predation rates and clutch size do not account for the differences in egg success. Abandoned cavities 
excavated by these two species are used almost exclusively by Western Bluebirds (Sialia mexicana). 
Declines in woodpecker densities could have signifi cant adverse impacts on populations of Western 
Bluebirds. The major conservation challenges associated with ponderosa pine habitat in this area are 
increasing the number of snags retained and increasing the old-growth component of ponderosa pine 
within stands managed for timber production.
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ATRIBUTOS DE LOS NIDOS Y LOGROS REPRODUCTIVOS EN LOS PÁJAROS 
CARPINTEROS CABEZA BLANCA (WHITE-HEADED WOODPECKERS) 
Y PÁJAROS CARPINTEROS CON PENACHO (HAIRY WOODPECKERS), 
A LO LARGO DE LAS PENDIENTES ORIENTALES DE LAS MONTAÑAS 
CASCADAS DEL ESTADO DE WASHINGTON
Resumen. Los excavadores de cavidades primarios sirven como especie de clave porque sus cavidades 
abandonados son utilizados por otras especies para anidar, crear guarida y posarse para dormir. 
Comprender los requerimientos del hábitat de excavadores primarios es necesario para la conserva-
ción de sus poblaciones. He estudiado la selección de nidos y logros reproductivos de los pájaros car-
pinteros cabeza blanca (Picoides albolarvatus) y los pájaros carpinteros con penacho (P. villosus) en los 
sitios controlados y salvados después de incendios de la zona de pinos ponderosa (Pinus ponderosa) a 
lo largo de las pendientes orientales de las montañas Cascadas del Estado de Washington.

Estas especies difi eren en la cronológica de hacer sus nidos, y la selección de árboles muertos 
para anidar. Los pájaros carpinteros con penacho hicieron sus nidos más temprano, usaron árboles 
muertos más fi rmes y hicieron sus agujeros más alto. Los pájaros carpinteros cabeza blanca inician 
sus nidos un poco más tarde, con tendencia de localizar sus agujeros en las partes bajas de los árbo-
les, seleccionando árboles muertos en estado avanzado de pudrición. El éxito reproductor Mayfi eld 
estima que el logro de anidar es casi idéntico, pero los pájaros carpinteros cabeza blanca nacen y 
empluman mucho menos polluelos.

Solamente el 55% de los huevos incubados por los pájaros carpinteros cabeza blanca tienen éxito 
en nacer y emplumar comparados al 71% de los huevos incubados por los pájaros carpinteros con 
penacho. Los sitios controlados podrán ser hábitat de menor calidad para los pájaros carpinteros 
cabeza blanca debido a que los índices de depredación y el tamaño de la nidada no explican las 
diferencias del éxito de la incubación. Los agujeros hechos por estas especies son usados casi exclu-
sivamente por los pájaros azules occidentales (Sialia mexicana). La disminución en la población de los 
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INTRODUCTION

Forests in Washington State have long been 
impacted by human induced disturbances such 
as commercial forest management practices 
(Youngblood 2001, Hessburg and Agee 2003, 
Ripper et al. 2007). In addition to timber man-
agement, the ponderosa pine (Pinus ponderosa)/
Douglas-fi r (Pseudotsuga menziesii) forest types 
have been altered considerably across the 
Northwest due to decades of effective fi re sup-
pression (Harrod et al. 1999, Everett et al. 2000). 

Prior to European settlement, fi re main-
tained ponderosa pine forests were park-like 
and described as having widely spaced, large 
diameter trees (Agee 1996, Harrod et al. 1999). 
Today, ponderosa pine forests have changed 
dramatically and are characterized as having 
higher stem densities, smaller diameter and 
younger trees, and a greater abundance of 
shade tolerant tree species in the understory 
(Douglas-fi r and grand fi r [Abies grandis]) (Agee 
1996, Fulé et al. 1997, Hessburg and Agee 2003, 
Keeling et al. 2006). It is important to determine 
how these changes may be impacting species 
that inhabit ponderosa pine forests.

The White-headed Woodpecker (Picoides 
albolarvatus) is a primary excavating species 
that is dependent on ponderosa pine through-
out its distribution (Garrett et al. 1996). In the 
northern portion of its range in Washington, 
Idaho (Ligon 1973), and British Columbia, 
White-headed Woodpeckers rely exclusively on 
ponderosa pine. In the southern part (Oregon 
and California) of its range, two or more 
large-seeded pine species are used (Garrett 
et al. 1996). In Washington, this lack of habi-
tat plasticity may result in adverse impacts to 
their populations when ponderosa pine forests 
become altered from timber harvest and/or fi re 
suppression. In order to assess habitat quality, it 
is important to determine how well dependent 
species are reproducing (Muller et al. 1997). 

In this study, I investigated nest-site selec-
tion and reproductive success of the White-
headed Woodpecker and the sympatric Hairy 
Woodpecker (Picoides villosus) (Morrison and 
With 1987) within managed stands of ponder-
osa pine along the eastern slope of the Cascade 
Mountains of Washington State. I chose the 
Hairy Woodpecker for comparison because, 
unlike the White-headed Woodpecker, the 

Hairy Woodpecker is a forest habitat generalist 
(Mills et al. 2000, Ripper et al. 2007) occurring 
in many forest types across its wide range. In 
addition, even though the Hairy Woodpecker is 
common, there are serious defi ciencies in quan-
titative data for most of its breeding biology 
(Jackson et al. 2002). 

A few studies have investigated how White-
headed and Hairy Woodpeckers partition 
resources, but those have only dealt with dif-
ferences in foraging (Morrison and With 1987, 
Morrison et al. 1987). Nest-site characteristics 
of these two species have been addressed indi-
vidually (Milne and Hejl 1989, Buchanan et al. 
2003) or more commonly as part of a larger com-
munity study (Raphael and White 1984, Martin 
and Li 1992, Steeger and Dulisse 2002, Martin 
et al. 2004).

However, no studies have investigated if 
interspecifi c resource partitioning exists in 
regards to nest-site selection of White-headed 
and Hairy Woodpeckers in Washington state. 
My objectives were to: (1) determine clutch 
size, nesting success, nest initiation dates, and 
egg success for each species; (2) compare micro 
and macrohabitat variables between nest sites 
of White-headed and Hairy Woodpeckers and; 
(3) test the hypothesis that Hairy Woodpeckers 
will have greater nest success, greater egg suc-
cess, and fl edge more young than White-headed 
Woodpeckers in stands managed for timber 
production. The latter hypothesis is based on 
the reasoning that managed stands may repre-
sent suboptimal habitat for the White-headed 
Woodpecker, a ponderosa pine specialist, com-
pared to the Hairy Woodpecker, a forest habitat 
generalist.

METHODS

STUDY AREA

I conducted this study along the eastern slope 
of the Cascade Mountains within Yakima, south-
ern Kittitas, and northern Klickitat Counties 
of Washington State. Fifteen study sites were 
located in the Okanogan-Wenatchee National 
Forest and on Washington Department of 
Natural Resources and Western Pacifi c Timber 
Company lands. Study sites were chosen by 
locating pairs of White-headed Woodpeckers 
from sightings posted to a local list-server by 

pájaros carpinteros podría tener un impacto adverso signifi cante en las poblaciones de los pájaros 
azules occidentales (Western Bluebirds).Los mayores retos en la conservación asociados con el hábitat 
del pino ponderosa en esta área son aumentar el numero de árboles muertos para anidar, e incremen-
tar el componente de bosque antiguo del pino ponderosa en los sitios controlados para la producción 
de madera.
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birdwatchers in the Yakima valley, locating 
birds during fi eld reviews of proposed timber 
harvests, and by reviewing a historical sight-
ings database maintained by the Washington 
Department of Fish and Wildlife. 

The study area is comprised of a broken 
topography with intermixed aspects and slopes 
(Everett et al. 2000). Ponderosa pine was the 
dominant overstory tree of all sites with a 
smaller component of Douglas-fi r, western 
larch (Larix occidentalis), grand fi r, and quaking 
aspen (Populus tremuloides), depending upon 
elevation and topography. The understory was 
dominated by snowbrush ceanothus (Ceanothus 
velutinus), antelope bitterbrush (Purshia tri-
dentata), snowberry (Symphoricarpos alba), and 
Douglas spirea (Spirea douglasii). 

The majority of sites can be classifi ed as “hot 
dry shrub/herb” (ponderosa pine/bitterbrush/
bluebunch wheatgrass [Agropyron spicatum]) 
or “warm dry shrub/herb” (Douglas-fi r/bit-
terbrush/bluebunch wheatgrass) vegetation 
associations (Harrod et al. 1999). All study sites 
were in managed stands with a recent history of 
timber harvest. Nine of these sites were under 
uneven-aged management, harvested by meth-
ods such as thinning from below. The remain-
ing six sites were in burned stands ranging from 
one to six years post-fi re at the time they were 
sampled and all had some degree of salvage 
logging. Elevation of sites ranged from 560 to 
1280 m. 

NEST SEARCHING AND MONITORING 

In 2003–2007, I searched for nests beginning 
the fi rst week of April and continuing into mid-
June of each year. Due to time constraints, not 
all of the 15 sites were searched in each year. 
Because both sexes of these woodpeckers take 
part in cavity excavation and incubation, I fol-
lowed adult birds of either sex during the nest-
ing season to fi nd cavities. If this failed to result 
in locating a cavity, I relied on adults carrying 
food, adult distress calls, or sounds of begging 
chicks to reveal the cavity location. 

In 2005–2007, I inspected cavities with a Tree 
Top Peeper IV elevated nest inspection system 
(Sandpiper Technologies, Inc.). When checking 
a nest, I recorded date and time, nesting stage, 
clutch size, number of young, and an estimate 
of nest age. I checked each nest at least once a 
week until nest fate could be determined. I cat-
egorized nests as successful if I observed at least 
one fl edgling near the cavity or if I observed 
young in the cavity within two days of fl edging 
(24–26 days old for White-headed Woodpeckers 
and 26–28 days old for Hairy Woodpeckers; 
Ehrlich et al. 1988). 

I calculated nest initiation dates (day the 
fi rst egg was laid) by backdating from the day 
of hatching, assuming that incubation began on 
the last egg, and assuming that one egg was laid 
each day (Keyser et al. 2004). I recorded nests as 
depredated if all eggs/young were gone before 
the anticipated time of incubation or nestling 
stage was complete (Kozma and Matthews 
1997). I calculated egg success by dividing the 
number of young fl edged by the number of eggs 
laid (Murray 2000).

VEGETATION SAMPLING 

I sampled vegetation characteristics after 
cavities were vacated. At each tree/snag that 
contained an active cavity, I recorded the micro-
habitat characteristics cavity height, tree/snag 
height, type (decay class) of snag, diameter at 
breast height (dbh), tree/snag species, cavity 
orientation, and canopy cover. I measured nest 
height and tree height with a meter tape or cli-
nometer. I used a diameter tape to measure dbh, 
and I determined cavity orientation with a com-
pass. To estimate canopy cover, I used a concave 
hemispherical densiometer at the base of the nest 
tree/snag and averaged all four cover estimates 
taken in each of the cardinal directions for total 
canopy cover (Farnsworth and Simons 1999). 

I modifi ed methods described by James and 
Shugart (1970) to sample macrohabitat in 2-, 5-, 
and 11.3-m radius (0.04 ha) circles centered on 
each nest snag. Within the 2-m radius circle, 
I estimated the percent cover of bare ground, 
rock, grass, forbs, litter, and woody debris where 
total percent cover of all variables equaled 100 
percent. Within the 5-m radius circle, I visually 
estimated the percent cover of each shrub species 
and recorded average shrub height. Within the 
11.3-m radius circle, I tallied trees in three dbh 
size classes (25.4 to <50.8 cm, 50.8 to <76.2 cm, 
and ≥76.2 cm) and snags in two dbh size classes 
(25.4 to <50.8 cm and 50.8–76.2 cm). After sam-
pling vegetation, the nest tree/snag was perma-
nently marked with an aluminum tree tag.

STATISTICAL ANALYSES

Due to small sample sizes in each year, I com-
bined nests across years for nest success, micro, 
and macrohabitat analyses (Barber et al. 2001). 
I estimated nest success using the Mayfi eld 
Method (Mayfi eld 1961, 1975) and calculated 
the standard error of nesting success estimates 
as described by Johnson (1979). I used a 14-day 
incubation period and 26-day nestling period 
for White-headed Woodpeckers and a 13-day 
incubation period and 27-day nestling period 
for Hairy Woodpeckers (Ehrlich et al. 1988).
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Descriptive statistics and statistical analyses 
were performed using SYSTAT (1998). I com-
bined the density of all three size classes of trees 
into one category (LIVE TREES; number >25.4 
cm dbh ha–1), both size classes of snags into a 
second category (SNAGS; number >25.4 cm dbh 
ha–1), and all trees and snags into a third cat-
egory (ALL STEMS; number >25.4 cm dbh ha–1). 

I used the Mann-Whitney U-test, due to 
non-normality of the data, to compare micro 
and macrohabitat variables between the two 
species, and I applied Spearman’s Coefficient 
of Rank Correlation to determine if correla-
tions existed between the habitat variables 
(Steel and Torrie 1980). I pooled nest orienta-
tions into eight, 45-degree categories (e.g., N, 
NE, E, SE) and used the chi-square goodness 
of fit test to determine if nest orientation dif-
fered from a uniform distribution. All statisti-
cal tests were conducted at α = 0.05. Values 
reported in the results section are means ± 
standard error (SE).

RESULTS

I located 36 White-headed Woodpecker nests 
and 56 Hairy Woodpecker nests from 2003 to 
2007. Micro and macrohabitat features of nest 
sites differed slightly between the two species 
(Table 1). Hairy Woodpecker cavities were sig-
nifi cantly higher (U = 1315.5, P = 0.002), and 
they used snags/trees that were signifi cantly 
taller (U =1190, P = 0.024) than those used by 
White-headed Woodpeckers.

Cavity height was signifi cantly correlated 
with tree/snag height, and dbh was signifi -
cantly correlated with cavity height and tree/
snag height for Hairy Woodpecker nests (rs = 
0.30, P = 0.014, n = 53; rs = 0.27, P = 0.028, n = 53; 
and rs = 0.58, P = <0.001, n = 53; respectively). 

For White-headed Woodpeckers, dbh of nest 
trees/snags was signifi cantly correlated with 
cavity height and cavity height was signifi cantly 
correlated with tree height (rs = 0.39, P = 0.009, n = 
36 and rs = 0.39, P = 0.008, n = 36; respectively).

Nest sites of White-headed Woodpeckers 
had signifi cantly more LIVE TREES than Hairy 
Woodpecker nest sites (U = 975.5, P = 0.05). Both 
woodpeckers excavated cavities most frequently 
in snags in the most advanced stages of decay 
(Table 2). However, 54% of Hairy Woodpecker 
cavities were located in fi rmer snags (Type 2 
and Type 3) and live trees compared to only 
39% of White-headed Woodpecker cavities. 

Both White-headed and Hairy woodpeck-
ers used ponderosa pine most often for nesting 
(80.6% and 76.8% of nest sites; respectively). 
Orientation of Hairy Woodpecker cavities 
differed from a uniform distribution, favor-
ing an east-southeast-south aspect (P = 0.03, 
χ2 = 15.9, df = 7, n = 54) (Fig. 1). Orientation 
of White-headed Woodpecker cavities did not 
differ from a uniform distribution (P = 0.08, 
χ2 = 12.9, df = 7, n = 36) but showed a ten-
dency for a south-southwest aspect. Peak nest 
initiation for Hairy Woodpeckers was three 
to four weeks earlier than for White-headed 
Woodpeckers (Fig. 2).

Reproductive parameters were similar 
between the two species (Table 3). However, 
Hairy Woodpeckers fl edged signifi cantly more 
young than White-headed Woodpeckers (U = 
427.5, P = 0.048). Although the P-value is close 
to α, non-overlapping standard error inter-
vals (Browne 1979) and intervals that do not 
contain zero (Schenker and Gentleman 2001), 
indicate a signifi cant difference. A larger per-
centage of Hairy Woodpecker eggs result in 
fl edged young (Table 3). Mayfi eld estimates 
of daily and period survival rates were nearly 

TABLE 1. MICRO AND MACROHABITAT CHARACTERISTICS OF WHITE-HEADED AND HAIRY WOODPECKER NEST SITES ALONG THE 
EASTERN SLOPE OF THE CASCADE MOUNTAINS IN WASHINGTON, 2003–2007. SIGNIFICANT DIFFERENCES ARE IN BOLD.

 White-headed Woodpecker Hairy Woodpecker

Dbh (cm) 36.6 (2.1)a 36.9 (1.7)b

Cavity height (m) 3.81 (0.5)a 5.54 (0.6)b

Snag height (m) 10.3 (1.5)a 12.6 (1.0)c

Canopy Cover (%) 42.6 (3.6)a 43.0 (3.5)d

Shrub height (m) 0.47 (0.04)e 0.43 (0.04)f

Shrub cover (%) 19.3 (3.9)g 15.2 (2.8)h

Herbaceous vegetation (%) 51.8 (3.5)i 46.7 (3.2)h

Woody Debris (%) 9.6 (1.5)i 9.9 (1.4)h

Litter (%) 26.5 (2.9)i 22.9 (1.8)h

Rock (%) 2.1 (0.6)i 3.4 (0.7)h

Bare ground (%) 8.1 (1.7)i 13.3 (2.4)h

LIVE TREES (>25.4 cm dbh ha-1) 50.7 (11.0)j 27.7 (6.9)h

SNAGS (>25.4 cm dbh ha-1) 34.3 (8.3)j 42.4 (9.3)h

ALL STEMS (>25.4 cm dbh ha-1) 85.0 (12.3)j 69.7 (9.7)h

an = 36, b n = 54, c n = 53, d n = 56, e n = 29, f n = 41, g n = 30, h n = 46, i n = 33, j n = 35.
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identical for both  species (Table 3). For White-
headed Woodpecker nests with a known out-
come, 84.6% (n = 22) were successful, 11.5% (n = 
3) were depredated, and 3.8% (n = 1) failed from 
unknown causes. For Hairy Woodpecker nests 
with a known outcome, 77.5% (n = 31) were suc-
cessful, 10% (n = 4) were depredated, 10% (n = 4) 
were lost through competition with other species 
(two to Lewis’s Woodpeckers [Melanerpes lewis], 
one to European Starling [Sturnus vulgaris], and 

one to northern fl ying squirrel [Glaucomys sabri-
nus]), and 2.5% (n = 1) were abandoned. 

The cavities of these two woodpeckers are 
widely used by Western Bluebirds. As a part 
of this study, I monitored nests of Western 
Bluebirds and found that 39% of their nests were 
located in abandoned White-headed and Hairy 
Woodpecker cavities. Another 44% of additional 
bluebird nests were found in cavities with simi-
lar size openings, but I was unable to determine 

TABLE 2. NUMBER OF WHITE-HEADED AND HAIRY WOODPECKER NESTS LOCATED IN EACH SUBSTRATE DECAY TYPEA ALONG THE 
EASTERN SLOPE OF THE CASCADE MOUNTAINS IN WASHINGTON, 2003–2007.

 White-headed Woodpecker Hairy Woodpecker

Type 1 0 4
Type 2 6 13
Type 3 8 13
Type 4 22 26
Total 36 56
a Type 1 = live tree, Type 2 = recently dead trees with some needles still present, Type 3 = moderate decay with no visible needles and unstable 
branches, Type 4 = advance stages of decay with unstable upper portions and roots; often contain a broken top and loose bark. Classifi cation 
corresponds to Washington State Forest Practice Rules (2008, WAC 222-16-010). 

TABLE 3. REPRODUCTIVE PARAMETERS OF WHITE-HEADED AND HAIRY WOODPECKERS ALONG THE EASTERN SLOPE OF THE 
CASCADE MOUNTAINS IN WASHINGTON, 2003–2007. SIGNIFICANT DIFFERENCES ARE IN BOLD.

 White-headed Woodpecker Hairy Woodpecker
Clutch size 4.0 (0.15)a 3.69 (0.10)b

Number young fl edged1 2.54 (0.15)c 2.93 (0.16)d

Egg success (%) 54.7a 67.9e

Daily probability of survival incubation 0.997 (0.001)f 1.000g

Daily probability of survival nestling 0.995 (0.001)f 0.994 (0.001)g

Period probability of survival incubation 0.96 (0.04)f 1.0g

Period probability of survival nestling 0.87 (0.05)f 0.86 (0.04)g

Period probability of survival incubation and nestling 0.84f 0.86g

an = 21, bn = 35, cn = 24, dn = 28, en = 30, fn = 26, gn = 40.
1Calculated for successful nests.

FIGURE 1. Number of Hairy and White-headed Woodpecker nests grouped by 45-degree orientation intervals 
along the eastern slope of the Cascade Mountains in Washington, 2003–2007.
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the original excavator. However, other cavity 
excavators of similar size, such as Red-naped 
Sapsucker (Sphyrapicus nuchalis), Williamson’s 
Sapsuckers (S. thyroideus), and Black-backed 
Woodpeckers (Picoides arcticus) were uncom-
mon in my study area. Therefore, approximately 
83% of all cavities used by Western Bluebirds 
are believed to have been excavated by Hairy 
and White-headed Woodpeckers. 

DISCUSSION

The identifi cation of ecological character-
istics that allow sympatric woodpeckers to 
co-exist has been a frequent focus of scientifi c 
research (Cody 1969, Crockett and Hadow 1975, 
Jackson 1976, Morrison and With 1987, Hågvar 
et al. 1990, Martin et al. 2004). Sympatric, con-
generic species will most likely exhibit an over-
lap in niche utilization, yet should be different 
enough to prevent competition for resources. 
This is the pattern I observed for White-headed 
and Hairy Woodpeckers in regard to location of 
nest cavities. The nest sites of these two species 
had very similar micro and macrohabitat char-
acteristics (Table 1). However, they differed in 
the chronology of the nesting cycle, how high 
they locate their cavities, height of nest tree/
snag, density of live trees surrounding the nest-
site, and to a lesser degree, the decay character-
istics of the nest tree/snag. 

The difference in nest initiation dates 
between Hairy and White-headed Woodpeckers 
probably refl ects a difference in diet, foraging 
strategies, and prey availability. The White-
headed Woodpecker typically forages by bark 
gleaning on live trees and rarely drills deep 
into live, decaying or dead wood to obtain 
insect prey (Raphael and White 1984, Garrett 
et al. 1996). This could explain the greater den-
sity of live trees surrounding White-headed 
Woodpecker nest sites compared to Hairy 
Woodpeckers, which forage more frequently on 
snags (Morrison and With 1987). 

During the breeding season, the diet of White-
headed Woodpeckers is comprised mainly of 
ants, beetles, termites, and scale insects (Garrett 
et al. 1996). All these insects most likely become 
more active and abundant in the landscape as 
ambient temperatures increase (Elchuk and 
Wiebe 2003, Gaylord et al. 2008). Therefore, 
White-headed Woodpeckers may nest later 
than Hairy Woodpeckers because they rely on 
insects that are mainly found on the bark of 
trees and which do not become abundant until 
ambient temperatures are warmer. Although 
opportunistic in its search for food, the Hairy 
Woodpecker is capable of excavating deeply 
into the cambium layer to obtain prey mostly 
unavailable to White-headed Woodpeckers 
(Jackson et al. 2002). This prey resource is avail-
able regardless of ambient air temperatures, 

FIGURE 2. Number of Hairy and White-headed Woodpecker nests initiated during seven-day time periods 
along the eastern slope of the Cascade Mountains in Washington, 2005–2007.



Proceedings of the Fourth International Partners in Flight Conference58

which may allow Hairy Woodpeckers to initi-
ate nests earlier. In addition, earlier nesting by 
Hairy Woodpeckers could limit competition 
with White-headed Woodpeckers for nest sites 
(Ingold 1989).

Another way for sympatric species to avoid 
competition for nest sites is to select differ-
ent parameters associated with cavity location 
(Ingold 1989, Hågvar et al. 1990). White-headed 
Woodpeckers are considered weak primary 
excavators, requiring snags with moderate to 
advanced stages of decay in order to excavate 
a nest cavity (Raphael and White 1984, Milne 
and Hejl 1989, Garret et al. 1996, Buchanan et 
al. 2003). In contrast, Hairy Woodpeckers are 
stronger excavators and therefore are capable of 
creating cavities in fi rmer snags (Mannan et al. 
1980, Schepps et al. 1999, Saab et al. 2004). 

In my study area, Hairy Woodpeckers 
used fi rmer snags more frequently for cavity 
excavation than White-headed Woodpeckers. 
These fi rmer snags often had intact tops, which 
accounts for Hairy Woodpecker cavities being 
higher and in taller snags than White-headed 
Woodpeckers. Therefore, differences in forag-
ing strategies, nesting chronology, and nest-site 
parameters allow these two sympatric species 
to coexist with limited competition.

White-headed Woodpeckers fl edged signifi -
cantly fewer young and had a 13% lower egg 
success rate than Hairy Woodpeckers. Nest suc-
cess rates, however, were nearly identical indi-
cating that nest predation, the primary cause of 
nest failure for both species, does not account 
for these differences. It is unclear what is caus-
ing White-headed Woodpeckers to fl edge fewer 
young than Hairy Woodpeckers. One plausible 
explanation is that managed stands may not pro-
vide White-headed Woodpeckers with the ade-
quate resources to fl edge as many young. Stand 
structure surrounding nest sites of White-headed 
Woodpeckers was predominately comprised of 
younger, smaller diameter trees (47.8 trees, 25.4–
50.8 cm dbh ha–1; 3.7 trees, ≥50.8 to 76.2 cm dbh 
ha–1; and 0.7 trees, ≥76.2 cm dbh ha–1). 

Previous studies have determined that bark 
foraging birds tend to choose large diameter 
trees for foraging and that larger diameter trees 
have a greater surface area and hence a greater 
abundance of insect prey (Raphael and White 
1984, Weikel and Hayes 1999, Covert-Bratland 
et al. 2006). Ponderosa pine stands consisting 
of mostly smaller diameter trees may force 
White-headed Woodpeckers to forage over 
a much larger area to acquire enough food to 
feed themselves and their developing nestlings. 
This could result in food limitation causing a 
decrease in nestling feeding rates leading to 
fewer fl edged chicks due to starvation (Fort and 

Otter 2004, Granbom and Smith 2006). If trees 
in these stands had larger diameters, White-
headed Woodpeckers might be able to increase 
their foraging effi ciency by fl ying to fewer trees 
(Franzreb 1985, Mariani and Manuwal 1990) 
and thereby increasing nestling feeding rates. 

Thinned and post-fi re salvage logged stands 
consisting of small diameter trees most likely 
represent suboptimal habitat for White-headed 
Woodpeckers compared to historic ponderosa 
pine stands. However, in Washington, there 
is no information regarding nesting success of 
White-headed Woodpeckers in unmanaged 
stands for a direct comparison. Previous stud-
ies have found that birds breeding in subopti-
mal habitats, such as those impacted by forest 
management and fragmentation, have lowered 
reproductive output (Virkkala 1990, Hinsley et 
al. 1999). 

Virkkala (1990) and Hinsley et al. (1999) 
attributed lower reproductive output of tits 
(Parus spp.) in England and Finland to dimin-
ished food resources in poorer quality habitat. 
Similar studies have found that the availabil-
ity of food infl uences reproductive output and 
nestling provisioning. Aho et al. (1999) demon-
strated that reproductive success for Eurasian 
Treecreepers (Certhia familiaris) decreased with 
lower prey abundance through competition 
with red wood ants (Formica rufa group) and 
Strong et al. (2004) found that productivity 
of female Bicknell’s Thrushes (Catharus bick-
nelli) was limited by prey biomass. Schaefer 
et al. (2004) determined that Red-cockaded 
Woodpeckers (Picoides borealis) with nests 
located close to trees infected with southern 
pine beetles (Dendroctonus frontalis) delivered a 
signifi cantly greater biomass of arthropod prey 
to nestlings, which reduced nestling provision-
ing rates. 

These studies lend support for my hypoth-
esis that managed ponderosa pine stands in 
Washington may be suboptimal habitat for 
nesting White-headed Woodpeckers based on 
their lower reproductive output compared to 
Hairy Woodpeckers. However, further research 
is critically needed in regards to assessing prey 
abundance and nestling feeding rates to test this 
hypothesis. 

MANAGEMENT AND CONSERVATION CHALLENGES

The abandoned cavities of White-headed 
and Hairy Woodpeckers provide a criti-
cal resource for the secondary cavity-nesting 
Western Bluebird. Western Bluebirds rely 
almost exclusively on the cavities of these 
two woodpeckers for nest sites in this area 
(Kozma, unpublished data). A decrease in their 
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 populations will likely have adverse impacts on 
populations of Western Bluebirds. Therefore, it 
is imperative that land managers incorporate 
and preserve habitat components required by 
Hairy and White-headed Woodpeckers during 
timber management activities. Protecting natu-
ral snag areas (e.g., where trees have died from 
root rot [Armillaria spp.] or insect outbreaks) 
will provide foraging and nesting sites for both 
these species. Retention of larger diameter pon-
derosa pine trees as legacy trees during timber 
harvest will help to maintain a late-seral/old 
growth component important to White-headed 
Woodpeckers for foraging. 
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