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In the spring and summer of 1973 and 1974, a study of
‘habitat utilization by pileated woodpeckers (Dryocopus

pileatus picinus) was conducted on the Starkey Experimen-

tal Forest ahd Range in the Blue Mountains ofknortheast—
ern Oregon, |

Pileated woodpeckers are dependent 6nra;forest habi-
tat for féeding and nesting. The alteration of this hab-
itat through intensive timber management is detrimental
to the species, particularly because of the elimination
of dead wood, both standing and downed.

Nests were excavated in large (’>58 cm dbh), tall

(>12m), ponderosa pine (Pinus ponderosa) and larch

(Larix occidentalis) snags in areas with mean densities




of 494 stems and 50 snags per ha. These nest trees were’
in forest sites containing the highest densities of stems
and snags found on the study area.

Pileated woodpeckers fed primarily in dead wood in
snags, logs, and naturally created stumps. .Feeding oc-
curred in a variety of tree species of various sizes and
physical characteristics. Forest sites containing the
highest densities of stems and snags on the study area
were preferred by the pileated woodpecker for feeding.

In 1974, there were at least 13 pairs of pileated
woodpeckers on the 11,400 ha study area. This translated
to 665 ha of forested habitat per pair. During spring
and summer, nesting territories were estimated at 250 to
500 ha.

The critical components in pileated woodpecker habi-~
tat are: snags, particularly large snags, logs, large
trees, diseased trees, dense timber, and high densities
of snags. The requisite attributes of size, density,
and decadent trees are most common in mature, uncut
forests. These elements can be maintained et a satis~-
factory level with moderate modifications of current

forest management practices.
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HABITAT UTILIZATION OF THE PILEATED WOODPECKER
BLUE MOUNTAINS, OREGON

INTRODUCTION

The intensity of timbef management is increasing 
lthroughout most of the Pacific Northwest, Such intensi fied
férest maﬁagement for timber productionaltérs the forests
in several ways: virgin timber stands arebrapidly disap~
pearing, and the second growth stands replacing them are
harvested iong before they reach a comparable'size; the
utilization of snags and logs for wood chips is increasing;
attempts are made to eliminate diseased and other undesir-
able trees. Silviculturally the forest stands are being im~-
proved but at the expense of diversity of the forest, |

Whenever a forest is altered the effects are transmit-
ted to the species resident in that area, - The altera-
tions in forest stands mentioned above are basically detri-
mental to woodpeckers, particularly the pileated woodpecker

(Dryocopus pileatus picinus), the largest woodpecker species

in the Pacific Northwest, The pileated woodpecker is a
cavity nester, selecting large snags as nest and roost
sites. 1In addition, the majority of feeding is in snags,

logs, and diseased trees, Intensive forest management

'
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eliminates the very components of the forest that pileated
woodpeckers depend on: downed logs, diseased trees, snags,
and particularly large trees that become large snags.

The pileated woodpecker has an ecological value as an
insect predator (Hoyt 1957) and as an agent in creating
holes that eventuaily'serve as nest cavities for other
birds and mammals (Lawrence 1970), It was theée attributes,
as well as a concern for the bird itself, that led to this
investigation of hébitat utilization by pileated woodpeckers.
The objectives of the study were to identify habitats uti=-
lized by pileated woodpeckers during thé spring and summer
for feeding and nesting and to determine population densi-
ties. Once the specific habitat requireménts of the species
are known, steps can be taken to maintain cfitical habitat

components in an intensively managed forest.

Life History

The pileated woodpecker is dependent on a forest en-
vironment for feeding and nesting (Tanner 1942), It is a
permanent resident‘ofjoregon, found most commonly in for;
ests of the Wallowa Mountains and ranges bérdering the

Rogue River Valley; it is less common in the Cascades,
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Coast range. and wooded portions of the Willamette Valley
(Gabrielson and Jewett 1240).

Woodpecker size is related to nest caVity size and
therefore to the size of snags required for éonstruction
of cavities. Because of the pileated woodpeéker's large
size (36 cm), it excavates a cavity up to 76 cm deep
(Bendire 1892) and 15 to 25 cm wide (Bent 1939).

Pileated woodpeckers excavate a new nest’cavity each
spring, usually in the same vicinity and occasionally in
the same tree as the previous year's nest (Conway 1957).
Thus the bird.requires a continual supply of SQitable snags.
Species of snags selected for nesting varies with the for-
est type:; both deciduous and coniferous snags are used
(Bent 1939; Hoyt 1957).

Several roost holes are used by a pileated woodpecker
in the course of a year. These cavities are excavated in
snags and ﬁsed at night and during adverse weather condi-
tions (Hoyt 1941l; Tanner 1942).

Drumming is a means of communication pfoduced by ra-
pidly striking an object (usually a snag) with the bill.

A single pileated woodpecker can have a series of trees
(drum trees) which are used repeatedly for drumming (Vic~

kers 1914; Wetmore 1964).‘
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The majority of the pileated woodpecker's diet is animal
matter, primarily carpenter ants (Formicidae) and woodbor-
ing beetle larvae (Cerambycidae, Buprestidae, Elateridae)
(Beal 1911)., Most of the feeding is done in decayed wood
(Tanner 1942), characteristic feeding excaVations are
large rectangular cavities with the long axis parallel to
the tree trunk,

Both nesting and feeding habitat of the‘pileated wood-
pecker are generally typified by dense timber of deciduous,
coniferous, or mixed types. Conner (1973) and Tanner (1942)
found the greatest feeding and nesting activity in mature
virgin timber stands.

From a review of the litérature several hypotheses
were developedAand tested in this study. Nesté and roosts
should require snags at leést 38 cm diameter at breast
height (dblL) (McLaren 1962; Mgggygg”;ﬁﬁlg Gale 1973), at
least 5 m tall (Conne? 1973), and occurring in the densest
forest stands on the study area (Tanner 1942; Conner 1973).
Feeding should occur primarily in snags and logs in the
densest fores£ stands on the study area; little selection
for species,or size of feeding sites was anticipated (Tanner

1942; conner 1973).



STUDY AREA

The study was conducted on the Starkey Experimental
Forest and Range (Starkey) located in the Wallowa-Whitman
National Forest 13 km south and 30 km west of La Grande,
Oregon, Basic to the selection of Starkey as a study area
was the presence of adequate numbers of pileated woodpec-
kers. A history of research on Starkey provided a wealth
of data regarding such important bases as vegetation and
soils. This past research when coupled with the facilities
and accessibiiity made Starkey a prime study area.

Starkey is approximately 16 km long, 5 to 13 km wide,
and includes 11,400 ha. Topography varies from gently roll-
-ing hills to steep canyons; elevation ranges from 1070 to
1525 m., Annual precipitation averages 51 cm with two;thirds,
accumulating as snow; the remainder falls as rainin the
spring and fall. The growing season is 120 days; though
no month is considered frost free. Mean minimum January
temperature and mean maximum July temperature are ?4.6 c
and 26 C,'respectively(elevation 1234 m) (U, S. Dept. of
Commerce 1970).

Seventy-five percent of the study area is forested;
scattered open grasslands comprise the remainder (Driscoll

1955)., o0f the forested area two-thirds is open ponderosa



pine (Pinus ponderosa) or a mixture of ponderosa pine,

Douglas~fir (Pseudotéuga menziesii), and larch (Larix occi-

dentalis). The remaining third consists of dense stands

of white fir (Abies grandis ), Douglas-fir, and lodgepole

pine (Pinus contorta). Strickler (1965) presents a .detailed

vegetational analysis of Starkey.



METHODS

Forest and "tree" characteristics (here tree refers
to snag, log, and stump) (Table 1) were sampled according
to two schemes; 1) a random sampling of the forest and
tree characteristics on the study area (fandom sample),
and 2) forest and tree characteristiés of habitats used

by pileated woodpeckers (habitat utilized).

Random Sémple

A random sample of forest and tree characteristics
was collected on 48 transects. Each transect was 805 m
long, Data were collected at ten points along each tran-
sect. The first point was 1ocated’20 m frpm‘the transect
end, the other nine were at 75 m intervals,

An 805 m grid was superimposed on a map of the study
area using a randomly selected base paint. Rows and columns
were numbered; a random numbers table was used to select 48
transect start points. Transects ran in a cardinal direction,

Forested areas on the study area were assigned to one
of five forest sites (Burr 1960) (Table 2). The two open
ponderosa pine forest sites (203 and 204) were combined
because of the structural similarity in the‘woody vegeta-

tion (herafter referred to as forest site 204)., The re-
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Table 1. Forest and tree characteristics of points on tran-
sects and sites with pileated woodpecker use,

Active 014 Drum Feed Points on
Characteristics Nest Nest Roost Tree Site Transects

Forest
Characteristics ,
Landform ' x x x X X = X
Slope gradient X X X X X X
Slope aspect X X X X X X
log density bl X bl bl bl X
Log size X X X X X X
Snag density X X X X X X
Stump density X bl X X X bl
Percent ground ’
cover X X X X X X
Height-ground
cover X X X X X X
Species-ground
cover X X X X X X
Canopy height X X X X X X
Canopy closure X X X X X X
Stem density X X X X X X
Forest site X X X X X X
Tree
Characteristics
Species X ble X bl bl X
dbh X X X X b4 X
Height of tree X X X X X X
Branch condition x x x x x x
Bark condition X X X X X bl
Hole height X X X X
Bird height X
Exposure b4 b4 b ¢ X
Top condition X X X X X X
Hardness X X b X X b4
Number of pi-
leated cavities x X X

Snags per ha X




Table 2, Measurements in forest sites on the Starkey Experimental Forest and
Range. Forest sites are a modification of Burr's (1960) classification.

, Snag Pileated
Forest Percent of Percent of Mean Stem Abundange Woodpecker
Sites? Area(ha) Sample(n) per ha Index Nest Trees
204 '12-(1008) 11( 43) 324 8.9 0
214 40(3487) 39(146) 417 9.1 4
305 25(2123) 23( 87) 476 13.1 5
315 23(1988) 26( 29) 589 17.8 4
Total 100(8606)  100(350) 13

a
204 Open ponderosa pine - bunchgrass and elk sedge [includes Burr!s (1960) site 2031
214 pPonderosa pine =~ Douglas-fir - pinegrass
305 Douglas~fir - white fir - ponderosa pine

p 315 Mixed white fir - Douglas-fir - larch
Number of snags visible within 36 m radius.,
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sultant saﬁple of the four forest sites was in approximate
proportion to their occurrence. Any transect points fall-
ing in a clearing larger than 0.2 ha were excluded, because
I did not cbserve use of open areas by pileated woodpeckers.,

A log was defined as any piece of wood on or near the
ground greater than 5 cm in diameter and greater than 50 cm
in length., A stump was any standing dead wood greater than
8 cm in diameter and less than 3.5 m in height. A snag was
any standing dead wood greater than 8kcm dbh and greater
than 3.5 m in height. These definitions were adopted as a
combination of usage developed by Gale (1973) and Conner
(1973). |

At earch point on the transects forest characteristics
were measured (Table l1). Landform was classified as a
slope, draw, or ridge. Slope gradient was measured in per-
cent using an Abney level. Slope aspect was measured in
degrees using a compass. In some situations(eg. some ridge-
tops and draw bottoms) gradient and aspect were not recorded
because they did not adequately characterize the location.
Log diameter was measured 1.3 m from the base. The rela;,
tive abundance of snags, logs, and stumps was determined
by counting those visible within a 36 m radius. Ocﬁlar

estimates were made of the average height and percent of
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ground cover present., Ground cover was recorded as grass,
forbs, or shrubs. Average canopy height was measured with
a range finder. Canopy closure was measured with a densio-
meter and expressed as a percent (Strickler 1959). Stem
density (any live tree greater than 8 cm dbh) was calculated
with the use of a forester's prism (Bruce 1955; Conner 1973).

At each transect point the tree characteristics of the
nearest log, stump, and snag were recorded‘(Table 1).
Height (length) was measured with a range finder or metric_
tape. A diameter tape was used to measure,dbh. Limb cone
dition was categorized on the basis of the presence or ab-
sence of branches longer than 50 cm. Bark condition was
recorded in one of two classes: more than or iess than 50
percent of the bark intact. Snag tops were’recorded as
either broken off or intact; logs were recorded as broken
off, intact, or cut; stumpswere recorded as broken off or

cut,

Habitat Utilized

Active Nest Sites

Active nests were identified on the basis of observed
excavation and completed nest cavities. Active nests were

located by first finding a pair of pileated woodpeckers
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and then searching the area for the nest.

In the spring, pairs were located by syétematically
searching the entire study area on foot and horseback.
Approximately 520 ha could be covered in 8 hours on horse-
back, zig-zagging through an area and coming within 400 m
of all pcints., A vocalized imitation of a piieated wood~
pecker cail was given every 400 m. Under ideal conditions
a call carried at least 400 m., To the best of my knowledge,
any pileated woodpecker within hearing range responded
either by calling or drumming.

Tree characteristics of nest trees were measured in
the same manner as for the random sample (Table 1), Addi-
tional data were collected on snag "hardness",wangle of in-
clination of the nest tree (lean), diameter at nest hole,
size of cavity, and size of hole. The number of snags
within a 17 m radius of the nest tree was recorded,

Hardness of wood of nest trees was determined with -

a torque wrench attached to an increment borer. Readings,
expressed in inch/lbs, were taken at breast height at
depths of 5, 10, and 15 cm. These torque readings were
positively correlated (P< 0,0l1) with the specific gravities
of the same 58 trees (Fig. l). Torque readings were em-

Ployed to estimate specific gravity because the mechanics
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of determining specific gravity do not lend themselves to
field situations. Herafter hardness will be expressed as

specific gravity.

0l1d Nest Sites

An o0ld nest tree was identified by the presence of at
least one dome-shaped hole approximately 9 x 14 cm in the
tree and the absence of fresh chips. 0ld nests were sam-
pled nonrandomly due to both visibility and aécessibility
factors (eg. roads) associated with the different forest
sites.

0ld nest trees were measured using the same forest and
tree characteristics described for the random sample (Table

1l.)

Roost Trees

Roost holes were found by chance and verified when a
pileated woodpecker was observed entering or emerging from
a cavity. Data were collected in the same manner as for

old nests (Table 1).

Drum Trees

Drum. trees were defined as any tree or snag on which
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a pileatec¢ woodpecker was observed drumming; forest and

tree characteristics were measured (Table 1).

Feeding Locations

I recorded all feeding excavations in snags, logs, and
stumps located within 10 m on either side of the transect
line. Feeding locations were credited to a piléated wood-
pecker based on the size and shape of the holes,length of
the chips, and/or the presence of droppings. The forest
and tree characteristics described for the random sample

were recorded for all feeding locations (Table 1),

Density

Dehsity of pilated woodpeckers was determihed from
known nesting pairs and sightings of pairs sus pected 6f
nesting but for which a nest was never found.

Territory size of nesting pairs was estimated on the
basis of sightings, calls, and drummings in relation to a

known nest location.

Analysis

Chi square analysis were performed to determine if

forest and tree characteristics occurred in the same pro-
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portion at sites used by pileated woodpeckers (active
nests, old nests, etc.) as those characteristics occurred
in the forests on Starkey. A significant difference indi-
cates a selection by pileated woodpeckers either for or
against a specific characteristic. Differences were
accepted as significant at P<0.05. The appendix is a
compilation of measurements obtained during the study and
tests ofbsignificance of these data.

Forest and tree characteristics of nest sites (n=13)
were tested against forest and tree characteristics of
potential nest trees, Potential nest trees were a random -
sample of ponderosa pine and larch snags (n=17) greater
than 38 cm dbh, The species and size restrictions resulted

because only ponderosa pine and larch snags were used for 3

i

/

nest trees, and 38 cm dbh was the minimum size defined for /
potential pileated woodpecker nest use. Ponderosa pine ’
and larch nest trees were pooled and treated as one group
because there was no apparent selection between the two:

the lack of a significant difference existing (P> 0.05)
between ponderosa pine and larch nest trees when tested
against the potential nest trees supports:this apparent

lack of selection.

Selection of nest tree species was tested by comparing
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ponderosa pihe and larch snags greater than 38 cm dbh (n=
17) against all other snag species greater than 38 cm dhh
(n=15). The separation point for testing dbh and height ._

\\

selection were 38 cm and 12 m respectively. These were

the minimum size and height considered to be suitable for f

pileated woodpecker nest use, The remaining tree charac-
teristics were analyzed as measured.

Forest and tree characteristics of drum trees were
tested against a random sample of ponderosa pine and larch'
snags greater than 28 cm dbh which were the only species
and size used for drumming by pileated woodpeckers. Ponél\

derosa pine and larch drum trees were pooled on the basis
1

¢

of similar functional characteristics even though statis-~

‘ /
tically larch was preferred over ponderosa pine (P<0.0l1l).’

Forest characteristics of 152 feeding locations were
tested against the forest characteristics collected at 350
points along the transects. Bark, limb, and top conditions
of feeding locations in snags, logs, and stumps were tested
against the same three conditions occurring in a random

sample of snags, logs, and stumps respectively.
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RESULTS

Active Nest Sites

Thirteenkactive pile ated woodpecker nests were located
and characterized during the 1973 and 1974 field seasons.
Chi square analysis expressed a significant difference in
the selection of: nest tree species (P<0.0l), nest tree
doh (P<0,0l1), nest tree top condition (P;<0.0l), forest
sites (P<0.05), and snag densities (P<0.0l1l) between nests
and a random sample of ponderosa pine and larch snags
greater than 38 cm dbh (potential nest trees)., No signi-
ficant differences existed between tree and forest charac-
teristics of nests and potential nest trees with regard to:
tree height, limb and bark condition, landform, ground
cover, or any of the other forest characteristics,measured
at the nest locations., The seeming lack of any nest tree
height selection must be qualified by establishing a mini-

mum height; the shortest nest tree used by pileated wood- \\\

peckers on Starkey was 12 m (Table 3). , ' \\\
On Starkey the minimum height of the nest entrance was //

7 m, averaging 12.9 m. Jackman (1974) reported a mean nest

height of 14.9 m (n=61) from the literature. In West Vir-



Table 3, Forest and tree characteristics at 13 active pileated woodpecker nests
on the Starkey Experimental Forest and Range, 1973 - 1974,

Standard Range
Mean Deviation : Low High
dbh nest tree{cm) 75.3 11,7 58 99
Diameter nest tree
at cavity (cm) 54,4 12,4 43 76
Height of nest tree(m) 20.9 7.11 12 36
Height of nest(m) 12,9 ‘ 4,07 7 19
Stem density per
hectare 494 188. 227 . 914
Snag density per
hectare 50.4 38,5 ' 10 128
Nest cavity depth(cm) 54,7 6,54 42 6l
" Nest cavity diameter (cm) 21,7 2,44 , 19 . 28
Nest opening length(cm) 12,0 1,54 . 9 15
Nest opening width (cm) 9,7 0.87 9 11

61
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ginia, Conner (1973) found the minimum nest height used
was 5.5 m; the mean was 12 m,

Ponderosa pine and larch snags Were the only species
used for nesting on the study area. Gale (1973) found
woodpeckers nesting extensively in ponderosa pine but also
in Douglas~fir and white fir; both of the later two tree
species were present onkStarkey with no evidence of past
or present nest use by pileated woodpeckers. My casualk
observations in the Willamette Valley indicate that pileated
woodpeckers do nest in Douglas-fir and white fir.

A significant difference (P< 0.01) existed between
nest tree dbh and dbh of existing available snags. Snags
greater than 38 cm dbh were selected for nest trees by
pileated woodpéckers (Fig. 2). The minimum nest tree dbh
used on Starkey was 58 cm; the mean was 75.3 Cme.

A study ih northefn California (Gale 1973) repofted a
preferred nest tree dbh df 38 cm. McLaren (1962) working
in British Columbia, found a mean nest tree dbh of 63.5 cm
(n=12), while Conner(1973) found a minimum dbh of 33cm(n=
18).

A selection for snags with broken tops'was apparent
(P<0.,01), Of 13 nest trees, 12 had at least a sixth of

the original height broken off the top.
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D Nest trees (n=13)
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Fig. 2, Distribution of dbh of pileated woodpecker nest
trees and a random sample of ponderosa pine and
larch snags on the Starkey Experimental Forest
and Range, 1973-1974,
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™
A significant selection (P< 0.0l1) was expressed for ‘\\
high densities of snags when indices to snag abundance at
nest sites (Fig. 3) were tested against indices to snag
abundance at potential nest trees. The mean number of

P

snags per ha around nest trees was 50.4 (Table 3). P

Nest trees were located in three of the forest sites
(Burr 1960) on Starkey: 1) ponderosa pine - Douglas-fir
(site 214), 2) Douglas-fir - white fir ~ ponderosa pine
(site 305), and 3) mixed white fir - Douglas~fir - larch
(site 315). A nest site preference for the latter two
(305, 315) was shown when compared with 1)vthe existing
amount of each forest site available, and 2) the forest
sites containing potentiél nest trees"(Fig.‘4). Forest
sites 305 and 315 had higher densities of trees and snags
than the ponderosa pine sites (204, 214) (Table 2).

The mean denéity of stems around nest trees was 494
trees per ha which falls between the mean densities of
forest sités 305 and 315 (Table 2)., Conner (1973) reported
that pileated woodpeckers preferred stands with the great-
est density of stems., He determined an average stem den-
sity around nest trees of 412 trees per ha.

8pecific gravities of chips from ten nest cavities

averaged 0.34 and ranged from 0,23 to 0.41; the range sug-
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snags greater than 38 cm dbh,
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Fig. 4. Comparative distribution of forested areas, po-
tential nest trees, and pileated nest trees by
forest sites on Starkey Experimental Forest and
Range, 1973-1974., Potential nest trees are pon-
derosa pine and larch snags >38 cm dbh, Forest
sites are a modification of Burr's (1960) clas-
sification.
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gests that the hardness of the wood at most of the cavi-
ties was similar. The mean specific gravity of nest trees
(0.34) was just slightly lower (softer) than the specific
gravity of a living white fir (Fig. 1).

Nest openings faced a variety of directions; selec-
tion was not shown for a cardinal direction (P> 0,05).
The one factor which seemed to determine which direction
the nest opening faced was the direction the nest tree *\\
leaned. All nest openings were on the underside of the

leaning nest tree. Conner (1974) also found nest openings

occurred on the underside of a leaning snag,

™

0ld Nest Sites

Many of the forest and tree characteristics measured
at old nest sites were subject to change with time, and
as I could not determine how old nest cavities were or if
they had actually been used as nests, a statistical analy;
sis of certain characteristics would bé meaningless.

Significant differences (P<0.01) were exhibited in
nest tree species and dbh selection when old nest sites
were tested against the sample of potential nest trees.
All 36 o0ld nests occurred in ponderosa pine or larch and

all cccurred in trees greater than 38 cm dbh; the mean
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dbh was 60 cm., Eleven percent of the old nest trees were
live, but the nests were excavated in dead wood. Even
though parts of the trees were live, they functibned as

snags because of physical characteristics.

Roost Trees

Only two roost trees, one larch and the other a pon-
derosa pine, were located. From these two examples I have
no reason td believe that pileated woodpeckers select for
different characteristics in roost locations than in nest

locations,

Drum Trees

Of 21 drum trees, two were live trees but were treated
as snags on the basis of physical characteriétics (ie, dead
snag tops) that made them more functionally similar to a
snag than a live tree,

Wheﬁ tree characteristics of drum trees were tested
against the random sample of ponderosa pine and larch snags
greater than 28 cm dbh, significant selection was expressed
for ponderosa pine and larch (P<0.0l1), greaﬁer than 28 cm
dbh (P‘<0.0l), tall height classes (P<0,05), without bark

(p<0,05), and without branches (P <0.05).
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Significant differences in forest chéfacteristics of
drum trees and the random snag sample indicated selection
for dense forest sifes (305, 315) (P-<0.0l), dense canopy
closures (P<0.05), énd high stem (P-<o.05), snag, and
log densities (P<0.0l1)., These characteristics were typi-

cal of dense forest stands on Starkey.

Feeding Locations

Within 10 m on either side of the transect line, any
feeding excavation in dead wood judged to have been done
by a pileated woodpecker was characterized. Forty-five
percent of these feeding locations were in snags, 43 per-
cent in logs, and 12 percent in stumps.

The greatest percentage of feeding locations occurred
in Douglas;fir (Fig. 5). The woodpeckers.apparently pre-
ferred Douglas~fir and larch while ponderosa pine was not
preferred as a feeding location; lodgepole pine and white
fir were used in approxiaﬁfe proportion to their occur-
ronce. e

The smaller dbh classes were not preferred feeding
locations (Fig. 6). Dead wood greater than 18 cm dbh was
typically used in proportion to its occurrence,

Specific gravities of wood sampled at 82 feeding loca-
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Fig. 5. Tree species utilized for feeding by pileated
woodpeckers on transects. ’
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Fig, 6. Diameters of pileated woodpecker feeding lo-
cations on transects.
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locations ranged from 0.17 to 0.45 with an average of
0.26.

Bark, limb, and top conditions were analyzed for 67
feeding 1bcations in snags, 64 in logs, and 21 in Stumps.
No significant differences (P> 0,05) were found in the
above conditions for snags,., Logs without limbs and bark
were preferred (P<0,05) for feeding., Naturally created
stumps (versus cut stumps) were selected (P<0,01) for
feeding.,

Forest sites (P<0.01), log and snag density (P <
0.01), ground cover height and type (P<<0.05), and canopy
closure (P <0,01) were found to be significantly different
at feedings on transects than at transect sampling points.
Open ponderosa pine forest sites (204) were lightly used
for feeding, while the denser mixed species forest sites
(214, 305, 315) were most heavily used (Fig. 7). Areas
with high densities of logs and snags and dense canopies
were selected; the taller ground cover classes were asso-
ciated with pileated woodpecker feeding locations as was

the group that made up these taller classes (shrubs).

Density

Thirteen active nests, belonging to 12 different



40

30

Percent
N
o

10|

Fig. 7.

31

Feeding locations

(n=152)
Forest site distri-
bution

204 214 305 315

Forest Sites

Distribution of pileated woodpecker feeding lo-
cations by forest sites on Starkey Experimental
Forest and Range, 1973-1974, Forest sites are

a modification of Burr's (1960) classification.
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pileated woodpécker pairs were located during the 1973 and
1974 field seasons (Fig. 8), Three of these nests were
located off the study area; two were within 30 m of the
boundary fence, and the third was approximately 0.5 km
north of Starkey. These three nests were not considered
when compﬁting population density. At four locations,
pileated woodpeckers were repeatedly observed but could
not be identified with a nest. Counting these as four ad-
ditional pairs, a minimum of 13 pileated woodpecker pairs
were present on the Starkey in spring 1974,

Of 11,400 ha comprising Starkey, approximately 8,600
ha (75 percent) is forested. Assuming all pileated wood-
pecker pairs (13) were located, the minimum density was
at least one pair per 880 ha of land area or one pair per
665 ha of forest.

Nest territory size was approximated from observa-
tions, vocalizations, and feeding locations, Estimates
of the area utilized by the various pairs during repro-

duction ranged from 250 to 500 ha on Starkey.



33

® Active nests(1974)
O Active nests(1973)

[0 observed activity,
no nest found,1974

Permanent streams

— Roads
S o 1 2
| SR EE——
=
"
e N

Tl

Head-
* quarters

Fig. 8. Pileated woodpecker nest sites on Starkey Experi-
mental Forest and Range, 1973-1974,
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DISCUSSION

Habitat requirements of the pileated woodpecker must
be understood if the bird is to receive consideration in
forest mahagement. Adaptability of the species determines
how critical habitat management need be. An extensive
range, presence in a wide variety of forest types, and a
tolerance of human activity indicate the pileated woodpeck~
er can adapt to at least limited habitat manipulation
(Bent 1939; Hoyt 1957).

The data presented in this paper must be viewed within
the context of the study area. Limited elévation range,
absence of deciduous trees, and restricted logging activ-
ities are important restrictions which separate Starkey
from other éreas,eVen in the Blue Mountains. While I re-
cognize restrictions, Starkey can be considered "typical"
of large areas in northeastern Oregon Currently managed for

timber production.

Nesting Habitat

O0f all components of the habitat used by pileated wood-
peckers, the single most critical is the nest site., It is

safe to assume that by meeting requirements for nests the
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requirements of roostshave also been fulfilled.

All active nests were in snags, ponderosa pine or
larch, at least 38 cm dbh, usually with a broken top, at
least 12 m tall, with a specific gravity of at least 0.23.
Nest locations were most often in areas with stem densities
averaging 494 trees per ha, snag densitieé of 50 per ha,
and canoéy heights of 25 m.

While large snags are not abundant on Starkey, they
certainly are not uncommon. At least 3 of the 13 nest
trees I observed probably had been used a previous year as
a nest tree as suggested by the presence of at least two
nest cavities. The proportion of pileated woodpeckers re-
nesting in previously used snags may reflect the availa-
bility of large snags and could be used as an index to the
availability of snags for nest use. In West Virginia where
forests have a long history of manipulation, Conner (1974)
found reoccupancy of nest snags was common. If large
snags are scarce, there should be a highef incidence of
" reuse of nest trees than if large snags are abundant.

Positive spatial relationships existed between nest
trees, drum trees, and feeding locations. Drumming most

frequently occurred in the vicinity of the nest on nearby
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snags. These nearby snags were important constituents of
the immediate nest vicinity and were used for drumming,
perching, feeding, as well as serving for potential nest
trees. During the nesting season proximity of the nest to
food resources was obviously advantageous.

The high incidence of probe holes, test holes 5 to 9
cm deep (Rumsey 1968), in nest trees suggests}that pileated
woodpeckers select a specific site in the tree for the nest
location., Condition of the wood is important, particularly
the amount of decay present, A Gcayedinner core would not
be suitable for a cavity due to lack of support and possi—
ble leakage of rain., Pileated woodpeckers seem to be ca-
pable of excavating'in any hardness of wood; they preferred
sound dry wood for nest sites, Coupled with this hardness

selection was the location of the nest opening on the under-
side of the leaning nest tree,. Conner (1974) reported
nests to occur on the underside of snags and attributed

this phenomena to the protection it provided against weather
and predators. My observations confirm that this nest lo-
cation acts as an effective means of protection from the
weather, but I found’no evidence to support the protection
from predators.

Several authors (McLaren 1962; Conner 1973) reported
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a high incidence of pileated woodpecker nests édjacent to
clearings or water. Seven of eight ponderosa pine nest
trees and one of five larch nest trees were within 15 m of
a clearing of at least 0.5 ha. This more likely represents
the distribution of ponderosa pine and larch snags than any
selection for clearings by the woodpecker. Them was a high
incidence of ponderosa pine snags around clearings on forest
edges, while large larch snags typically occurred in the
midst of dense forest stands (forest sites 305, 315). The
absence of an adjacent clearing, as was the case at fdur

of five larch nest trees, does not preclude use of a snag
for nesting.

Proximity to a water source was highly variable., All
nest trees were Within 0.5 km of water in May when incuba-
tion was in progress. However, by the same token, it was
difficult to find any point on Starkey that was not within
0.5 km of water in spring.

I suggest that previous experience or imprinting may
play a maﬁor role in nest site selection. A marked popu;
lation of birds followed over time cauld establish the fact
and effects of previous experience, imprinting, and nest

site fidelity on the population.
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Snags used as nest trees were the largest avaiiable
and werekcomparable in size to the largest 1iving ponderosa
pines on the study area. Nest trees were in forest sites
which contained the highest densities of snags and stems
found on Starkey. The attributes of size and density are

most commonly found in forests of mature, uncut timber.

Feeding Habitat

In the spring and summer pileated woodpeckers were
observed to feed primarily on carpenter ants in 1ogs. The
large number of feedings found in snags along transects
suggests during other times of the year, snags were used
more heavily. During winter months when snows cover the
majority of logs, the woodpeckers must depend heavily on
snags for feeding.

Feeding locations in snags and logs were related to
areas with high densities of snags and logs respectively.
Feeding locations in stumps, however, were not related to
areas with high dénsities of stumps. Areas with high den-
sities of stumps, usually previously logged areas, were
not‘preferred feeding locations, and the pileated actually

selected against cut stumps. I suspect the basis for
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selection against cut stumps lies in their lower insect
populations when compared to naturally created stumps.

Feeding locations were not specific in their location,
Feeding cccurred in all forest sites, in all sizes of ma-
terial (> 10 cm diameter), and in all tree species present
on the study area. Exploitable populations of carpenter
ants, woodboring beetle larvae, and other insects undoubt-

edly determined feeding location.

Density

Pileated woodpecker density on Starkey in 1973 and
1974, may have been less than in recent past;4 I found
sign (ie. old nest cavities, old feeding locations) pre-
sent in currently unoccupied habitat, and I observed no
conflicts between pileated woodpeckers during the two
field seasons. Whether this represents a reduction in
density or a reallocation of space could not be determined
here.

Evidence of past and present use was distributed uni;
formly on Starkey with the exception of the areas east of
the Headquarters and south of the highway (Fig. 8). The
area east of the Headquarters was predominantlykopén'flat

grasslands with scattered stands of young timber contain-
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ing very few snags; such habitat was unsuitable for pile-
ated woodpeckers.,

Pileateds were seldom seen south of the highway, and
there was very little evidence of'past use., The terrain
was steep with open rocky slopes; forest stands were usu-
ally limited to draw bottoms or ridgetops with a low den-
sity of snags., Although the species was present in the
area, intensity of use was low.

Area utilized by a pair was directly related to the
quality of that habitat. Tanner (1942) found 12 to 24
pileated pairs per 1000 ha of mature uncut timber but less
than 4 pairs per 1000 ha of second growth timber. Mature
timber in uncut stands can provide food for a much larger
woodpecker population than can second growth or cut-over
stands. On Starkey 2 to 4 pairs were found per 1000 ha of
area. In areas of the Pacific Northwest with denser stands
of larger timber and higher -densities of logs, snags, and
diseased trees I would expect higher bird densities brought

about by each pair requiring less area for foraging.
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FOREST MANAGEMENT IMPLICATIONS

The following discussion lists some possible alter-
natives.in the management of the forest that would bene-
fit pileated woodpeckers. These alternatives need not be
applied on all forest lands to ehsure presencékby the |
species. Rather the alternatives are recommendations of
how the forest could be managed to maintain specific hab-
itat components known to be used by pileated woodpeckers.
The applicability of each of these management alternatives
depends on the forest types and intensity of timber manage-
ment.

Management for large snags would provide many of the
habitat components required by pileated woodpeckers,
Existing snags must be left in addition td potential snags
(live large trees) to eventually replace the existing
snags; both need some vegetative cover around them (see
appendix for a numerical rating system of large snags as
to suitability for pileated wood;ecker nest use). vIn ad-
dition to serving as nest and roost sites, snags become
critical as foraging sites during the winter months when

logs and stumps are covered by snow. The retention of

decadent trees, snags, wood on the ground, and naturally
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created stumps provides foraging sites for pileated
woodpeckers,

Another management alternative is the preservation
of forested areas where timber is neither treated nor har-
vested. Thesé areas wouid be stands of low productivity,
buffer strips along streams, or sites too difficult to
log because of slope or soil conditions. In theory these
areas if of sufficient size and distribution, would pro-
vide habitat for those species of wildlife that can not
adapt’to a managed forest in addition to providing habitat
for pileated woodpeckers.

A staggéred rotation of timber stands could be used
if at least one rotatidtn period was long enough to allow
development of mature trees ( >58 cm dbh) and if thinning
processes did not eliminate snags. This alternative en-
sures different age stands and a varietyVOf habitat com=-
ponents occurring in a forest at any one time. There
would be continual replacement of habitat components
(snags, 1ogs, large trees) as each mature stand was har-

vested,
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APPENDIX

Introduction to Appendix

The data presented in the appendix are supplemental
to the subjeét matter which has already been‘presented in
the thesis. Presented here are a guide to snag evalua-
tion as potential pileated woodpecker nest trees, a com-
pilation of measurements obtained during the study, and
tests of significance for these data. In each instance

the tables are self explanatory.

Potential Pileated Woodpecker Nest Trees

The following guide (Table 1) applies to.these forest
types: ponderosa pine and Douglas-fir, mixed’white fir,
larch, and lodgepole pine. The habitat surrounding the
snag must’provide cover around (minimum of 150 stems per
acre) and canopy above (at least 40 feet tali) the snag.

An area with a snag density of at least six per acre is
preferrable.

The point system was developed by assigning neggpive
values to those characteristics of a snag that made it un-
suitable as a pileated woodpecker nest trée. Those charac-

teristics which were considered the minimum requirement



47
were given low positive values while the preferred or op-

timal characteristics were rated with high positive values,
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Table 1. A guide to snag evaluation as potential pile-
ated woodpecker nest trees, For potential
pPileated nest tree use a minimum value of 30
points is required,
Characteristic Points
DBH ‘less than 15 inches -10
© 15-20 inches 5
greater than 20 inches 10
HEIGHT less than 20 feet =10
20-30 feet 5
greater than 30 feet 10
SPECIFIC less than 0.23 -10
GRAVITY 0.23-0.33 6
greater than 0,33 8
SPECIES ponderosa pine 8
western larch 8
white fir 2
Douglas-fir 1
BARK
CONDITION none 3
1-50 % intact 4
50-100% intact 5
BRANCH none 4
CONDITION some 5
lots 3




Table 2. Data collected on tree characteristics of snags at transect points and
at sites of pileated woodpecker activity.

Points on Active old Feeding on Snags Snags Drum
Characteristic Transect Nest Nest Transect >38cm >28cm Tree
n= 282 13 36 67 17 39 21
Species
ponderosa pine 89 8 31 7 14 26 6
Douglas-fir 61 0 0 27 0 0 0
white fir 14 0 0 1 0 0 0
larch 43 5 5 12 3 13 15
lodgepole pine 74 0 0 20 0 0 0
dbh(inches)
'3- 6 119 0] 0 1 0 0 0
7-~10 23 0 0 26 0 0 0
11-14 38 0 0 8 0 22 2
15-18 15 0 1 13 8 8 7
19-22 9 0 3 8 5 5 4
23-26 4 3 13 4 3 3 4
27-30 2 5 10 4 0 0 3
> 30 2 5 9 3 1 1 1
Height ( feet) :
11~20 59 0 0 11 3 7 1
21-30 6l o) 0 5 0 4 1
31~-40 51 1 2 8 1 3 0
41~50 42 2 6 8 1 2 2
51-60 25 3 8 9 1 2 2

6%




Table 2, (Continued)

‘Points on  Active 0ld = Feeding on Snags Snags Drum

Characteristic Transect Nest Nest Transact >38cm > 28cm Tree
Height (ft) ‘ : ’ ’
61-70 10 2 6 6 1 2 3
71-80 16 2 5 13 2 5 3
>80 18 3 9 7 8 13 9
Bark .
50% intact 242 3 9 59 "9 21 5
50% intact 40 10 27 8 8 18 16
Limbs .
with 208 10 32 44 10 22 6
without 74 3 4 23 7 17 15
Top :
broken off 98 12 29 26 7 18 11
intact 184 1l 7 41 10 - 21 10

0s



Table 3. Data colleded on tree characteristics of logs and stumps attransect points
and at sites of pileated woodpecker activity.

Random Sample Log Feedings Random Sample Stump Feeding
Characteristic of Logs on Transects of Stumps - on Transects
n= 308 64 295 ‘ 21
Species
ponderosa pine 107 16 123 4
Douglas-fir 95 22 84 8
white fir 28 ° 19 3
larch 27 13 35 5
lodgepole pine 51 4 29 1
dbh(inches)
<3 34 0 9 0
3~ 6 117 6 54 0
7-10 89 23 40 2
11-14 33 18 63 7
15-18 15 8 46 4
19-~22 8 4 45 5
23-26 6 4 26 1
27-30 4 1 10 2
> 30 2 0 3 0
Height (feet)
1~10 98 6 295 21
11-20 73 11
21-30 64 17
31-40 42 7

_41-50 16 10

TS



Table 3. (Continued)

Characteristic

Randcm Sample

Log Feedings

Random Sample

Stump Feeding

‘ of logs on Transects of Stumps on Transects
Height (ft) '
51-60 12 5
61-70 1l 2
71-80 0 3
7?80 2 3
Bark
50% intact 109 13 149 15
50% intact 199 51 146 6
Limbs
With 105 11 13 2
Without 203 53 282 19
Top '
broken off 207 42 118 16
intact 20 20 - -
cut 11 2 177 5

ZS



Tabl« 4, Data collected on forest characteristics at paints on transects and at sites
of pileated woodpecker activity.
Points on Active nld Drum Feeding on Snags Snags -

Characteristic Transect Nest Nest __ Tree Transect > 38cm >28cm
n= 375 13 36 21 172 17 39
Forest Sites

204 43 0 5 L 5 2 5

214 146 -4 17 4 52 12 24

305 .87 5 9 10 34 2 4

315 929 4 5 6 59 1 6
Landform

slope 335 12 32 21 153 16 36

ridge 22 1 4 0 10 0

draw 18 0 0 0 9 1 3
Slope gradient

0~15% 178 5 24 13 26 6 16
16~-30% 86 4 9 5 42 2 8
31-45% €0 4 3 2 25 6 11

>45% 29 0 0 1 4 3 4

Slope aspect v ‘
north 134 4 6 8 76 5 10
east 102 4 5 9 34 4 10
south 53 2 14 0 29 3 7
west 6l 3 8 4 23 5 12
Log density (%)

0-10 215 8 21 7 68 13 30
11~-20 101 2 9 9 6l 3 7
21~29 17 0 1 3 8 0 1

> 30 44 3 5 2 33 1 1

<}



Table 4, (Continued)

14°]

Points on  Active old Drum Feeding on Snags Snags
Characteristic Transect Nest Nest Tree Transect > 38cm > 28cm
Log size (in) ‘

L7 172 6 15 9 66 10 18
7-14 140 3 7 11 68 4 14
>14 61 4 14 1 37 3 7

Snay index

<2 166 ¢] 9 1 51 10 21
3= 6 113 6 10 12 55 6 13

7-12 60 6 16 7 46 1 4
13-20 28 1 1 1 12 0 1

>20 8 0 0 0 8 0 0

Stump density
<5 177 8 18 8 84 6 14

5-15 162 4 13 11 78 9 19
16-25 27 1 4 2 6 1 6

325 11 0 1 0 2 1

Ground cover (%)

0-25 160 1 7 7 90 7 21
26-50 135 6 16 10 50 7 13
51-75 66 5 6 3 25 2 4
76-100 ; 15 . 1 7 1 7 1 1

Ground cover
height (in)

<3 : 46 1 7 5 31 S 1 2
4-6 198 3 15 10 67 12 26
7=12 116 8 14 5 66 3 10
312 | 14 1 0 1 6 1 1



Table 4, (Continued)
Points on Active 0old Drum Feeding on Snags Snags

Characteristic Transect Nest Nest Tree Transect >38 cm >28cm
Ground species :

grass 287 9 29 15 114 16 35

forb 74 3 7 4 43 1 4

shrub 14 1 0 14 0 0
Canopy height(£ft)

<25 8 0 0 0 1 0 5
25-45 28 0 3 2 13 1
46-65 74 2 10 6 41 3 8
66-85 149 6 15 4 62 6 14

>85 115 5 8 9 53 7 15

Canopy closure (%)

0-25 56 2 5 0 14 3 8
25-50 69 2 9 2 31 5 10
50-75 107 2 9 4 37 3 6

; 75-100 145 7 13 15 20 6 15
Stem density per
acre
0-100 51 0 15 3 23 1 3
101=200 187 5 16 10 . 92 9 22
201-300 110 7 5 7 45 5 11
301-400 22 1 6] 0 10 1
> 400 6 0 0 0 2 1 3

SS



Table 5. Chi square amalysis of tree characteristics of pileated woodpecker active
nests, old nests, drum trees, and feeding locations.

Active old Drum Feeding Location in:
Characteristic df=l Nests Nests Tree Snags _ Logs __Stumps

Species
pond.pine,larch > 38cm dth 9,13%* 21.,6%% 14 5%%
other species > 38cm
dbh
pond.pine’, larch > 38cm 54,7%%* 99,4** 38,1**
. pond.pine, larch < 38cm S
Height
pond.pine,larch>38cm,» 9m 2.55 6.7H** 5.62%
pond.pine,larch>38cm, <9m
Bark
pond.pine,larch>38cm,>50% 2.74 5.,02%*
pond,.pine,larch>38cm,<50%
wood with versus without ‘ ‘ 1,77 He73%* 1,17
Limbs .
pond.pine,larch>»38cm with 1.08 - 4,25%*
pond.pine,larch<38cm without :
wood with versus without ; 0.23 5.16* 3,50
Top condition ' :
pond.pine,larch>38cm,intact 8. 31** 0.21
pond.pine, larch>38cm,broken '
wood with versus without 0.39 0.11 10,5*%*
versus cut ’
Species
pond.pine > 38cm 1.62 .13 7 .96%*
larch > 38cm ~

9§
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Table 6. Chi square andlysis of forest characteristics of
pileated woodpecker nests, drum trees, and feed-

locations.

Active
Characteristic x%jdf) Nests

Drum
Trees

Forest sites 8.,72*%(3)
204
214
305
315
Landform
slope
other
Slope gradient
0-15
16-30
31-45
> 45
Slope aspect
north
east
south
west
Log density (%)
0-10
11-20
21-29
> 30
Log size (in)
{6
7-14
214
Snag index
0~ 2
3- 6
7-12
>12
Stump density
<5
5-15
16-25
> 25

0.04(1)

3.69(3)
0.28(3)
1.90(2)

!0.77(2)

2.04(2)

14,3%%(3)

15,5**(3)

1.70(1)

3.99(3)

6.46(3)

11,5%*(3)

2.70(2)

15,0**(3)

0.41(2)

Feeding

Locations

14,0**(3)

0.05(2)

7.44(3)

6.01(3)

14.,8**(3)

3.48(2)

16.1%*(4)

4,44(3)




Table 6. (Continued)
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Characteristic Xz(df)

Active
Nests

Drum
Trees

Feeding

Locations

Ground Cover (GC) %

0-25
26~50
51-75
76-100
GC height (in)
<3 '
4-6
7-12
>12
GC species
grass
forbs
shrubs
Canopy height (ft)
£45
46-65
66-85
> 85
Canopy closure (%)
0-25
25-50
50-75
75-100

Stem density per acre

0-100
101-200
201-300
301-400

> 400

5.43(3)

7.26(3)

3.51(2)

1.01(3)

1.25(3)

2.97(4)

2,35(3)

5.12(3)

5.05(2)

5.12(3)

9.16%(3)

9.93*(3)

4.75(3)

9.44%3)

7.71%(2)

3.08(4)

11.6(3)

4.97(4)






