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Woodpecker Woes: The Right Tree Can Be Hard to Find 
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\... Cascade Range a bird pc«:h<!s motion­

J.....J less i;gainst :i burne-d tree. It"s ilTI 

AmericaTI threec--toCd woodpce.\er (Pfroides 
dorsall'i), spcrti~g b¼ick back fealliets,-a-\\.11.ltc 
m:is:.,d1c strlpe, and a yellow cap. A66ut the. 
size- t,fa large- banana, t1:e biJU has evenly 
zw~J. w-lJ.ite flecb ~n the side-s of its chest 
md on '.ts primary and IIBtonC:ary ·feathen 

S,:,,:in ),; wm pi:d.a .spot Dli fj:;L !rw. s..y JO 
foenii':ove t,!le forest fleer, sn<l flore rapidly 
into the wood With ire cfliscl-like Gill untJ! :t 
ci«:uvats:ts a deep pocket. The ~in! and ill; mate 
will :oost.and nest in this .safe place uotil ltS 
favorire food runs oµ,t" perh11ps in ,1 -or 5 ye.1:s. 
By then, lir.06.er fu."Yst f:re might provide a 
new'supply Gf W<Jod.-bcrlng 1r,$¢1.;'1J. 
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In the woodpeckers' absence, other birds or 
small marnma!s like owls, squirrels, and bats 
move in, The new tenants disperse seeds am.l 
spores that help new plants and fungi grow. 
When the dead, burned irees-a!so called 
snags--fall to the ground, wood-living bees 
and wasps take up residence. Fung[ and 
lichens flourish on the fallen tree's gnarly sur­
face, and occasionally a marten hides behind 
the log. 

Because of the woodpeckers' crucial role in 
maintaining healthy forests. researchers want 
to understand how these cavity-excavating 
birds choose trees 10 nest in. When forest 
managers know what these birds like, they 
can take steps to ensure that forests have these 
kinds of trees. 

"Woodpeckers are ecosystem engineers." says 
Teresa Lorenz, a research wildlife biologist 
with the Pacjfic Northwest Research Station, 
"Many small animals compete for their vacat­
ed nests because they are so protected from 
the elements and other predators.'" 

Ecosystem engineers arc organisms that sig­
nificantly modify, maintain, or destroy a habi­
tat. In the woodpeckers' case, the species help 

. 
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Across 8!8 snags in Yakima, Kittitas, and Chelan Counties in Washington"s east-
ern Cascade Range, trees not used by birds l1ad wood five times harder than trees that 
were. Such trees could not be used by birds simply because their wood was too hard for 
the birds to excav1,te. 

Within bums used by at-risk woodpeckers. the majority (86 to 96 percent) of seemingly 
suitable trees contained unsuitably hard wood; wood hardness limits nest site availabil­
ity for these declining species. 

Researchers found no reliable visual cues to distinguish between suitable and unsuit­
able trees, Currently, the most effective management solution is ro provide large num­
bers of snags, which can be difficult without the aid of fire. 

In dry forests, a mixed-severity fire that kills trees is an important but underappreciat­
ed strategy for providing enough snags for cavity-dependent species. Low-severity pre­
scribed fires may not provide enough snags for these species. 

Suitable snags are limited, such that snag availability drives landscape-level habitat­
selection by some species. For example, white 0headed woo(lpeckers selected severely 
burned patches for nesting, which was initially _puzzling because this species does not 
characteristically forage in burns, 

Cavi{y-nesting birds typically nest in re,cent 
build and maintain a habitat for other species burns. More than 50 years ago, studies sug-
by_excaVfiltng_rfests in live and dead trees. gested that woodpeckers picked trees solely 

Other studies pointed to wood decay, but used 
only visual indicators to assign ll snag decay 
class as a proxy for measuring this. Lorenz 

When foreSt managers find many different based on external tree- or habitat-level factors, 
woodpecker species in a forest, it often signals 

like the size of the tree, the tree species, or 
the presence of a thriving and diverse commu-

whai: ihe vegetation cover is like near the nest. 
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felt there was-a missing piece: few studies 
actually measured wood inside the trees where 
cavity-excavating birds had chosen to nest. 

Forest 
Ser~ice 

A pine man en looks 0111 of a pileo/ed woodpecker nesl cavi1y. Many species require or prefer vacated 
woodptcker r:avili-!,1, bui cannot excava/e 1he cavity lhemse!ves. Thus, they rely on woodpeckers 10 can• 
s1n1c·t hobitiUfor them. 



Matsuoka 's Method 
The idea for the study came to Lorenz and her 
colleagues in summer 201 L when they were 
investigating how far woodpecker ncstlings 
wandered from their 11%1S soon after they 
fledge. Using hole saws, they drilled into 
trees to get to the nestlings, to band them. 
"We noticed an enormous variation in the 
thickness of the wooden plug," Lorenz says. 
"Sometimes the nestling would be just inside 
the bark of the tree. Other times we had to 
drill through 4 inches of wood. We had all 
these hypotheses as to what was going on." 

A colleague suggested that the variation could 
be due to the properties of the wood in the 
tree. Intrigued, they checked the literature. 
What if wood hardness had something to do 
with the birds' preference when looking for 
trees to nest in? Lorenz and her colleagues 
did not find many studies that addressed this 
question. "We were surprised that nobody had 
considered that this wood inside the tree was 
influencing where the birds were nesiing." 
Lorenz says. So, she decided to investigate 
the question for her Ph.D. dissertation at the 
University of Idaho. 

The problem was there weren't many reli­
able.nfetboOSIQ! Illeasuring wood hardness 
in a forest setting, '"But we found an obscure 
article in the Japanese Journal ojOrnithology 
and this guy had figured out an ingenious way 
to measure the hardness ofwood inside a tree. 
using a cordless drill, a foot-long drill bit, and 
an increment borer, without destroying the 
nest or harming the tree," Lorenz says. 

An increment borer is a tool used by forest-
ers and other researchers to extract a section 
of wood tissue so they can count a tree's 
annual rings and determine its age. Japanese 
researcher Shigeru Matsuoka's method 
involves inserting this tool into a pre-drilled 
hole above the nest. cavity opening. The torque 
required to spi_n the increment horer would 
represent.wood hardness. With the most 
imp6r'tant aspect ofhef field methods squared 
away, Lorenz set out with colleague Philip 

This photo :,·hows lhe longiludinal section of an Amer lean three-toed-woodpecker (Plcotdes dorsalis) 
nest and the procedure the study used to quantijj, wood hardness. First, the researchers use a drill to 
create a small hole about one-rhird ;nch m diamc.wr above 1he nesr cuvl1y opening (top). Then they 
record 1he lorq11e required to spin aft li-fr:rim'ent borer Imo the~ predril/ed h5/e (bortom). The-area 
marked ''.A" represents the nesr sill, and the area marked 'B" represents rhe nest cavity body. 
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Cascade Rarige in Washington. l Ltey searcueu 1or nests m a 1 maJ0r rarest iocattons 01 occupieu nests on portarne vi 

types for 3 years from March to July, 2011 units_ If they noted fresh woodchips on the 
Lorenz: had selectc:d six species ofcavity- through 2013, biking through_ponderosa ground surrounding the nests, they marked 
excavating birds for the study. She picked three pine, Douglas-fir, and western hemlock in those as.,current-year excavation$. They found 
strong excavators: the three-toed woodpecker, lower elevations and through higher eleva- nests in forest patches ranging ffOm unburned 
rhe black.-1:rnrked wonrlpf'c.ker, ,inrl 1·_11/.' ~-~iry tion forest~ of grand fir, suba!pine fir, and to severely brned. 
woodpecker. She also picked a weaker guild western larch. Lorenz and Fischer located 
of excavators, namely lhe northern flicker ndult birds by broadcasting playbacks of 
(Colaptes auratus), the white-headed woodpeck- their calls and drumming. 'Then, we foi-
er (Picoides albolarvatus), and Williamson's lowed the adults until they led us to their 
sapsucker (Sphyrupicus 1hyrvideu~'). oest cavities," Lorenz says. They marked the 

Lorenz and Fischer cover~a lot of ground. 
Each of their 10 study sites were 1,483 to 7,413 
acres in size. "You get in really good shap,e," 
Lorenz says. 
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Soft Pockets 
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"American three-toed wood1rncker "Slack-backed woodpecker ON 

Each carrying about 30 pounds of equipment, 
Lorenz and Fischer returned in summer to 
make their measurements, After ensuring 
the nests had been vacated by the birds, the 
researchers would scale a tree on climbing 
ladders to measure wood barduess. They 
drilled 2 inches above the nests because 
Matsuoka's study suggested this spot would be 
representative of the excavated wood. 

• Hairy woodpecker • Northern flicker 
"White-headed woodpecker • Williamson·s sapsucker "i 
" Random trees <> 
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Distance from bark surface {cm) 

~ 

' j 

"In the b'eginning, we had assumed that wood 
at the nests would be entirely soft but that 
wasn't the case," Lorenz says. "There was 
some variability when we first srarted drilling 
into the trees. Some had bard surfaces. But 
when you get into the tree a bit, that's when 
you find these soft pOckets. Other times, the 
soft pockets were close to the surface of the 
tree, and other limes the tree was soft from the 
get go." 

Me,m bardne:ss ar nests for six.species of wood peck.er compared la random :if/es in cemra{ Washfngtan. 
from 201 I to 2013. 

To determine if a tree's external features are 
reliable indicators of interior wood hardness, 
the researchers measured wood hardness in 
random trees within different decay classes. 

Then the researchers measured vegetation 
features that were hypothesized to influence 
cavity-exi::ru::.atiug birds' nest site selection in 
pa'st studies, .. !luch as diameter at breast height 
of the nest tree; nest and tree height; orienta­
tion of the nest cavity entrance; proportion of 
the ground covered by shrubs; tree and snag 

-· "'density at the nest ~ites;,n1d·tree"""spectes:---"" ·--­
For nests found in snags, they examined the 
remaining bark, tree growth form, and other 
features to determine the tree's species. 

"It was a pretty brutal field season." Lorenz 
says. "We worked from 6 a.m. to 4 p.m. And it 
got really hot in these sites." 
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"' Unsultable. exterior and lnterior unsuitably hard 

;s; Unsult.bfe • exterior unsumlbly hard (interior suitable) 
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Percentage of i,nused snags deemed suitable for nestin{l 

A small percen.tage ofsnags are suitable for woodpecker nesli!lg, This char! shows the percentage of 
360 unused snags in bh1ck-hacked woodpecker and whi1e-headed woodpecker nesting lerl"iwries that 
were deemed suitable/or nestmg. based on wood hardness, in cemral Washington.from 20{1 to 2013. 
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Lorenz and Fischer also used remote sensing Drawn to Snags 
data. To estimated prefire canopy cover at 
nest sites found in snags, they used _gradient Lorenz and her colleagues found that cavity- In their study plots, the researchers did 
nearest neig)lbor classified Landsat satellite excavating birds preferred to nest in trees with not find reliable visual cues to distiriguish 
imager.y captured between 2 and 8 years prior significantly softer interior wood;, The5' °fOillld berween suitable and u:gsuitable trees. Snag 
to 'e'ach fire. .- that across 818 snags, trees not used by birds decay class was a poor indicator of internal 

had wood five times harder than trees that wood properties-and this was not ihe first 
,:,·,:;;;:::~= .. ~M~n.i .• ~\'._as ~Q._a_Qp_i.!1_~~.iTI£....?Jl .. ','ffe~=~hes:e.J.rees:.conl.d.:n.ot.bae;;us:e:d:,tzy.;hitdS;.;;;;:;;;=:sturiy;;to.--demonstra/.e.;thatfaet.,--:althaugh.:it:was:=;::;;;; 

JU nature, measunng rf,out1ir!Ulng a lot'"@' simplv because of the birds' phvsical [imita- {he first study to do so in ornithology (pasl 
variability. "What if we went to anorher tree t!ons in pecking ability. " studies had been done by foresters and pub-
and that pattern didn't hold?" Lorenz says. lished in forestry journals). 
"But In this study, we were able to measure They found that at-risk species, namely the , :. 
so many trees that we were confident that the black-backed and the white-headed woodpeck- "Currently, the best solution We can recoma 

major management implications.'· 
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ers, were nesting within bu.,.7,s that ::ontained 
86 to 9(i percent of trees with unsuitably hard 
wood. This suggests that past studies that did 
not measure wood hardness counted many 
sites as available to cavity-excavating birds 
when actually they were unsuitable, ''By not 
accounting for wood hardness, managers may 
be overestimating the amount of suitable habi­
rat for cavity-excavating bird species, some of 
which are at risk;· Lorenz says. 

mend is to prm:idc large numbers cf :mup for 
the birds, which can be difficult withoul fire," 
Lorenz says. A_ccoro.irtg-""tO the researchers' 
calculations, if one of every 20 snags (approx­
imately 4 percent) has suitable wood, and 
there are five to seven species of woodpeckers 
nesting in a given patch, approximately 100 
snags may be needed each year for nesting 
sites alone. This does not account for other 
nuances, like the fact that most species are 



territorial and will not tolerate close neighbors 
whik nesting, or the fact that species like the 
black-backed woodpecker need more foraging 
options, Overall, more snags are needed than 
other studies have previously recommended. 

Based on their results, Lorenz and her col­
leagues see the critical role that mixed-sever* 
ity fires play in providing enough snags for 
cavity-dependent species. Low-severity pre­
scribed fires often do not kill trees and create 
snags for the birds. In addition to benefiting 
the cavity nesters, a mixed-severity prescribed 
burn could also aid species that, historically, 
did not prefer to nest in snags. During their 
field work, Lorenz arrd Fischer observed that 
white-headed woodpeckers, a species tradi­
tionally associated with old-growth forest, 
used prescribed burns presumably because of 
:;;honages in suitable nest sites. 

"I think humans find low-severity fires a more 
palatable idea. Unfortunately-or fortunately_ 
these birds are all attracted to high-severity 
burns," Lorenz says. "The devastating fires 
that we sometimes have in the West almost 
always attract these species of birds in rela­
tively large numbers." 

Many studies have shown that a severely 
bll01ed fpfeStjs-a natural part of western for­
est ecosystems. Snags from these fires attract 
insects that love to burrow beneath charcoal 
bark. And where there are insects, there are 
birds that love eating these insects. 

Lorenz and her colleagues stress that provid­
ing snags that woodpeckers can excavate 
is crucial for forest ecosystem health in the 
Pacific Northwest, where more thau 50 wild­
life species use woodpecker-excavated cavities 
for nesting or roosting. 

LAND MANAGEMENT IM.PLTCATl<iiNS •·f~. 

Providing st1ags that woodpeckers can excavate is important for forest ecosystem health 
ln the Pacific Northwest, where more than 50 wildlife species use woodpeckeFexcavat­
ed cavities for nesting or roosting_ 

Mixed-severity prescribed-fire may be useful in creating breeding habitat for the 
white-headed woodpecker, a species traditionally associri.ted with old-growth forest. 

The prescribed burn conducted in this stand/fared up'in patches, crearing a mosaic. of burned and 
unburned trees (a mixed severity burn) that 1s still used by white-headed woodpeckers and black-backed 
woodpeckers /0 yeor.y. after the/ire. Tree death is usually required to iniliate /he process of wood 
decay-which softens 1he wood, making it suirabiefor ,roodpecker excavation. 

For Further Reading 
"This study was just the beg'inning of what 
l hope will be decades of research," Lorenz Lorenz, T.J.; Vierling, K.T.; Johnson, TR.; Lorenz, TJ.; Vierling, K.T.; Kozma, J.M.: 
says. Picking up on what she learned in this Fischer, P.C. 2015. The role of wood hard- Millard, J.E. 2016. Foraging plasticity by 
study, Lorenz is now col !aborating with ness in limiting nest site selection in avian a keystone excavator. the white-headed 
forest Servic~ colleague Michelle Jusino cavity excavators. Ecological App!ic11,~g_ns. woodpecker: Are.there consequences 
to inv'eStigate a kind-of fungi that follows 25: l 016-1033. https:!fwww:treeSeiirch. ·for productivity? Forest Ecology and 
forest fires. "There is some mechanism by fs.fed,us/pubs/49102. Management. 363: 110-119. bttps://www. 
which tbe death of a tree somehow eQables . treesearch.fs.fed.us/pubs/53385. 
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her back into the forests of the Pacific woodpe_ckers and selection for recent the hardness of wood in standing wood-
Northwest, where woodpeckers follow forest forest disturbances. Journal of Wildlife pecker nest trees. Japanese Journal of 
fires in a timeless cycle of change. Management. 79: 1286-1297. https://www. Ornithology. 49: 151~155-_, 

treesearch.fs.fed.us!puhs/53384. 
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her website al www.11otashavizcarra.com. 
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