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“Science affecty the way we think together.”

Lewis Thomas

Woodpecker Woes: The Right Tree Can Be Hard fo Find

Toresa Lorenz
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In the woodpeckers’ absence, otherbirds or
smnall mammals like owls, squirrels, and bats
move in. Thengw tenants disperse seeds and
spores that help new plants and fungl grow.
When the dead, burned irees——dlso called
sriags——fall 1o the grouhd, wood-living hees.
and. wasps take up residenée. Fungi and
lichens fiourish on the fallen tree’s gnarly sur-
face, and occasionally a marten hides behind
the log.

Because of the woddpeckers” crucsal fole in
maintaining healthy forests, researchers want
te understand how these cavity-excavating
birds chooseé trees 1o nesiin. When forest
mranagefs know what these birds like, they
can fake stéps o £nsure that forests have these
kinds of trées..

“Woodpeckers aré ecosystem engineers,” says
Teresa Lorenz, 4 résearch wildlife biologist
with the Pacific Northwest Rescarch Station,
“Many small animals compets for their vacat-
ed nests hecause they are so protected from
the elements and other prédators.”

Ecosystem engineers.are organisms thal sig-

nificantly modify, maintain, or destroy a habi--

tat. In the woodpeckers' case, the species help
build and maintaina habitat for other species
by, excavalimg fests in live and dead treed.
When forest managers find many different

‘woodpeckerspecies in a forest, it oftén signals:

the presence of a thriving and diverse commu-~
nity of of- piants and amimals.

t_he birds 1o elcavate,

ity for th_ese_dechmnz spec;es_‘

characteristically forage in burns.

» Across 8IB. snags in “r’ak;ma kqititas, and Chelan Counnes in-Washington’s east-
ern Cascade Ranue trees not used by birds had wood fzve times harder than trees that
were, Such tres-could dot be used by birds simply becausé their wogd was tat Hard for

. W ithin burns used by at—nsk woudpeckers the majority (86 to 96 percenl) of saemmgly'
suitable trees contdined unsuitably hard wc}od wood hardress limits nest site availabil-

- Researchers Found no rehable wsual cues 1o d1stmgursh between smtable and msuit-
able-trees, Currently, the most effective management solution is to 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 nunderapprecias-
ed-strategy for previding enough snags fot' cavity-dependent species. Low-severity pre-
seribed fireg may nat’ prode enough snags for these species.

- .Sultdble snags-are Iimztcd Slth that snag a\»allabtlltv dl‘]Vﬁb landscape Eevei habltat—
selection by some species. For example, white-headed woodpeckers selected severely
burned patches for nesting, which was initially puzziing because this species doesnat

Cavity-hesting birds rypically nestin recent

burns, More than 50 years age, studies sug-

gested that woodpeckers picked trees solely
based on external tree- or habltat—levei factors,
like the size of the tree, the tree species; or
what the vegetation cover is like near the nest.

Servide

Other studies pointed to wooi decay, but used
only visual Indicators to assigh 2 snag decay
class as a proxy for measnrmg this, Lorenz
felt there was:a missing pleces few studies
actially meastred wood inside the trees where

cavity-excavating birds had chésen t¢ nest,

Teresa Lorenz

A.pine mar rten tooks.aut of a pileated woodpecker. mm! cavity. Many species require or prefer vacate
woedpecher cavities, but cannat excavale the ravity themselves, Thus, they rely on woodpeckers to con-

giriiet habitt for them.
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Matsuoka's Method

The iden for the study came 16 Lorenz and her
colleagues in summer 2011, when they were
investigating how far woodpecker nestlings-
wanderad from their nests soon after they
fledge. Tsing hole saws, they driited into
trees to get 1o the'nestlings, to-barid them.
“We noticed an enormous vaciation 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 liad al}
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. “Weé were surprised that nobody had.-

considered that this. wood inside the irec was
influencing where the birds were nesting.”
Lurenz says. So, she decided 1o investigate
the question for her Ph.D. dissertation.at the
University of [daho,

The problem was there 'weren’t many reli-
ab]ezﬁethoﬁ%‘fgrfneasuring wood hardness
in-a forest setting; ° “But we found an obscure
article in'the dapanese Journal of Or m!ho!ogy
and this guy had figured out an ingenious way
to. measure the hardness 6F wood inside atree.
using d.cordless drill, a foot-long drill bit, and
an increment borer, without destroying the
nest or harming the tree,” Lorenz says:

Anincrement borer s 2 tool-used by forest-
ers and other researchers [o extfact a section’
of wobd tissue so they can counta irge’s
.anpual rings and determine its age. Japanese.
researcher Shigeri Mafsucka’s method
involves inserting this 1ol into a pre-drilled
hole dbove the nest cavity opening. The torgue
required to spin the increment horer wonld
represent-wood hardness. With the most
imporzant aspect of hef field méthods squared
away, Lorenz sét out with colleague Philip

“Teresa Lorenz

Teresa Loreng:

This phito shows the f’ong':'méﬁndl séction of an.dmericin three-toed woadpecke?: {P:‘bof&e& dorséifs)
nest and the procedyure the study used to quantify wood havdness, First, the researchers use a diill 1o

créate a small hole abot owe-thivd inch in. dxamg{_r above ihe wesr cavity opening ftop). Then :hey

record the. iorgue required 1o spin aff flicrenient borer-intfo thé predrilled hole fhottom). Thearea

marked 4" rapresents. tha pest sill. ‘and the area marked "B vepresents the nest eavity body.

CascadeRarige in'Washingion.

L.orenz had selected six species of cavity-
excavating birds for the stiudy. She picked three
strong exeaviers: the three-loed Woedpecket,
the Haak-hacked wondpecker, and the hairy
woodpecker. Shealsg picked & weaker guild

of excavators, ramely the northern flicker
[Coluptes auraius), the white-headed woodpeck-
el (Picoides dlbolarvdais), and Williamson's
sapsucker (Sphyrapicus thyrotdeust,

They searched Ior nests-in all major torest

‘types for ¥ years frot March o July, 2011

through 2013, hiking through ponderosa
pine; Douglas-fir, and western hemlock in
lower elevatioris and through higher eleva-

e 'Fercu::l-v af n—varur'l fl“!" (‘\"bo]p1ﬂﬂ 'fls:‘ and
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western larch. Lorenz and Fischer located
dduh birds by broadéasting playbacks of

their calis-and drumming, “Then, we Tol-

lowed the adults until they led us to their
st cavities” Lorenz says. They markeéd the

locations of occupied nests.on portable GPS
units. If they ndted fresh woodchips onthe
groind surrounding the nests, they marked
those a5 CUrTEnt-year excavauons They found
nests in forest patches ranging from unburned

to seversly-burned,

Loreny and F lscher covergd.a lot of ground.
Each of their 10 study sites were 1,483 to. 7,413
acres in size, *You get in redlly good shape,”
Lorenz says.
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Soft Pockets

Edch earrying about 30 pounds of equipment,
Lorenz and Flbcher returned 1o summer (o
maLe.thelr measurements, A fter énsuring

the niests had been vacated by the birds, the
researchers would scale'a tree on climbing
ladders to-mi¢asure wiod hardness. They
drilled 2 incheg above the rests because.
Matsuoka's study suggested this spot would be
representative of the excavated wood.

“Tn the .Ecg‘inni_ng,.-we had assumed that wood
at the nests would be entirely soft, but that
Wwash i the case,” Lorenz says. *There was
some variability when we first started drilling
into the trees. Somé had hard sirfaces. But
when you gét intd the tree 'z Bit, that’s when
you find these soft pocKets. Other times, the
soft pockets were close {0 tl;ie_ surface of the
tree, and other times the tree was soft from the
get go”

To- determme: ifa tree's external features are
relisble indicators of interior wood hardness,
the researchers measured ‘wood hardiess in

random frees within different decay classes.
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Ther the researchers measured vegetation < g e :
features that were hypothesized to influence é.“-:-
o
cavify-excavating birds’ nest site selection in 25

pakt studies, Such as diameterat breast heiglit
of the hest tree; nest and tree height; ofienta-
tion of the nest-cavity enftrance; proportion of
the ground covered by shrubs; tree and snag

'

[‘.‘reca_\fé becay;
class 3iclass 2

= Urisuitable - extarior and interior unsuitably harﬁ
= Mrisuitable - éxterior unstitably hard {interior sisitable)
o Unsuitable - exterior unsuitably hard {exteriar suitable)

w-Suitable - exterior and interior suitable
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For nests found in snags; they examired the
remaining bark, tree growth form, and other
features to detéemine the tree’s species.

“It-was a pretty brutal field season,” Lorenz

savs, “We worked from % a.f. to 4 p.an. And it

got really hot in these sites™

Ldrenz and Fischer also used remote sensmg
data. To estimated prefire canopy cover at
nest sites. found il 'snags, they usdd gradient
neatest neighbor classified Landsat satellite
1maﬂer}' daptured between and & years priot
to each fire,

Lorenz was concerned aboit séelng an effect
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Percentage of unused ssags deemed suitable for nesting

4 small perceniage of snags are sultabie for woodpecker nesting, This chart shows the Pperceniage of
350 unused snags in black-backed woodpécker and white-headed wovdpecker nesting tarritories hat
were deemed suitable for nesting, based on wood: Tardness, in cantral Washington, from 2011 10 2013,

Drawn to Snags

Lorenz and her colleagues found that eavity-
excavating birdg prefersed to.nest in trées with
significantly softer interior wood= They i Ui
that across 818 snags, trees not used by birds
had wood five times harder than trees that

in nature, measuring it, but finding a ot of
variability. “What if we wenlt to apother tree
and that patterh didn’t hold?” Lorenz says.
“But in this study, we were able to meagnre
80 many trees that we were confident that the
CJ.J.CL-L W.C WLIL .‘.tlf-_bllis st |-.-ui. nud il. uar:

major manageiment itjlications.”

simp’ly because of the birds” physical lirmita-
tions in pecking ability:

They found that at-risk species. namely the
black-backed and the \J&fhi!:'eﬁheaded'*.:vt:icdpte_{:'tc.w
#r8, wele uuauﬂé within burns n.uu-u ucuLu'l"lEd
86 to 90 percent of tregs with unsuitably hard
wood. This suggests: that, past studies that did:
not measure wood hardness counted many,
sties as available to cavity-excavating birds
when actually-they were unsuitable. "By not
accounting for waod hardneéss, managers may
be.overestimating the amount of suitable habi-
1at for cavity-excavating bird species, some of’
which are-at risk,” Lotenz says.

In thiir shidy plots, the researchers did

not tind relizble visual cues to distinguish
berween suitable and unsujtable trees. Snag
decay class was a.poor indicator of internal
wood properties—and this was not the first

weresThese: Wm.wgm&mwmmymﬂmmmihﬂﬁmmﬂﬁmughm

die first study to do-so in ornithology (past
studies Had been done by foresters and pub-
hshed in forestry jOumals)

“Currently, the best. squtmn e tah recoms

_— ey s - o naninn Fee
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the birds, which can be difficult without fire”
Lorenz says. Accoraife:to the researchers”
caleulations, if one of every 20 snags (approx-
imately 4 percent) has suitable wodd; and.
there are five to seven speciés of woodpeckers
nésti‘n‘g‘ ina give'n’patch appmximafﬁ:ly-lﬂ(}
sites 11011_&:. This does ot account _f;_)_r‘ Dth(‘.i'
nuances, like the fact that most species are




“territorial.and will not tolerate close neighbors
while nestmg, or the fact that speciés like the
plackebicked woodpecker nedd more foraging,
options, Overall, more snags are nggded than
-other studies have préviously recommended.

‘Based on their results, Lorénz and her col-
feagnes see the critical role thar mixed-sever-
ity fires play.in providing enough snags for-
cavity-dependent species. Low-severity pre-
scribed fires often do not kill trees and creaie
snags for the birds: In addition to benefiting
the cavity nésters, 3 mixed-severity prescribed.
bura dould also aid species. that, historically,
did.not prefer fo nest in snags. During their

field work, Lorenz and Fischer observed thar
white-headed. wnodpeckers‘ a species tradi-
thn&lI)’ assosiated with ofd-growih forest,
“used-prescribed burns présumably because of
shortages in stiltable nestsites.

1 think humans find low-severity fires a more
palatable idea. Unfortunately or fortunatefy,
these birds are all attracted (¢ 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
buzrted foTesEIs 2 natural part of western for-
est.ecosystems. Snags from these fires attract
insects that love io burrow besieath charcos]
bark, And whzre there are-insects; thére are
birds that [ove eating these insects.

Iorenz and her colleagies stress that provid--
ing spags that woodpeckers can excavate

is erucial for forest ecosystéra health in the-
Pacific Morthwvest, wheré more [hz_]l! 50 wild-
tifz species use woodpecker-excavated cavities
for nesting or Toosting,

*“This study was just the beginning of what
I'hope will be decades of research,” Lorenz
says. Picking up on what she learned in this
siudy, Lorenz 15 now collaborating withi
Forest Sefvice colleague Michetle Jusino:
to:investigate a kind-of fungi that follows
forest fires. “There is some mechanism by
which the death of a tree somehow 2nables

T spesierof-tungtodegaythenad;

-ed caviiies for nestmg or roosting.

- Providing shags that swocdpeckers can excavatfe is important for forest ecosystem health
in the Pacific Northwest, where.more than 30 wildlife species use woodpecker-excavat-

« Mixed-severity prescnbed fire may be useful in creafing breedmv habltat for the
white-headed woodpecker, a spécies tfaditionally associdted with old-growthi forest.

The prescribed burn conducted in this i flared up'h
unbyrped trees. (a mixed severily burn) that-is Sl used by vihite-headed woodpeckers dnd black-backed

paiches, creating d miosaic af bi nea’ and

wecdpeckers 10 yéars dfter the fi fire. Tree deathis usually requir ed to initiate the - process of wood
decap--which sofiens the wood, niaking it suitable for wagdpécker exeavation.
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Teresa Lorenz

she says. The research i bound to take

her back into the forests.of the Pacific
Northwest, where woodpeckers follow forest
fires in a timeless tycle of change.

“The powerfiulploy goeson
—Wilt Whitman, Letves of Grass
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