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Abstract
Woodpeckers are considered ecosystem engineers because they excavate nest cavities that eventually 

provide habitat for other cavity nesting species. In aspen (Populus tremuloides) woodlands of the 
southern Rocky Mountains, red-naped sapsuckers (Sphyrapicus nuchalis) are the predominant 
woodpecker, providing essential nest cavities for multiple bird species. Sapsuckers also create 

sapwells in willows (Salix sp.), providing a sugary resource for many species. Previous work indicated 
that sapsuckers avoid nesting in aspens far (>500m) from willows. However, previous work did not 

account for potentially confounding effects of other variables such as the prevalence of the 
heartwood rot fungus, Phellinus tremulae. The sapsuckers nest exclusively in Phellinus-infected 

aspens. In the summer of 2007, we sampled 0.25 ha plots (sites with sapsuckers and sites without) in 
order to determine how willow proximity, Phellinus prevalence, and other variables influence nest-site 

choice by sapsuckers. We found that heartwood rot fungus was twice as prevalent in sapsucker sites 
than in areas devoid of sapsuckers, while there was no difference in distance to the nearest willow 

grove. Our results suggest nest site selection is determined primarily by heartwood rot fungus and not 
distance to willows.

Background

Conclusions
Red-naped sapsuckers select nest sites based on density 
of heartwood rot fungus, not willow proximity.
As ecosystem engineers, sapsuckers warrant protection 
as the loss of this species might precipitate the local 
extinction of secondary cavity nesters and species 
dependent on sap wells.
In order to more effectively conserve sapsuckers, we 
need to better understand the ecology variables that 
determine the distribution of the aspen heartwood fungus.

Results

Prevalence of heartwood rot fungus was greater in the 
vicinity of sapsucker nest sites compared to sites lacking 
sapsuckers (Fig. 6)
Willow proximity did not differ between sapsucker nest 
sites and non-sapsucker sites.  The mean distance to 
willows for sapsucker nest sites was 119 m while willow 
proximity to  non-nest sites was 131 m on average (two 
sample t-test, t = -0.49, p = 0.63).Methods
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Objectives

 Quantify heartwood rot fungus prevalence and 
determine its importance in nest site selection.

 Determine the influence of willow grove proximity in 
nest site selection.

 Investigate the significance of other ecological factors in 
nest site choice (distance to meadow edge, aspen 
density, etc.). 

Figure 3. Red-napped Sapsucker (Sphyrapicus Nuchalis)

The Red-naped
Sapsucker
The Red-naped Sapsucker 
(Sphyrapicus nuchalis) is the 
prominent woodpecker species in 
the Colorado Rocky Mountains.  
Sapsuckers function as a keystone 
species and engineer their 
environment in two ways.
1) Sapsuckers excavate new cavities 
every year, thereby providing nest 
sites for secondary cavity nesters 
(Fig. 2).
2) Sapsuckers drill and maintain sap 
wells in willows (Salix sp.), thus 
providing a food resource for 
insects, mammals, and other bird 
species (Fig. 1 & 2).

Figure 2. Broad-tailed hummingbirds (left) 
utilize sap wells in willows. Violet green 
swallows (middle) and tree swallows (right) are 
secondary cavity nesters and depend on 
cavities in aspens.

Keystone Species and Ecosystem Engineers

Figure 1. Fresh sap wells 
in willow branch.

A keystone species exerts a 
disproportionately large effect 
on community structure such 
that its removal would lead to 
substantial changes in species 
diversity.  Ecosystem engineers 
structure their environment in a 
way that creates habitat for 
other species.

The Study Site
 Data were collected June-July 2007 in the upper East River valley near the Rocky Mountain 
Biological Laboratory in Gothic, Colorado (Fig. 4).
 Sapsucker nest sites were located by walking through aspen groves, watching for sapsuckers and 
cavities and listening for vocalizations and drumming.
 Non-sapsucker sites were determined using Google Earth Plus to randomly generate GPS points 
within aspen groves at locations > 100 m from known sapsucker sites. We then walked to GPS 
point, located the nearest fungus-infected aspen > 17 cm DBH and then walked a radius of 100 m to 
confirm the absence of sapsucker nests.
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Figure 6. Proportion of aspen trees greater than 17 cm DBH infected with heartwood rot fungus 
within ¼ hectare circular plot centered on focal tree. Fungus proportion was significantly greater 
surrounding sapsucker nest sites compared to randomly chosen sites lacking sapsuckers (two 
sample t-test, t = 3.07, p = 0.0029). Proportion data were arcsine transformed. Values indicate 
mean ± SE for 44 sapsucker nests sites and 44 non-sapsucker sites.

Data Collection
Measurements included the following variables: 

• Distance between focal tree and nearest mature willows (separated into willows with and 
willows without fresh wells).

• Proportion of aspen trees > 17 cm DBH containing fungal reproductive conks (Fig. 5) was 
determined for a ¼ hectare circular plot centered on the focal tree.

• Density of large (>17 cm DBH) and small (>5 cm <17 cm) aspen trees (number of trees per ¼ 
ha) was determined.

• Distance to nearest water (running or standing) and meadow edge, with meadows defined as 
any continuous area > 100 m2 and lacking aspens >5 cm DBH.

Figure 3. Aspen tree infected with 
heartwood rot fungus (P. tremulae)

Reproductive conk of aspen heartwood rot 
fungus.

Aspens and Heartwood Rot Fungus
Sapsuckers are primary excavators and excavate their cavities in  

aspen trees (Populus tremuloides) greater than 17 cm 
diameter breast height (DBH). Moreover, sapsuckers 

nest only in trees infected with heartwood rot 
fungus (Phellinus tremulae; Fig.3), which  

softens the inner heartwood  
making cavity excavation 
substantially easier.

Figure 5. Aerial image of a nest site showing circular ¼ ha. plot centered on a 
sapsucker nest tree. Proportion of trees with reproductive conks was 
determined for shaded area. Distances to nearest willow grove, meadow 
edge and water were also measured.
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Figure 4. The Rocky
Mountain Biological
Laboratory is located
in west central Colorado
(above).  Data were
collected from 88 sites
from the upper East River
valley. Yellow markers
represent sapsucker nesting
sites from 2005-2007 and blue 
markers correspond to randomly 
chosen sites without nests (right).


