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ABSTRACT

An ecological assesment, of the use of @ro utility poles for

nesting¡ by píleated woodpeckers ín southeastern Hanitoba was undertaken

to identify habitat eha¡acteristics aeting¡ as diserininati¡g factors in

nest-site selection. Data on forest inventories, gþound sa¡np1ing, pole

hardness, and pole preservative-ty¡re were analyzed usi¡g stepwise

discrininant analysís to isolat,e inportant characteristies in pileated

wodpecker nest-site seleetion. PoIe hardness and preservative type are

not factors in nest-site selection i¡ utility poles. Food supply, aÉfe

of surroundingl forest stands, and distance to forest cover were

associated with nest,-site seleetion in utility poles.

Findingls fronr this study and previous researrch were usd to

develop new and innovative EanaEement recornnendations based on

ecological parameters to eontrol pileated woodpecker use of utility
poles.
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CHAPTER 1

II{TRODUCTIOI{

1. 1 IHTRODUCTIOÌ{

Hoodpeekers use hydro utility poles throughout North
America for nesting and feeding (Jorgennsen et al. 1gs?;

Turcek 196û; Dennis 1963; and Runsey 1968, 1gz0b, 1gz3).

Hanitoba Hydro has a 10 000-km network of wood pole

transnission lines. Hundreds of hydro utility pores in
Hanitoba exhibit woodpecker nesting and feeding activity
(Hanitoba Hydro, unpubl. data). Hoodpecker nesting and

feeding in utility pores has probably occurred throughout,

Manítoba since the first installation of transnission lines
in Lg27 (I{. Hunro, Hanitoba Hydro, pers- con'un. lggtJ).

[{oodpecker species present in Hanitoba incrude the
fo 1 Iowing:

Pileat,ed woodpecker (Drvocopus pileat,us)1.

2.

â

4.

5.

b.

7.

o(J.

Red-headed woodpeeker (Meranerpes erythrocephalus

Northern flicker (CoIaptes auratus)

Yel1ow-bellied sapsucker (Sphvrapicus varius)
Hairy woodpecker (Picoides villosus)
Downy woodpecker (Picoides pubeseens)

Three-toed woodpecker (Picoides tridactvlus)
Black-baeked woodpecker (picoides areticus)



Prelininary surveys by Hanitoba Hydro and various

published reports indicate that the pileated woodpecker is
the prímary species using utilíty poles for nestin6l and

feedinEl sites (Jorgennsen et a1. 1957; Dennis 1g6S; and

Runsey 1968, 1970b, 1973). Surveys, by the author, in
ManÍtoba have identified nuaerous holes in hydro utility
poles as pileated woodpecker nest, cavities, based on the

distinetive characteristics of the entranee hore which is
triangular-shaped and approxinately B-11 cn in diameter as

reported by Bent (1939).

Pileated woodpeckers excavate their nest cavities in

utility poles at various heights above the ground. poles

cont,aining nest cavities are subjeet, to breakag¡e fron
laterar loads inposed by windst,orns; coapressive strength is
also affected and nay be eritieal in areas r¡here lines
frequently iee over, but it is probabre that ¡rost failures
oecur in bending (Runsey and Woodson 1973). Nest eavit,ies

in utility poles eapture precipitation and harbor decay

orEfanisms. This leads to accelerated wood rot and results
in structurar probrens and premature pore replacenrent. The

failure of a utility pole structure would result in the 1oss

of thousands of dorrar and the risks of interrupting power

to hospitals and other facilities are Eîreat.

Pileated woodpeekers al_so forage in utility poles

(Jorgennsen et a1. 1957). They wíden "checks" (craeks in
the utility pole resulting fron wood shrinkage durin€



drying) to gain access to various invertebrate species
(JorEiennsen et a1. 1957, Rumsey lgSS). pileated woodpecker

use of utility poles for feeding does not result in serious
structural problens (Runsey 1g6s). use of hydro ut,irity
poles for nestingl by pileated woodpeckers is of most concern

to hydro ut'ility eompanies beeause of the associat,ed

structural problems (Runsey 1968, 1gZ0a).

Habitat requirenents of the pileated woodpeeker was the

focus of this study. Habitat require¡:ent,s of the pileated

woodpecker are not known for Hanitoba and reasons for
woodpecker use of utirity poles for nesting, are unelear.
Thusr ãrrr understanding of the eeologícar eharaeteristics
inportant for pileated woodpecker nest site seleetion in
utility poles is required. Docuurentation of habitat
requirenent,s çri11 Iead to ecologicalLy based nanaEenent

deeisions to aid in alleviat,ing future use of utility poles

by pileated woodpeckers.

L-2 ISSUE STATEHEHT

Hanitoba Hydro is dedicated to providing for t,he

eontinuanee of a supply of power adequate for the needs of
the province, and to promote eeonony and efficieney in the
generaLion, distribution, supply, and use of power (Manitoba

Hvdro Act 1981). Píleated woodpeekers danage hydro utility
poIes by excavating nest cavities çrhich leads to premature



pole replacenent,. Repair of utility poles with nest

cavities and prevention of future woodpecker use ís required

to defer the costs of pole replacement and reduee the risk
of interrupted por^rer distribution.

Hanitoba Hydro has an environnental credo which ensures

that they play a leadership role in the protection and

enhancement of the environnent (Hanitoba Hydro 199la).

Although the pileated woodpecker nay be viewed as a "pest"

species by Hanitoba Hydro, their corporate decision-¡raking

now necessitates the use of sound environnental nanagenent

praetices. Therefore, repair and damage-prevention

techniques nust be inplenented in an environ¡rentally benign

manner based on the ecological requirenents of the pil-eated

woodpecker .

1.3 PURPOSE AHD OBJECTIVES OF STUDY

The primary purpose of this study was to conduct an

ecological assessment, of the use of hydro utility poles for
nest,ing by pileated woodpeckers in southeastern Hanitoba.

4



The objectives of this study were to:

1 - review past studies describínÉ pileated
woodpeeker habitat requirenents;

2- identify ecological characteristics actingl as
discrininating factors in the seleetion of nesting
sites by pileated woodpeckers in utility poles in
southeastern Hanitoba; and

3. recomnend a long-tern nanaglenent plan to control
the use of hydro utility poles by pileated
woodpeckers that would be based on ecological
parameters.

T.4 LIHITATIOT{S OF THIS STUDY

This is the first extensive ecological assessment, of

the use of hydro utility poles for nesting by pileat,ed

woodpeckers and the first eeo}ogical st,udy of the pileated

woodpecker in canada. rt was assumed the behaviorar aspects

of pileated woodpeckers in this study are sir¡ilar to the

species in other Beographical locations.



C}IAPTER 2

LITER.ATURE REVIEW

Z.L IIFE HISTORY OF THE PILEATED HOODPECKTR

The pileated woodpecker is the rargest woodpecker

species in North Aureriea neasuring approximately 42.s em in
lengt,h from tip of bil] to tip of the tail (peterson 1g4T).
Prior to extensive ti¡rber harvesting and settrement, the
pileated woodpecker was eomnon and generally distributed
throughout North Anerica (Roberts 1gB2). Habitat ross and a

killinEI nania direeted at large birds reduced the population
(Roberts 1932). fn the early 19û0s an unfortunate confusion
af the pileated waodpecker connon nane, "log-coek", with the
gane bird nane, "woodeock", resurted in hunting efforts
direet,ed at the woodpecker (Roberts lgSZ). Decreasing
nunbers of woodpeckers warranted proteetion provided by the
Federal Higratory Bird convention Treaty Act established in
1917. Rumsey (1970b) reported some ornit,hologists consider
the p i ì-eated woodpecker popu lat ion to be íncreas inEi.

Pileated woodpeckers exeavat,e nest cavities in either
coniferous or deeiduous dead, or less often, rive trees.
Excavation of nest cavities occurs in rate Harch and earl_y

April and takes 3-6 weeks t,o complete (8u11 lgg8). Hare
pileated woodpeckers excavated nore than fenales during nest



construetion (Hoyt 1957, KiIham lg7g, Bull lgg8). C1utch

size of the pileated woodpecker is B-4 white, ovate eggs

averaging 33.2 by 25.2 ¡n¡n in size (Bent 1g3g). The nale and

fe¡raIe incubate the eggs arternately during the day, and the
nale incubates at night (BulI lggg). Incubation of the eggs

lasts approximately 1B days (Hoyt, lgSZ). Both parents
equally share feeding the younEf untir nestrings fledge and

leave the nest after 24-28 days (Kilha¡r 1g?g, Bu11 lggg).
Pileated woodpeekers nay renest if the first nesting effort
feils (Truslow 196B). pileated woodpeckers often breed as

l-year-ord birds (Bulr lgBB) an'd nay survive z-g years in
the wild (Hoyt, 1952, Bu1ì. lgBS).

Pireated woodpeckers roost at night in excavat,ed

eavities in trees or holIow trees (BuII 1gg0). pileated

woodpeekers occasionally roost in ord nest cavities in dead

trees but nore often roost in hollow t,rees (Bull 1gg0).

Hollow trees often provide a large cavity, s.0-g.0 m deep,

which does not require exeavat,ion (Butl 1gg0). Hoyt (1gsz)
stated that pireated woodpeekers did not use ord nest
eavities during a 10-year study, however, HccrelÌand (1gzg)
reported that ¡rost roost cavities were probably ord nesting
eavities

7



2,2 USE OF HYDRO UTILITY POTES FOR

NESTITìIG BY PITBATED W0ODPECKIRS

Pileated woodpeckers use hydro utility poles for

nesting over considerable portions of the Unit.ed States

(Runsey 1970b). Pileated woodpeckers are distributed

throughout North A¡nerica as illustrated by Godfrey (1986) in

Figure 1. Pileated woodpeckers use considerabre nunbers of

hydro utility poJ.es for nesting sites in Hanitoba.

Approxinrat,eJ.y Lt% of wooden ut,ility poles in certain local_es

of the Province contain pileated woodpeckers nest cavities

(Hanitoba Hydro 1991b).

During treatment nany utility poles develop internal

burst ehecks characterized by a ring shake (separation

between g¡rowth rings ) usually 2 .5-5 c¡r below the surf aee

which extends approxiurately 15 cn eoncentrieally (Runsey

1970b). Runsey (1970b) observed t,hat internal voids in

utility poles, deteeted by tapping the poJ-e, are att,ractive

to píleated woodpeckers in search of a suitable nest site.

ïn search of a suitable nest site, pileaLed woodpeckers

create several exploratory excavations (Hoyt 1g5z; Runsey

1968, 1970b; and Bull- 1988). Exproratory holes in utility
poles go inward several centineters but not downward (Runsey

1968 ) .

Pil-eated woodpeckers excavate nest eavities at heights

of 4.5-ZL.O a, usually in dead trees (Godfrey 198S). The
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entrance hole is approxiunately 8-11 cn in dianeter and

triangular in shape (Bent 1939). Nest cavities excavated in

utility poles are 30-6û cn deep (Runsey 1970b) and a thin
shell of wood approximately 2.5 cn thiek remains around the

cavity (Runsey 1968). Bent (1939) found sinilar depths of

nest, eavities in trees ranElingl fron 25-60 cIn.

Nest eavities and exploratory holes aIlow the entrance

of preeipitation and decay orElanis¡rs accentuating risk of

future struetural problens in utility poles (Rumsey 1968,

1970b ) .

2.3 WOODPECKER DAHAGE IN HAT{ITOBA

The functional l-ife of utility poles is reduced by

severe structural problens resulting fron woodpecker

nesting act,ivities and danaged poì.es nust eventually be

replaced. Pole replaeenent costs for Hanitoba Hydro in 1gg2

are approximately $9 00û each; poles are valued at

approxinately $2 50û each while labour, transportation and

assocÍat,ed costs of pole repLacenent are approxinately

$6 5û0 per pole. Eight to 10 Hanitoba Hydro ut,itity poì_es

nust be replaeed annually because of structural problems

resulting f ron woodpecker actívity. Severe costs r,rould be

incurred by Hanitoba Hydro if a utility strueture fe11 and

interrupted power servíce. rnterrupted service on an export

line selIÍng power would result in the loss of thousands of

10



doLrars and risks of eutting power to hospitars and other

faci1ities are aLso great. The fairure of one danaged

utirity strueture nay cause a chain reaetion resurting in
several po les be ing pu 11ed down . The need to prot,eet,

utility poles from woodpecker use is apparent, however,

Hanitoba Hydro has been unsuccessful in 1ínited attenpts to
prevent woodpecker danage (Þ1. Hunro, Hanitoba Hydro, pers.

conn., 1992).

2.4 WOODPECKER DAHAGE PREVEHTIOH TECHHTSUBS

Pileated woodpecker nesting in utility poles is viewed

as a costry problem by utility eonpanies and research of
management techniques to prevent woodpecker danage to
utility poles is extensive. several years of research were

conducted at Pennsylvania StaLe university and the results
of the st,udy lrere published by Jorgennsen et al. (lgsr).
Turcek (1960) published a report on woodpecker danaÉfe to
poüÌer and conmunication 1ines. The najority of research has

been conducted in Pineville, Louisiana, by Runsey at the

southern Forest, Experinent station. These incrude: Runsey

(1968, 1970ab); Runsey and Biesterfeldt (1920); Runsey

(1973); and Runsey and Woodson (1973).

Hanagement techniques to contror. woodpecker danage to
utility pores have been deveroped and test,ed by utiLit,y
conpanies with varying degrees of suecess (cunninghanr lggo).

11



These techniques inerude; 1) pole wrappings, 2) searing
devices,3) lure po1es,4) various pole treatnents,
5) chemical repellents, and O) metal barriers.

2.4.1 POLE WR.å,PPTNGS

*loodpeckers require a f irn foothotd when excavat,ing
nest cavities (Runrsey 1968, lgZB) and pole wrappings do not
all-ow woodpeckers to cling to the snooth surf ace. I,trrappings

cover existing nestinB cavities and the birds soon 1eave the
po l-e ( Runsey 1968 ) .

A smooth, hard, plastic wrap prevented woodpecker

danage to utility pores in central Louisiana over a t,wo-year

period as described by Rumsey (19?g). The wrap, known as

the vaughn Bar-Bird Pore shield is nrade of Eastnan's Tenite,
cones in 4.8-n lengths and is 26 cm or ss cn in widt,h. The

polyethyrene ¡rateriar is designed to be wrapped spirall_y
fron the top of a pore to 3 ¡n above the ground (Runsey

1973). Narrower strips are used on the snarrer part of a

pole, because the diameter of the pole nust exeeed the width
of the strips to allow spiral winding. The wrap is tacked
at each spiral and if attached properly the uraterial will
not allow woodpeckers to gain a firn foothold, but flanged
overlaps pernrit aeration and moisture to escape (Rumsey

1s73 ) .

stinging insects may eonstruct nests in t,he franged

12



overlaps presenting a hazard to linenen. Abilit,y of pole

wraps to endure ult,raviolet rays and other clinatie aspeets

is arso a eoncern. Resistance to elenents sueh as moisture
and ultravioret rays of the vaughn Bar-Bird blaek pole

shield is esti¡rated to be about zo years (Runsey lgz3).

2.4.2 SCARING DEVICES

success has been achieved in previous attenpt,s to deter
"pests", such as Efeese and r"¡hite-tailed deer, t,hrough the

use of predator decoys and bangers. scaring devices were

tested on woodpeekers in the southern United States.

rnitation snakes and stuffed owls, predators of pileated
woodpeckers and their eggs, proved unsuccessful_ in
preventinEi use of hydro utility poles (Dennis 1g6s). Dennis

(1963) stated that the pileated woodpecker and other

woodpecker species were apparent,ly not frightened by

predator decoys and bangers. Rumsey (1968) stated that
searing deviees failed because the birds quickly beeane

aceustoned to then.

2.4.3 LURE POLES

Hardness of wood is suspected of influeneinEl the use of

hydro pores for nesting by woodpeckers (Rumsey 1g6s). soft
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lrood is preferred by woodpeckers for excavating nest
cavities (Runsey 1gZ0) and initial tests were eonducted to
deter woodpeeker attaek with ext,renely hard utility poIes.
Extrenely hard tropiear wood, tried in Louisiana, did not,

deter woodpecker use for nesting (Dennis 1963). and other
tests atte¡rpling to direct woodpecker attack to soft lure or
decoy poles al-so proved ineffeetive (Runsey 196g).

utí1ity companies experimentalry left danaged por.es

standing when repracement was necessary (Runrsey 1g6s). rt
was antieipated that previously da¡naged poles reft st,anding
would lure woodpeekers away fro¡r the utirity poles inS
service (Runsey 1g6S). Effectiveness of this practiee has
not, been deternined and damaged pores reft standing are a

safety hazard (Rumsey 1g6g).

other test,s eonsisted of attaching z.L-n sections of
creosoted eastern cottonwood to zB utirity poles at
appropriat,e heights as described by Runsey (1gz0b).
seetions of soft wood were attached to utirity poles to
provide woodpeckers with favorable substrates for nest-
cavity excavat ion . Af t,er 1s months, po res wit,h r.ures
at,tached had signif icant,ry ress danage than controls.
rnstead of attracting woodpeekers the decoys seened to
funetion as scareerows; only three deeoys were excavated.
FoJ-lowing tests were perforned using lures of white pine
that had been artifieially hollowed out. white pine has

better workinÉ properties for woodpeckers naking it a nore
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suitable l-ure or decoy. Af ter 6 to g ¡ronths, 1E of the zg

lures had largie hores extending into the int,ernal cavity,
but daaage to the pores with decoys Vras as extensive &s

those without decoys (Rumsey 1gZ0b).

2.4.4 VARIOUS POLE TREATHET{TS

Hany test,s have been perforned involving the

application of a variety of substances to hydro utirity
pores to repel woodpeckers. Trials were conducted to test
if color reperrency existed for woodpeckers as it does with
eertain seed-eating birds (Jorgennsen et al, 1gS7). Utility
poles covered vrith white, red, green, y€rlow, and aruninun
paint did not repel woodpeckers (Jorgennsen et al. lgsz).

coatings that beco¡re smooth and hard upon curing,
naking it difficurt for woodpeekers to achieve a firn
foothold, have arso been tested. Brush-on apprications of
epoxies !,rere test,ed as described by Runsey ( 1gz0b). Epoxies

exhibited the required snoothness but readiry degraded with
exposure to direct sunlight. creosote, a cornrnon utility
pore preservative, does not al-low a good bond wit,h coatinEfs
and often bristers through. Adhesion and curing were

satisfactory only on utility potes treated by nethods that
left the surface free of oir (Runsey 1g6s). A coating of

Ef rave 1 enbedded in epoxy has proteeted f ence post,s ( arso

susceptible t,o woodpeeker danag¡e) in Texas for z or B years,
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but difficulties exist in applying the coating.

2.4 -5 CHEHICAL REPELLENTS

Taste in birds is simil-ar t,o the four primary tastes in
hunans, but to what degree is uncertain (port¡ran 1961).
}Ierty (1969) reported the sense of taste in birds is poorry

developed and some ornithologists feer that birds have no

sense of snell (Runsey 1970b). prelininary tests
illustrated chemicars affectinsi taste and snel_r were

unsuccessfu I in repellÍng woodpeckers ( Ruursey 1gzOb ) .

Þtoodpeckers appear to be abre to excavate without the wood

cont,act incl the sensory orElans ( Rumsey 1970b ) . chenieals
t,hat irritate the nerve endings in the feet, are nost Iikely
to be effective (Rumsey 196S).

As reported by Jorgennsen et ar. ( 1gs? ) aany tests were

perforned on the repetlency of chenicals to a pileat,ed

woodpecker held in an aviary. seventy-five chenical
compounds and con:nercial repellent materials were tested by

Jorgennsen et al. (1957). Only eight substances, listed in
Table 1, repelled foraging aet,ivity of a pileated woodpecker

under aviary eonditions (JorEiennsen et al. (1gSZ)

Dennis (1963) reported on a eoal-tar derivative, eal1ed
Kopper's þloodpecker RepeLlent, that apparentry violated the
sense of taste in woodpeckers. Earry tests of Kopper's
woodpecker Repellent were promising but the product has not
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Table 1- Chenieal repellents of the pileated woodpecker
successfuf in tne a

CHEHICAT DOHOR

Chronium Copper Arsenic Allied Chemieal & Dye Corp.
( Greensalt )

Copper f or¡nate National Cylinder Gas Co.
( Autoc laved )

Rosin Anine D Hercules Powder Company
Pentach Ìo r ophenate

1,3 Dibutylthiourea Sharples Chenical, Penn SaIt
Hfe. Co.

3-Nitro-4-A¡rinoanisole Du Pont Chenical Conpany
4-N i t r o-2-Am inoto lu lene
2-Naphthlnercapto Aeidic Acid

HSG - 1.1 N,N,N'-Diodecyl-
dithiooxamide Mallinekrodt Chemical Works

17



been widely accepted by utility eonpanies (Rumsey 1gz0b).

sr-138 is a conpound capabre of repell-ing woodpeekers but

has not, been licensed by the Environnental protection Ageney

for use on utility pores in the united states (F. stubbs.
The l{PR Co . , pers. comn. , 1gg1 ) .

The most reeent woodpecker repelrent was diseovered by

coineidencer âs described by cuniringhan ( 1gg0). J.H. Baxter
& co. in Oak Park, rllinois started to survey eustoners

using the wood-pole preservatives, annoniacal copper

arsenate (ACA) and the new derivative annoniacal eopper zínc
arsenate (AczA), both rnore comnronly known as chenonite.
utility conrpanies using chenonite-treated poles report,ed

míninal woodpecker use of the pores. Morgan (1ggg) also
reported that woodpeckers were extrenely reructant to
excavat,e nests in Chenonite-treated poles. Experts
specurate that, woodpeckers avoid chemonite treated poles

because of the an¡noniacal odor (CunninElhan 1ggû) and further
research is pJ-anned to exprain ress woodpecker use of
Chenonite treated utility poles.

Testing of potentiar che¡:iear reperlents is a time
consuning and expensive process, and eommercial use of the

chenical-s nust be pernitted by the Environnental prot,ection

Agency.
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2.4.6 HETAT BARRIERS

The most widespread and effeetive technique for
preventingi woodpecker attack is 5 x 5 c¡n hardware clot,h

wrapped around most of the pole (Runsey 1968; R. t. Runsey,

Dept. Agrie. HeNeese St,ate Univ., pers. conm. 1991). }Iire
wrapp ings usuaL J.y give re lat ive Iy pernanent protect ion ,

however, pileated woodpeekers occasionally tear t,hrough the

hardr¡are cloth and excavate nest cavities (Runsey 1968).

Existing holes should be filled to det,er woodpeckers frour

tearing the wire mesh to Bain aceess to cavities (R. Rumsey,

DepL. Agric. McNeese State Univ., pers. conn. 1991).

Hanítoba Hydro uses a nest cavity fillingi substanee, ca1led

"Vultafoam", which provides structural support to damaged

utility poles (Hunro and I¡long 1991, Manitoba Hydro, unpubl.

rep. ) and will deter woodpeekers fro¡r tearing through the

wíre nesh (R. Runsey, Dept. AÉric. HcNeese State Univ.,
pers. conn. 1991). Lineuren woul-d rather climb poles covered

with wire mesh than poles wrapped in plastic ( R. Rumsey,

Dept. Agric. HcNeese State Univ., pers. eomm. 1991).

Costs increase greatly if the wire mesh is installed on

pol-es already in use. Cost of installing wire nesh and

fillinSf holes in utility poles already in use are

approxiurately $ 500.00 (Hanitoba Hydro 1992). Costs are

reduced by installation of the mesh before the pole is put

in service. }lire vrrappings have sone disadvantages in
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addition to cost,; a najor problem is the conduetivity of the

wire nesh causing arcing and disruption of serviee (Runsey

1968). Conductivity problems nay be alleviated by

grounding the wire nesh (tü. Hunro, Hanitoba Hydro, pers.

conm., 1992).

2.4.7 DAHAGE PREVEHTIOH II{ HANITOBA

Efforts by Hanitoba Hydro to imprement nanage¡rent

techniques to control woodpeeker danaÉie have been mininal.
Prelininary tests using a plastic pole wrapping proved

unsuccessful. Pileated woodpeckers excavated nest cavities
in sections of the pore not wrapped. Hanitoba Hydro is nolr

directing efforts toward understanding the ecology of the

pileated woodpecker and its use of hydro utility pores for
nesting.

2.5 HYPOTHESES FOR IIOODPECKER USE OF UTITITY POLES

Hany hypotheses have been developed over the years that
address why woodpeekers use ut,ility poles for nesting sites,
as described by Runsey (1968): 1) vibration of wires and

transforners nay create an acoustical attraction; Z)

preservat,ives in utility poles nay kirL ¡rites and other

ectoparasites that reduce viËior of nestling woodpeckers;

3) a shortage of suitabl-e nest sites in adjacent t,rees Eay
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exist; and 4) woodpeckers may be attraeted to poles because

of their strategic loeation for defending territories.
Rumsey (1968), and Rumsey and Biesterfeldt (1970)

stated that utility poles' strategie loeation for defending

territories is the r¡ost likeIy explanation. A territory is
"any defended area" as defined by Noble (1939). Pileated
woodpeckers are territorial (Bent 1939, Kilham 1959, Runsey

1968, Kilhan 1973), and they defend a larÉle type A (Nice

1941) territory. Type A territories are defended against

ne¡rbers of its own speeies and ot,her birds f or nating,

nesting and feeding grounds for young (Nice 1941). Pileated

woodpeckers advertise t,heir presence by eali.ing and drunning¡

and defend their territory by ehasing away intruders (Kilhar:

1959, Kilhaur 1979).

Runnsey (1968) stated that disturbances within a

territory, such as the installation of a utility l-ine, cause

new conflicts between resident birds. Utility poles

function as good points for spotting intruders and

advertising the presence of resident birds (Runsey 1968).

Runsey (1968) further speculated that utility poles used for
guardíng a territory are test probed for nest sites, and if
suit,able spots are located, nest eavities ç¡i1l- be exeavated.

Jorgennsen et a1. (1957) stated that suitable pileated

woodpecker foraging habitat surrounding the transmission

line will bring the bird to the area in search of food.

Probing for food will occur in the i¡rmediate vicinity of the
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trans¡rission line and the resonance of utility poles is
thought to rese¡nble a dead tree thus leadinEf the woodpeekers

to explore for food and nesting sites (Townsend 1925).

An inportant function of nests is to aid in preventing

predation of the eggs and younEi (Faaborg 1988). Strength of

the nest tree, especially around the nest entrance, nay be

of great importance in preventing predat,ors (such as Black

bears (ursus a¡lericanus) and raccoons (Procvon rotor)) fron
chewing their way into a nest cavity (Kilha¡n 1968, 1gz1).

Black bear predation on woodpecker nests has also been noted

bv Deweese and Pillmore (1972). strength of nest trees is
also inrportant to reduce the probabiLity of the tree
breaking at, the nest site and pileated woodpeckers are

stronEl excavators capabre of construeting cavities in sound

conifer wood (8u11 1987). Utility poles provide sLurdy nest

sites that nxay reduce predation of eggs and younEi and the

probability the pole wilL break at the nest site.
PÍleated woodpeeker nest-site seleetion in utility

poLes is likely because of a conbination of the above

proposed hypotheses.

2-6 PILEATED T{OODPECKER HABITAT REQUIRTHENTS

2. 6- 1 HESTII{G RESUIREHENTS

Early reports on nest,ing habitat requirenents of the

t-)
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pileated woodpeeker were published by Townsend (1925),

Roberts (1932), and Bent (1939). Hany studies followed

because of concern for the survival of this species; so¡ne of

these stud ies inelude : Hoyt ( 1957 ) , Conner et a1. ( 1975 ) ,

Bull and Heslow ( 1977), HcCIeIland ( 1979), Conner ( 1980),

Hannan (1984), Bu11 et al. (1986), BuIl (1987), HelIen

(1987), Renken and !liggers (1991), and llellen et al. (1gg2).

Although pileated woodpeekers use i¡rmature forest
habitat (HeIIen 1987, HelIen et al. 1gg2), they nore

frequently use oIder, nature, dense-canopied forest areas

(Conner et al. 1975, HcClelland 1979, Conner 1980, Hannan

1984, Bu11 et a1. 1986, BuIl 1987, He1len 1987, Renken and

i{iggers 1991, HeIlen et a1. 19gZ). HeIIen et al. (1992)

stated that forest habit,at, classes older than 40 years and

deciduous riparÍan areas in western 0regon provide habitat
for foraginÉl and other diurnal aetivities of pileated

woodpeckers, but not for nestinEi or roostinEf. To

acco¡rnodate a pileated woodpecker nest cavity 22.5 cn wide

and 55 en deep at a ¡rinimum height of 7.O n, a tree at least
37-50 cn in dbh is required (Bull and Heslow L977).

Dougras-fir (PseudotsuÉa urenziesii) stands in western 0regon

younEier than 70 years did not provide snags and trees large
enough to accommodate piJ-eated woodpecker cavities because

dbh of trees averaged less than 50 cn accordinÊl to yield

Bul1 et al. (1986) deùerminedtables (He11en et al. 1992)
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that pileated woodpeckers seleeted the largest trees
available for nesting sites.

sum¡ner home ranEîes established usinEl radio-taÉÉed birds
averaÊied 478 ha with a ranÉfe of 267-1056 ha in southeentral
Oregon (He11en et, al. 1992). BulI and Heslow (Lg7T)

estinated breeding terrÍtories of 1go-240 ha in northeastern
0regon. Hcclelland (1979) staùed that pireated woodpeeker

pairs fed throughout areas ranging fro¡r approximatery zoo-

400 ha in the Northern Rocky Hountains. l{inter hone ranges

of 70 ha in Georgia were estinated by Kilhan (1926), and

spring and sunmer t,erritories of ss-160 ha in Hissouri were

established using radio-teIe¡netry t,echniques (Renken and

I{iggers 1991). Renken and I{iggers ( 1gg1) stat,ed that
pileated woodpeeker territory size decreased as log and

stump volune (food supply) within their territories
increased -

Bull and Hesl-ow (7977) stated that feeding habitat is
not as eritical- as nesting habitat f or piì_eated woodpeckers.

The potential of an area as suitable nesting habitat for
pireated woodpeckers is highry dependent on t,he presenee of
nesting t,rees (snags) (Conner and Adkisson 1gZ6).

Researehers have estiniated the density of snaEfs required to
support popuLat,íons of pileat,ed woodpeckers. Bulr and

Heslow (1977) stat,ed that optinun pileated woodpecker forest
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habitat in Oregon should contain dead standing trees (snags)

greater t,han 51 cn dbh at a density of 0.35 snags/ha. Their

esti¡nate assumes: 1) a density of two pairs of pileated

woodpeckers per 2.59 knz; 2) a need f or 3 snagfs per year

per pair (1 for nesting and 2 for roosting); and 3) a need

for a reserve of 15 snaÉs for each snaÉi used because not aI1

snaEis are acceptable (Bull and Meslow 1977). Evans and

conner ( 1979 ) st,ated that, opt,inunn pileated r.roodpecker f orest

habit,at ín the northeastern United States eontains sns.Eis

45-65 cm dbh and 72-ZI n t,all at densities of 0.8 snags/ha.

Evans and conner (1979) based their estinat,e of 0.6 snags,/ha

on; 1) a terrítory síze of 7L ha; 2) a need for 4

snags/year/paír ( 1 for nesting, 2 for roosting, and 1 for
fledged younÉl); and 3) a need for a reserve of 10 snaÊls for

each snaEl used to account for unusabre snags, rÊpraeenents,

feeding habitat needs, and a snaEl supply for seeondary

users.

2.Ê.2 FOOD REQUIRXHENTS

The pileated woodpecker feeds upon insects that infest

stand ing¡ and f ar len t iurber ( woodborers and earpent,er ants )

and supplenents its diet r¡ith r¿ild berries and acorns (BeaI

1911, Bent 1939, Hoyt 1957, Jaeknan 1g?5, Beekwith and BulI
1985 ) . The diet of t,he pileated woodpeeker eonsist,s nostly
of carpenter ants (camponotus spp.) (Hoyt 1gsz, Beckwith and
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Bu11 1985). Foraging activities of

cl-assified as: excavation--digging

search of insects; scaling--prying

retrieve insects in the superficial
peckinEl and retrievinEl inseets fron
1s9o ) .

pileated woodpeckers are

into the tree or log in

off layers of bark to

bark; and gleaning--

exterior bark (BulI

Food supply is an inportant factor in the selection and

use of habitat for pireated woodpeckers (Renken and ttiggers
1991). Bu11 et al. (19s6) quantified foragincf habitat of
the pireated woodpeeker in conparison to randonry serect,ed

available habitat . Dead and do¡.¡ned nateriar, such as rogs

and windf a1l, used as f eeding sites dif f ered signif icantl-y
fron the available dead and downed nateriar in dianeter,
length, and tree species. Pileated woodpeckers used

Dougras-fir and western rarch (Larix occidentalis) logs of
larÊfe dia¡ret,er (>25 cm) and long length (>1s m) nore than

wourd be accounted for by random sel-ection. seventy-eight
percent, of dead and downed nat,erial used for f oraging had

ress than 25 percent of t,he bark, branches and needres

renain ing .

A¡rount of bark and branches remaininEl and the dbh of
dead trees used for feeding were significantly different,
fron available trees (8u11 et aI. 1986). Dead trees greater
than 50 cn dbh with approxi¡rately zs percent of their bark
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but with less than Ts percent of their branehes ç¡ere

characteristic of 7s percent of pileated woodpeeker feedinEf

sites in dead trees. An averaEle of Lz pereent of the
needles remained on dead trees used as feeding sites.
Sanders (1970) found that carpenter ants nest only in logs,
stunps and dead st,anding trees greater t,han 30 cn in
dianeter and in live trees greater than zo en dbh. Ants
used larEler díameter naterial because the snaller dianeter
naterial racks permanence, deeays quicker, and forces the
ant,s to nove nore of ten ( Bu l r et al . 1996, swif L et ar .

1984). Bu11 et ar. (1986) suggested that pileated
vroodpeckers selected woody naterial greater than zs cn in
diameter because anLs were ¡nore abundant there. rn
addition, larger dianeter dead wood generalry contains
higher densities of woodborers because of inproved noisture
ret,ention (Bull et aI. 1gB6).

Bulr et al. (1986) reported Live trees used as feeding
sites Frere significantly different frorn available live trees
in dbh and height. Large trees ïrere preferred; 46 percent
of trees used for feeding were greater than s0 en: dbh, and

77 percent of the trees were taller than 1s ur (Burl et al.
1986 ) .

water nay be a habitat require¡rent of the pir-eated

woodpecker (Conner et al. 1gTS, Hoyt 1g5?). However,
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pii.eated woodpeckers have rarely been observed drinking
water in the wild which nnay indicate they Efet adequat,e water
from food sources or they drink fron crevices in trees (Hoyt

1957). Kilhanr (1959) noted pileated woodpeckers flyinet down

to a water source and drinking before entering their roost
holes for the night. Host, nest,s locat,ed by Hoyt (1gsz) had

a supply of water nearby, however, the presence of a nearby

wat'er supply nay be coincidentar. conner and Adkisson

(1976) stat,ed that pileated woodpeckers serected nest trees
in mesic areas reratively close to streans. conner et al.
(1975) stated that pileated woodpeekers may serect nest
sights nainry in nesic environnent,s because these areas
produce J-arpfe trees aeceptable f or nest sites -

2-6-3 HABITAT RTSUIREHET{TS ALOT{G A TR.ATISHISSIOT{ LINE

Host research on pileated woodpecker habitat
requirenents has been isolated fron dist,urbances such as

transnission rines. studies such as those eonduet,ed by

conner et a1 - ( 1975 ), Hcclelland ( lgzg ) , conner ( 1gg0 ),
Mannan (1984), BulI et a1. (1986), BuII (1ggZ), Hellen
( 1987), Renken and I{iggers ( 1gg1), and Hellen et al. ( lggz)
were eentered in naturaL nesting habitat. Jorgennsen et al
( 1957) studíed the habitat al-ongside a transurission line
used by pileated woodpeckers and found ress nesting in
utílity poles along sections of transmission line that
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extended through mature tinber stands. Jorgennsen et a1.

( 1957 ) assuned that mature stands of hardwood with nixed

conifers is the preferred pileated woodpecker habitat

decreasing the of use of utility poles for nesting.
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CHAPTER 3

HETHODOLOGY

3.1 STUDY AREA

The study focused on the usg of utility poles for
nesting by pileated woodpeekers on the R50H 2S0 û00 volt
transmissíon line in southeast,ern Manitoba. The RbOt'l line
Bras chosen because it was relatively accessible and

exhibited considerable pileated woodpecker use. The study

area was approximately 12t kn lonEl extending from provineial

Trunk Highway 12 southeast to the canada-u.s. border (Fig.

2). The R50H transmission line in t,he study area consists

of 44L ltrestern Red Cedar (Thuja plicata) double pole

structures 22.g n high extending through various vegetation

types. Three najor forest types were identified in the

study a-reo-: aspen-parkland, mixed wood, and coniferous

forest.

3.2 HESTING HABITAT ANALYSIS OF PILEATED I{OODPECKERS

Pileated woodpeckers were chosen as the focus

species of this study because it is the species that most

often excavates nest cavities in utility poles in
southeastern Hanitoba as deternined by the author. Nesting
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FIGURE 2. STUDY AREA TN SOUTHEASTERH HAIIITOBÀ
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habitat characteristics of the pileated woodpecker neasured

in previous studies were also neasured in this study to
deternine their importance in nest site seleetion in utility
poles in the st,udy area.

Data available from Hanitoba Hydro depieted distinct
woodpecker nesting and non-nesting seetions (z kn or more in
lencfth) aloncl the transnission line in the study area. The

study area was searehed in the winter to confirn pileated
woodpecker nesting! sections. rdentification of pileat,ed

woodpecker nest cavities in utility poles vÌas based on the
entrance hole which is approxinately I to 11 c¡n in dianeter
with a triangular outrine (Bent lgsg). upon eonstruction of
the nest entrance as described above, approxinately s0

percent of nests are exeavated to co¡npletion (8. L. Bulr,
Dept- Agric., For. serv., pers. cotrm. 1gg1). Areas along
the transmission rine (approxinatery 2 kn in Length) in the
study area with four or more apparent nests in utility pores

were considered nesting sections. A nesting seetion in this
st,udy was eonsidered part of the territory of one pair of
pileated woodpeckers usinEi the utility poles for an extended
period of time.

3 - 2. 1 PITEATED HOODPECKER FOR.AGII{G

0bservations of pileated woodpeeker foraging e¡ere used

to deternine feeding range, food sourees and food type
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durinÉ the nesting period. Foraging was defined as the

activities of individual parent woodpeekers during food
gathering. FeedinEl range was defined as the area used by

pileated woodpecker parents durinEl the nesting period.
Food-source vüas defined as the substrate from which food was

acquired. Food-type was the produet obtained fron the food
source.

The study area F¡as extensively searched in Aprir and

Hav of 1991 t,o identify utirity pores recent,ly excavated for
nesting. Recent exeavation was evident from fresh wood

ehips at the base of utility pores. Aetive nest sites were

located by observing parents feeding younÉ! in the nest.
Foraging was observed at alr active nest sites in the study
area while parents were feeding nestlings (approxinatery
June 3 to JuJ-y 3 of 1gg1).

Foraging behaviour was observed with the aid of fierd
assistants equipped with Z-way radios and positioned Ín
locations around the nesting pore. Field assistants were

outfitted with eaaouflage clot,hing and trained in wildlife
st'alking techniques to afford successfur foraging
observations. Foraging observation periods oecurred within
6 hours of sunrise (approxinatery 0600 to 1200 hours) to
inelude the majority of feeding activity, in aeeord with
Bull et al. (1986). sampling bias nay have resulted if the
foraginEi activities of one individual parent woodpeeker T,rere

used f or extended periods of tinne; t,herefore, individual
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woodpeckers were observed for a naxinun of 1s consecutive

ninutes to avoid sanpling bias (t{illians lgZS).

Feeding aetivities of parent woodpeckers were reeorded

during foraging observat,ions- A new foraging observation

was recorded each tine a woodpecker noved between trees or

more than 1 n on the same tree.
Food-souree F,ras recorded for each foraginci observation.

Food-source was classified as: tree speeies; standing dead

trees; live trees; stunps (< 1.5 m in height); and dead and

downed naterial. Food-source was further classified as:

broken top; pereent of bark and branehes renaininÉi;

diameter; and lenEith. Food-source data were gathered

throuÉh foraginÉl observations and previous pileated
woodpecker foraging aetivity. Previous pileated woodpecker

forag¡ing aetivity was identified fron large excavatíons ( 10

cn up to 2 m in length), which is nruch larger than other
woodpeeker species (8u11 1990). Foraging observations and

past foraging activity aided in deternining pileat,ed

woodpeeker food sourees and food-type was identified, where

possible, by sampling the food-source.

3.2.2 FEEDING RANGE DURING T{ESTING PERIOD

0bservat ion

feeding ranEÎe of

of foraEiing enabled

pileated woodpeekers

the establishnent of

durinEi the nesting
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períod. Observers recorded distanee and direct,ion of each

foraging observation fron¡ the nest pore. several techniques

for estinating home ranEles are available, however, the
nurnber of foraging observations was inadequate for use with
available ho¡ne range estination teehniques. Haxinun

distanees flown by parent, woodpeckers and infor¡ration fron
the literature were used to estinate feeding ranÉfe size.
Shape of pileated woodpecker feeding ranÉ:es was found to be

sright'Iy oval, however, sguare sanple areas wourd be

sufficient for habitat sanplinEi (8. L. BulI, Dept. Agric.,
For . Serv. , pers . eomn. 1gg1 ) .

3. 2. 3 NESTIT{G HABITAT CHARACTERISTICS

Habitat charact,eristies of nesting and non-nesting
seetions in the study area were neasured after the nestinEl
period. sanple areas were at the median of nesting and non-

nesting sections. sanpre areas were zzs ha (1.s x 1.s km)

as estimated by the size of feeding ranEie identified fron
foraging observations and past, studies. Habitat
characteristies in sanple areas were measured using ground

sampling techniques and forest inventory naps available fron
the Forestry Branch of the Hanitoba Departnent of NaturaL

Resources.
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Nesting habitat eharaeteristics neasured in nesting and

non-nestinEl sanple areas inelude:

1.

¿.

ù.

4.

5.

6.

7.

8.

food sources;

distance to elearing;
distanee to water;

distanee to cover;

covertype;

site class;

cutting class; and

erown closure cLass.

Food sources recorded include standing dead trees,
stumps and dead and downed nateriar. Food sources were

sanpled randonly aronEi pre-deternined transects in arI
nesting and non-nestínÉ sanple areas. standing dead trees
and stunps were quantified using the Ìine-strip nethod
(ldooden and Lindsey 1954, Lindsey 1gss, Barbour et al .

l-980). Line strips 10 n wide and 3zs-n long erere sampled

perpendicularly to the transmission line. The l_ine-

intercept nethod (Bauer 1g4s) was used to sanple dead and

downed material wit,h 37s n long line intercepts and was

eoordinat,ed with the Iine-strip ¡rethod.

To identify aeceptable pireated woodpeeker food

sources; species, percentage of re¡raining bark and branehes,

broken top, length, dianneter, and foraging aetivity were
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recorded for food sources sampled arong line strips and rine
intereept,s. species was deternined if a suffieient amount

of bark renained on food sources. pereentage of renaining
bark and branches (in quartiles) was an oeul_ar estimation
usinEi a transparent grid. Broken top of dead standinEr trees
was recorded and the rength of food sources was neasured
with either a tape measurer or inclinonet,er. Dianeter of
dead standing trees and stunps greater than 1. s ¡n in height
was neasured at breast height and dianeter of dead and

downed naterial and stunps less than 1. S n in height was

measured at the nedian. pileated woodpeeker foraging
activity was identif ied f ro¡r larE:e excavations ( 10 cn up to
2 m in tength) which is nuch J.arger t,han other woodpeeker

species (8u11 1990). A raw data set of the above food
souree characteristies r"?as created fron the ground sanpling
techn iques .

Previous studies found that dianeter and percentage of
bark and branehes renaining appeared to be ri¡riting factors
for aceeptance as a food source (BulI 19g6). Aeceptable
pireated woodpecker food sources were determined fron the
raw data set based on dianeter and percentage of bark and
branches reuraininEr. percentage of bark and br.anehes

renaininEl on food sources with foraging aetivity ranged from
0 to 100 percent and was not a rimiting factor for
accept,ance as a food source. The níni¡rum diameter of a food
source with foraging aetivity in the study area was S.B cm_
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0bservations of 1 376 dead and downed naterials, stunps and

dead standing trees fron the raw data exceeded B.e cn in
dianeter and Ërere considered aceeptable food sources.

Total quantity of aceeptable food sources was

deternined fro¡r the raw data for eaelr nesting .and non-

nest,ing 225-ha sanrple area. TotaI quantity of acceptable

nest trees, in accord with the literature, was deternined

from the raw data for each nesting and non-nesting sanple

area. Other variables derived from the raw data set for

each nesting and non-nestingl sanple area include:

1. relative percentages of food-souree types (pereentage of
dead and downed material, percentage of stumps, and

percent,age of dead standing trees); 2. nean dianeter of
food-source types; 3. mean percentage of bark and branches

remaining on food-source types; and 4. mean dianeter and

mean percentage of rer¡aining bark and branches on food

sources with conf irrned f oraginEf activity. The above

vs.riat'les were ineluded in a data set, af ter this ref erred

to as t,he ground sanpling habitat data set.

Distanees to elearing, çrater and cover were neasured

from utility pole struct,ures at, the midpoint of each nesting
and non-nesting seetion and ineluded in the ground sanplingl

habit,at data set. A crearing was defined as an area laeking

a tree layer nore than 10 n in height, excluding t,he right-

of-way. water $ias def ined as any per¡nanent souree of water

observed at the beginning and end of the nestingi period.

38



Cover was defined as stands of trees nore than 10 n in

he ight .

Covertype, cut,ting c1ass, site elass and crrwn closure

elass of sanpre areas was deternined using the Hanitoba

Departnent of Natural Resources (HDNR), Forestry Branch

Geographic Infornation Systen (GIS). Haps of nesting and

non-nesting sections Frere Éienerated by the Forestry Branch

for I sample areas (Appendix G). The renaininE! 10 sanple

areas were not in the GIs and F¡ere analyzed nanuatly using

forest inventory maps avairable fron the Forestry Branch.

species eomposition of the tree stand, ds outrined by

the MDNR (1986), is based on the comparison of the tree
eount (basal area) for each speeies to the total tree eount

(basal area) of the stand, expressed as a percentage. The

abundance of each species present is rounded off to t,he

nearest 0.10 percent. Four broad eover-type categories
(see Appendix A) are recognized based on the pereentage of
softwoods within a stand; soft,wood (s), softwood-Hardwood

(H ) , Hardwood- Sof tr.¡ood (N ) , and Hardwood (H ) . The

proport'ion of area oecupied by each cover-type in nesting
and non-nesting sanple areas was deternined and íncluded in
a data set, after this referred to as the Grs data set.

site crass is an indication of the potential for Elrowth

of the stand and is deternined from age and averaÊie height
in neters of forest stands. site class ranEies on a scale

from 1 to 3, where 1 is a site r¿ith the best potent,iar for
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growth of the major tree species while s is a site with
least potential for produetive growth. The proportion of
area occupied by each sit,e class in nesting and non-nesting

sampre areas was det,ermined and inctuded in the Grs data

set -

Approxinat,e ¡raturity of forest stands was esti¡rated
from the cutting class of forest stands (see Appendix B).
Cutting eLass is based on the size, vigor, state of
deveropnent and naturity of a stand for harvesting purposes.

cutting class ranEres on a scal-e fron 0 to s. class 0 is
forest land not restoeked forrowing fÍre, cutting, windfall
or other najor disturbances. C1ass s is overnature stands

which should be given priority in eutting. The proportion
of area occupied by each cutting elass in nestinEf and non-

nesting sanple areas was deternined and ineluded in the GIS

data set.

crown closure class was recorded for the surrounding¡

habitat (see Appendix c). crown er-osure is based on the
density of ùhe erown for eaeh stand and is estimated fro¡r
aerial- photographs by an experienced photo interpreter.
Crown closure varies on a seale fron 0 to 4, with 0

representing croern cl-osure densities of 0 to zo percent and

4 representing crown closure densíties of 7L percent, or
greater. The proportion of area occupied by each erown

closure class ín nesting and non-nesting sanple areas $ras

deternined and included in the GIS data set.
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3-2-4 STATISTICAT AI{ATYSIS OF

NESTING HABITAT CHARÅCTERISTICS

sinpre prots of nesting'and non-nesting variables fron
the Grs and Erround sampring data sets were constructed.
Plotting the variables reveaLed how habitat eharaeteristics
reLated to nesting and non-nesting by píleated woodpeekers

in utility poles; however, simple plots did not identify the
order of inportance habitat eharact,eristies have for nesting
serection. A stepwise diseriminant anarysis was performed

to deter¡nine the order of inportance of habitat
characteristies in pileated woodpeeker nest site seLection.

The stepwise discrininant anarysis is a nurtivariate
technique that aíded in distinguishing between different
ite¡ns (conner and Adkisson 1gz6). rt,ens distinguished in
this study were habitat eharacterisLics of nestinEl and non-

nesting seetions along the transnission tine. Habitat
characteristies that e¡nerged f ro¡a the stepwise discriminant
analysís were considered good discrininators. Analysis
allowed classifieation as nesting habitat or habitat not
suitable for nesting in the study area. Eeological
characteristics acting as diseriminating fact,ors in the
selection of nest, siùes by pireated woodpeckers in ut,ilit,y
pores Í{ere identif ied with the aíd of this stepwise

diserininant analysis.
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A stepwise diseriminant analysis was initially
perf ornned on the ground sanpling habit,at, variables and

ínportant characteristies were nerged with the GIS dat,a set

for further analysis. Characteristies selected fron the

nerged GIS and ground saaplinCf data set by stepwise

discrininant anaì-ysis were considered the nost inportant for
nest-sibe seleetion.

3.3 UTIIÏTY POLE HARDT{ESS AND PRESERVÅTIVE TYPE

Alt poles in nesting and non-nestinÉ sample areas r^rere

tested for hardness and the presence of deeay using a wood

testing instrument, called a "Pilodyn". The pilodyn

injeeted a sprinEf loaded steet striker pin into the wood.

Penetration, ¡reasured in D¡n, of the striker pin depended on

density of wood. Prelininary hardness testing on cedar

utility poles reveaLed a rang:e between 20 to 40 mn in
penetration (l{. Hunro, Hanitoba Hydro, pers. comrn. 1990).

Hardness treasurements were taken equidistant fron each other

in four directions around eaeh pore. The mean varue of the

four hardness measurenents was included in the ground

sampling habitat data seÈ. Low values of penetrat,ion

indicated high density of wood. I{ood chips were eolreeted

frc'm spring nest excavations for analysis by Hanitoba Hydro

to determine t,he presence of decay.

Preservative type eras recorded for all poles in nesting
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and non-nestinE sanpIe areas. utirit,y poles in the study
area were treated with two types of wood preservative;
Ammoniacal copper Arsenate (AcA or chenonite) and

Pentachlorophenol (Penta). A stepwise diserininant analysis
was perforned to determine if pole hardness and preservative
type are inportant faetors for nest-site sereetion in
utility poIes.

3-4 HEST CAVITY HEIGHT AI{D DIRECTIÕH

Height and eo¡npass direction of 4T nesting cavities in
utilíty poles in the st,udy area were recorded. cavity
heights were measured with an incrinoneter, direction of
nest cavities were measured with a eompass.

3.5 SECONDARY II{HABITANTS

Hcclelland (lgzg) recorded rr bird and nanr¡al speeíes
using abandoned pireated woodpecker nest eavit,ies.
secondary use of pireated woodpeeker nesting cavities in
utility poles was recorded during sumner observations in the
present study. It was ímportant to know secondary

inhabitants of pi).eated woodpecker nest cavities in utility
poles for future manaElenent deeisions to eontrol woodpeeker

use of utility pol_es.
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CHAPTBR 4

RESUTTS

4.L HABITAT AHAI,YSIS OF THE PILEATED HOODPBCKER

4_t-L ACTrgE t{EsTrt{c sEcTIOt{S

Pileated woodpecker nesting eavities çrere observed in
25 or 5-7 percent of ut,irity pole struct,ures in the study
area. [{inter observat,ions identified g nesting and 10 non-
nesting sect,ions within the study area. One reeent,ly
excavated cavity was found in the sprinEf in a ut,irity pore

but this cavity was not used as a nest, site. parent

píleated woodpeekers were observed feedinÉl young in utirity
poles ín 2 of the g nestingi sections.

An active nest was found in nesting section lgBN

(pote- Lsz) approxinately z km north of the Trans canada

Highway. Grs habitat characteristies of the zzs-ha sampre

area for nesting section lBgN are listed in Tabre z.
Nesting section 183N was mostry in¡rature trenbling aspen
(Populus trenuloides) with some surroundinEl lrature stands of
tre¡rb l ingf aspen .

A second aetive nest was found ín nestinEl sectÍon 464N

(pote-466) approxinnately B k¡r nort,heast, of vassar, llanitoba.
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GÏS HABITAT
CHARACTERISTICS
(% of 225 hà area\

FORESTED
NON_FORESTED

COVERTYPE 1
COVERTYPE 2
COVERTYPE 3
COVERTYPE 4

SÏTE CLASS 1
SITE CLASS 2
SITE CLASS 3

CUTTING CLASS 1
CUTTTNG CLASS 2
CUTTING CLASS 3
CUTTING CLASS 4
CUTTING CLASS 5

CROþilN CLOSURE 1
CROI,¡N CLOSURE 2
CROIdN CLOSURE 3

NESTTNG SECTTOI{

183N 464N

61.6
38 .4

û
0
0

100.0

100. 0
0
0

30.9
10.3
20.4

0
0

0
L2 .5
24 .2

86 .4
13.6

27.8
0

21.9
36. 7

67. 6
28 .0

0

4.0
4.3

55.9
22 .1

0

0
18.7
8.6

cRohrN cLOsuRE 4 24 .9 59.0
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The Grs habitat charact,eristies of the zzs-ha sanple area

for nesting seetion 464N are listed in Tabre z- Nesting
sect,ion 464N is largery mat,ure trembling aspen st,ands with
sone black spruce (Picea nariana), jack pine (pinus

banksiana) and tamarack (Larix larieina).

4.L.2 FORAGII{G OBSERVATIOI{S DURING THE T{ESTIT{G PERIOD

Observations of piteated woodpecker foraging began

earl-y Ín the nesting period June s, and concruded on July 3,

the last day nestlings were observed in the nest. parents

were observed feeding young during the nesting period
beginning at sunrise and endinEi at dusk at both nest sites.
Late in the nesting stage, nestlings often had their heads

out the nest ent,ranee, which facilitated eounting t,hem.

Each active nest contained three or ¡nore nestlings. parents

and nestlings had left the nesting seetion and it was

assuned fledglings successfully left the nests approxinately
JuIy 4-6.

0nly one extended observat,ion of foraging by the nale
pileated woodpeeker fron nesting seetion 1g3N was possible.
ïn thís instanee the bird excavated f or approxinateJ_y s nin.
in two st,umps and a 1oÉ 820 m fro¡l the nest site. - ForaEiingl

observations of pileated woodpeckers during the nesting
period BÌere mostly unsuceessful.

Haintaining visuar contact with the pileated woodpeeker
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was difficult because of dense forest, cover and onry brief
sightings of the bird were possible. rn most sightings, the
pireated woodpecker eras startled and retreated into the

forest eover i¡rmediatery. For alr recorded sightings the

birds retreated fron a food source and were considered to
have been foraging prior to disturbance. Eleven pileated
woodpecker sightinEls were reeorded, 4s to 840 n from the
nest site, in the study area.

4. 1.3 FEEDTI{G RANGE DURING THE I{ESTING PERIOD

FeedinEl ranEfe was not deternined by a technique for
estínation of ho¡re range because of the Iimited nu¡rber of
pileated woodpecker foraging observations. parent

woodpeekers were observed foraging approxinatery g40 nreters

from the nesting pole that was deternined to be the ¡raximun

foraging distance for both active nesting sections. The

¡raxinun foraging distanee was considered the radius (r= g4û

n) for deter¡aining feeding ranEfe area. Relevant literature
and the naxinuur foraging distance (3.1416 x rp=area) was

used to estinate a feeding ranÉle of zzs ha (1.s x 1.s k¡n)

f or pii-eated woodpeckers in the study area.

4.I.4 FOOD SOURCES AND FOOD_TYPE

Habitat sanpling allowed identification of food sources
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and food types. Food sources used by pileated woodpeekers

in the st,udy area inc luded : loEls , stumps , dead stand ing

trees, live trees, fenee posts and utility poles. pileated

woodpeckers often foraged in taI1 stunps with smarl

diameters and the mininrun dia¡reter of food sourees was B.g

cm. Figure 3 shows the total quantity of food sourees
plotted against, nean diameter of food sources illustrating a

wide ranEie of foraging dia¡leters.

Food-type was deternined to be urostry ants, arthough

the species were not ident,ified - Exeavatíons in food

sources revealed ant galreries suggesting the pileated
woodpecker searched for then. some scarinEi of coniferous
trees was arso evident in the study area, indieating the

birds searched for woodboring insects.

4.2 STATISTICAI AITÀLYSIS OF NESTING

HABITAT CHAR^ACTERI STICS

Habitat charaeteristics of the nesting and non-nestinEi

sections were sanpled as outlined in chapter 3. Data sets
of the ground sanpling (Table 3) and GIS habitat
charaeteristics (Table 4) were created for anarysis.
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TABTE 4 - GIS I{abitat Characterist,ics -
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4.2.1 SIHPLE PLOTS

Sinple plots of the habitat eharacteristics revealed a

variety of relationships with nest-site seleetion. TotaI
quantíty of food sources in sanple areas showed a

relationship with nest site selection (Fig . 4). Nesting

seetions had a higher quantity of acceptable pileated

woodpecker food sources opposed to non-nestinç! seetions with
lower numbers of food sources. Cutting class S (ce3)

exhibited a relationship with nest-site seleetion (Fig S).

Nesting sections contained a higher proportion of ccS st,ands

in the sanple area. site class 1 exhibited a rerationship
with nest site selection (Fic. 6) as a higher proportion of

t,he sanrple area was site cl-ass 1 in nesting sections.
Distance to eover showed sone rerationship with nest site
selection (Fig. 7) as distance to forest cover was lowest in
nesting sections. order of inportance of t,he above habitat
eharaeteristics for nest site selection was not reveaLed

t,hrough analysis of sinple p1ots.
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4.2.2 STEPWISE DISCRII{IT{AT{T AT{ALYSIS

stepwise discrininant analysis selected habitat
characteristics in their order of inportance for nest-site
seleetion (Appendix D). The nost inport,ant habitat
characteristic for nest-site selection was the quantity of
food sourees. The next nost inp'ortant, characteristic Í^ras

cutting cLass 3 stands foltowed by cutting class 1 stands.
The least inportant of the discrininat,ing factors were: the
relative percentage of foraging in stunps; the relative
percentage of dead standing trees; and distance to cover.
Relative percent,age of f oraginEf in stumps was ignored
because it ¡reasured the oeeurrence of foraging in both
nestinEl and non-nesting sections. selection of the rerative
percentage of dead standing trees lras ]ikeJ_y coineident,al
because of low quantities of food sources in non-nest,ing
seetions. The proportion of area occupied by cutting class
1 stands was very low in both nesting and non-nesting
sections (see Table 4). CuttinCl elass 1 stands were likeIy
selected because of minor differenees and onry nesting
section 1B3N had substantiar eutting class 1 stands, which
wil-1 be discussed further in Chapter 5.

4-3 IHTËNSITY OF USË OF UTILITY PCILES

The intensity of use of utirit,y poles by the residenL
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pair of pileated woodpeckers in nesting sections was

variable in the study area. Nesting section 1g3N contained
10 nest cavities in utility poles, which was the highest
nunber of eavities for a nest,ing section in the study area.
Re¡raining nesting sections in the study area contained only
4 or 5 nest, cavities in utility poLes.

4.4 UTILITY POLE HARDI{ESS AND PRESERVAÎIVE TYPE

Heasurenents of hardness and preservative type were

made for 27r utility poles in the study area. Heasure¡rents

were separat ed int,o 3 groups : nest, ing po les in nest ing
seet,ions (NN); non-nesting poles in nesting sections (NNN);

and non-nestinEl poles in non-nestíng seetÍons (NNNN).

Anarysis of pol-e hardness and preservative data indicat,ed
seleet,ion for preservative type. proportion of nesting in
poles r+ith che¡nonÍte preservative was rower than in pores

with PENTA preservative (40 percent chemonite: g0 pereent
PENTA). serection against chenonite poles appeared to
exist, however, t,he proport,ions of PENTA and chenonite pores
were sinil-ar f or all Eiroups (TabIe 5). The nean hardness of
ut,ilit,y poles selected for nesting was si¡rilar to t,hose not
seLected for nesting (Tab1e S). Decay was not evident in
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POLE GROUP

NN (n=38)

NNN (n=96)

PRESERVATIVE TYPE (E)

ACA PENTA

40.0 60.0

39 .6 60.4

PCILE HARDI{ESS

HEAN S.D.

20.6 3.9

20.I 4.5
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wood chips recovered fron a reeent nest exeavation in a

utility po1e. Stepwise discrininant analysis select,ed

neither pole hardness nor preservative type as a factor in

nest-site selection (Appendix D).

4.5 NEST CAVITY HEIGHT AND DIRECTION IN UTILIÎY POLES

Height and conpass direction of 47 nest cavit,ies in
utility poles within the study area r.¡ere deter¡rined. Height

of nest cavities in utility poles ranged fron 4.3-16.8 n

(nean height= 10.û m, standard deviat,ion= 3.4 m).

PiIeat,ed woodpeekers excavated nest cavities in utility
poles in all directions (southeast 29.8 percent, southwest

27.6 pereent, northeast 21.3 percent, and northwesL 2t.3
percent).

4.7 ADDITIONAI T}BSERVATIONS

4 .7 . L SECOIIDARY IHHABITANTS

Three pairs of A¡nerican kestreLs (Fa1co sparverius)

erere observed nesting in old pileated woodpecker cavities in

utility poles and 2 pairs of northern flickers were observed

in old pil-eated cavities. An unidentif ied f lycateher

species and a flying squirrel (Glauco¡rvs sabrinus) were also

observed in oId pileated nest cavities in utility poles.
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4.7 .2 PILEATED HOODPECKER OBSERVATIObTS II{
NOI{_ACTIVE I{ESTIT{G SECTIONS

Pil-eated woodpeckers were observed in 4 nesting
sections without aetive nesting in utility poIes. pileated
woodpeekers were also observed near non-nesting seetion
233NN .

4.7.3 APPARENT ATTEHPTED BEAR PRXDATION OF T{EST POLES

severar utiì-ity poles in the study area Frere scarred
with cl-aw marks nade by black bears (ursus americanus).
severar utirity pores with nest cavities had been cri¡rbed by
bears.

4.7 .4 NATURAT PILEATED TTOODPECKER NEST TREES IN HAT{ÏTOBA

Five naturar pireated woodpecker nest cavities were
l0cated in the st'udy area, 4 in nesting sample areas and 1

in a non-nestinËi sanpi.e area. Naturar nest trees were not
cliurbed, hor'rever, nest entrances exhibited pireated
woodpecker characteristies. Nest-tree eharaeteristics
neasured in the study area and in pileated woodpecker nest
record eards for Hanitoba include. 1) nest height (N.U. ¡;
2) species; 3) tree conditíon (live or dead); 4) día¡reter
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at breast height, (dbh); s) percent of bark and branches

remaininÉi (%bark); and 6) broken top ( see Table 6).

The ranÉfe of dbh for naturaÌ pileated woodpeeker nest
trees found in Hanitoba was 3L.2-43.o e¡n (n= !2, nean= B?.3

cR, SD= 3.4 cm) and t,he ranEle of nest height was Z-Z-1S.2 n
(n= 18, mean= 7.5 m, SD= 3.8 ¡r). The GIS habitat
eharacteristics of forest stands with naturar nest cavities
in the st,udy area were listed in Table 7.
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Sanp l-e N . H . dbh tree broken top

5 12N

5 12N

464N

41lNN

2OBN

B. poplar dead ZS.0

dead

dead

xB. Hill 8.0 41. û Aspen

xB . Hi 11 10. û 35 . 0 Aspen

xB. Hill 8.7 43.0 B. popl_ar dead
xB. Hitl 4. S 39.0 Aspen

xB. HilI 5.S 37.0 Aspen

xB. Hill 4.3 38.0 Aspen

ì(8. Hill 7.8 35.0 Aspen

xThe Pas 6.2 N/e

*sw. HB. 5 .2 N/A

xKleefeld 4.3 N/a Aspen

*Pinawa 7.6 N/a Aspen

xE. Brain 7 .B N/a B. poplar

7.6 39.5

8.9 33.1
no

N,/A no

N/a N/e

N/e N/a

N/a N/e

N/A N/e

N,Za N/A

B. poplar dead ZS.0 no
7 .2 36. 1 B. poplar dead 75.0 no

14.6 39.8 Bireh dead 100.0 no

2.2 31.2 B. poplar dead 100.0 yes

N/A no

N/e no

N/e yes

N/e yes

N/g yes

N/A no

N/e

Aspen

1 ive

I ive

dead

dead

N/e

N/e

N/e

N/e

N/e

* Prairie Nest Records schene infronation availabre atthÞ Haniroba Museun of Han ";d-ñ;;;rr.B. Hill= Birds Hill provincial park
E. Brain= East Braintree, Mb. .N,/A= not available

B. PopJ-ar= Balsam- poplar (populus balsarnif era).Aspen= TrerrbllÎe l=pg,-, <@l .Birch= White Bireh (BetuIã-papvrifera)

64



Table 7 - GIS Habitat Characterist,ics

Sanple site cutt,ing crown closureArea Covertvpe class el_ass class
zOBN 4

464N 4

512N 3

512N 4

4

4

4

4

4

3

1

1

1
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CHAPTER 5

DISCUSSION

5-1 PILEATED IIOODPECKER NESTII{G HABITAT CHARACTERISTICS

Ï}I THE STUDY AREA

5.1.1 FEEDING RANGE DURII{G THE NESTIHG PERIOD

Maxinum observed foraEiinÉ! distance provided the best
infornat,ion available for estinating feedinÉl range (zzs ha)

of pileated woodpeckers durinEi t,he nesting period in the
st,udy aree. This estinate is sinilar to pileated woodpeeker

t,erritory sizes estinated by other studies. Bulr and Mesrow

(1977) estinated breedíng terrítories of Lïo-z|a ha in
northeastern 0regon. sumner hone ranÊfes estabrished using
radio-taÉÉed birds averaged 4zB ha wit,h a ranÉie of zgr-1056

ha in sout,hcentral Oregon (MeIlen et aI. 1gg2). HcClelland
(1979) stated t,hat pileated woodpeeker pairs fed throughout
areas ranging fro¡r approxiurat,ely 200-400 ha in the Northern
Rocky Hountains. The feeding ranEie estinate for this study
was rarger than wint,er home ranges of ?û ha in Georgia
{'Kilhan 1g?8), and spring! and summer ss-160 ha territ,ories
in Hissouri estabrished using radio-telenetry techniques
(Renken and Higgers 1gg1). The f eeding¡ ranÉie est,inate f or
this study was likely adequate for habitat sanpling needs,

however, use of radio-t,elenetry techniques r¡ould provide a
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nore aecurate estimate of feeding range

5-1-2 I{ABTTAT CHARACTERISTICS IHPORTAHT IN

HEST_SITE SELECTION IH THE STUDY AREA

stepwise díscrininant analysis selected habitat,
eharacteristics important for nest-site selection in utility
poles. Habitat eharacteristies selected by discrininant
analysis may only refleet the s¡rall sampre siee. Other
characteristies appeared inportant fron analysis of sinple
plots, however, onry habitat charaeteristics seLeeted by

stepwise discrimínant anaJ-ysis were further discussed.
Diserininant anarysis sereeted distanee to cover as an

inrportant factor in nest-site serection. self-proteetion is
provided by nesting near forest eover. Dístance to cover in
most nesting sect,íons T.ras approxinately za ¡o and non-nesting
sections were often in agricurturar areas resurting in rarge
dístances to cover (see Table s). Distanee to cover in non-
nestinËi seetion 233NN was 14S n. Pileated woodpeckers were

observed in non-nesting¡ section 23SNN, foraginE was found in
nearby aspen stands and nest cavity starts were found in two
poles in section 233NN. rt was possible nests were not
excavated in non-nesting section 283NN because forest cover
was not readily accessible and distanee t,o eover shourd be

considered in managenent decisions.
stepwise discri¡rínant analysis seleet,ed food suppty and
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cuttÍng crass 3 stands as the most, inrportant, habitat
characterist,ics in nest-site select,ion. Nesting sections
contained higher densities of food sources and higher
proportions of area of cutting class g stands. cuùting
cl-ass 3 stands contained residuar stunps and rogs providinÉl
food sources. snith (1980) stated t,hat there nay be sone

relationship between food supply and habitat selection.
Food supply was inversery correrated with pireated
woodpecker territory size in Hissouri (Renken and þliggers
1gg1). Bul-l and Heslow (rgrr) and Hccrelland (1gzg) stated
that food supply was inportant in habitat seÌection and

territory size, and Hooper et ar. (rggz) eould not e1i¡rinate
t,he possibirity t,hat habit,at quality influenced territory
size. This study and previous studies found that food
supply was inportant in habitat selection.

Ho¡¿ever, Bu11 and Heslow (IgTT) stated that feeding
habitat is not as criticar as nesting habitat for pileated
woodpeckers. The pot,entiar of an area as suitable nesting
habitat for pileated woodpeckers is highry dependent on the
presence of nesting trees (snaEls) (conner and Adkisson
1s76 ) .

5. 1.3 T{ATUR.AL PILEATED IIOODPECKTR NEST TREES II{ I{A,I{ITOBA

Although pileated woodpeckers will
habitat (Hellen lgBZ and Hellen et a1.

use imnature forest
tg92), they rnore
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frequently use order, mature, dense-eanopied forest axeas

(conner et a1. 1975, Hccrelland 1gzg, conner 1gg0, Hannan

1984, Bu11 et a1.1986, Bu11 1gBz, Hellen 1987, Renken and

Þliggers 1991 and Hellen et aI. 1992). HeIlen et aI. ( lgg2)
stated that forest habitat crasses older than 40 years and

deeiduous riparian areas in western Oregon provide habitat
for foraElinEf and other diurnal activities of pileated
woodpeekers, but not for nestinEl or roosting. Dougras-fir
stands younger than 70 years did not provide snaEfs and trees
large enough to aecommodate pileated woodpecker nest
cavities because trees averaged less than s0 em dbh (Mel1en

et al. 1992).

To aeconrmodate a pileated woodpecker nest cavity zz.s
c¡r wide and 55 cn deep at a nininuni height of ?.0 n, a tree
at, least 37-50 cn in dbh is required (Bu1l and Heslow Lgzr).
Pileated woodpeckers in Hanitoba appeared to construct nest
cavities in trees that neet the ¡rininuur nest tree size
requirenent,s (37.0 c¡r dbh) and at t,he ¡rininum nest eavity
height (7.0 m) as suEfElested by Bull and Hes1ow (1gZZ).

Hoçrever, pileated woodpecker nest cavities in Hanitoba were

found in trees less than BT.a c¡r dbh and at heights greater
than 7-o n (Tabre 6). This indicates that sone of the nest
cavities may have been smarl-er than the di¡rensions suggested

by Bull and Hesl-ow (1977).

The najority of natural trees used by pileated
woodpeckers for nesting in Hanitoba are hardwoods, trenbling
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aspen and balsan poplar (see Table 6), and hardwood stands

covered a large portion of nesting sanple areas as was

illustrated by the GIS aaps in Appendix G.

Two pileated woodpeeker natural nest sites were

observed in cuttinEi class 3 hardwood stands and z nest sites
were found in cutting crass 4 hardwood stands in the study
area. cuttinci elass 3 hardç¡ood stands are 21-s0 years old
having an averaEre dbh of 20-l cn at b0 years for tre¡rbling
aspen (see Appendix E). Cutting cLass 4 hardvrood stands are

51-70 years old having an averaEfe dbh of 26.T cn at 70 years

for trenblinÉ aspen (see Appendix E). Average dbh of

cutting class 3 and 4 hardwood stands in the study area were

less than the mini¡run average dbh of s0 c¡n for stands as

required for acceptable pileated woodpecker nesting habitat
as suggest'ed by Hel}en et aI. (1992), however, nestinEl was

found in cutting cLass 3 and 4 hardwood stands in Hanitoba.

The reasons vrhy nestin€l oceurs in forest stands with an

averaEfe dbh nuch lower than suggested by Hel1en et al.
(1992) were unclear. It was possible that pileated
woodpeckers in 0regon nested ín the largest t,rees available
and this resulted in a nuch larger estimated averaEfe dbh

requíred for nesting stands than was seen for Hanitoba.
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5_2 USE OF UTILITY POLES BY PILEATED WOODPECKERS

II{ THE STUDY AREA

Runsey (1968) suggested that woodpeeker use of utility
poles nay resurt, because of a shortage of suitable nest
sites in adjacent forest stands. A shortagle of suitable
natural nest sites woul-d be difficult to deternine, however,

Bu11 et a1. (1986) deternined t,hat pileated woodpeckers

seLeeted the largest trees avairabre for nest sites.
cutt,íng crass 3 and 4 hardwood stands in the study area
provided nest sites, however, utirity poles r\rere nost often
the largest "trees" availabre (approxinately 4g cm dbh) and

were used for nesting likely because of opportunistic nest-
site selectíon by pileated woodpeckers.

Opportunistic nest-site seleetion by pileated
woodpeckers nay have resulted because of addítional benefits
derived from nesting in utirity poles. These benefíts night
inerude; 1) improved territoriar advertiser¡ent and defence;
2) reduced predation on younEi and eggs; and 3) reduced nest,

failure because of tree breakage.

Runsey (1968) stated that the most rikely reason for
woodpecker use of utilit,y pores is because of the strateEf ic
location provided for territorial defence. utility poles in
the present study area are often taller than t,he surrounding
forest cover and provide exeelrent loeations for the birds
to advertise their presence. parent pileated woodpeekers in
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the present st,udy area were observed f lying alon6g the

transnission line alighting on utility poles near the top

and giving territorial calls in early spring ( late llarch).

Runsey (1970b) also found that in Late winter and early
spring, ütility poles are the seene of considerable activity
for natingl and the establishnent of territorial rights.
Parent pileated woodpeckers in the present study area were

also observed usinEi utility poles during the nestinEf period

as cal l ing s it,es .

Strength of nest, trees, especially around the nest

entrance, nray be of great importance as a deterrent, to
prevent predators (bears and raceoons) fron chewing their
way into a nest eavity (Kilhan 1968, 1971). B]ack bears

often used utility poles in the study area as territorial
narkers by scarring the pole ç¡ith their c1aws. Bears had

appeared to elinb utility poles with pileated woodpecker

nest cavities, however, determining if danage to nest holes

was because of attenpt,ed bear predatíon was diffieult. Bult
(1987) stated that excavating in sound ç¡ood also reduces the

probability the tree r¡ilI break at, the nest site. Pileated

woodpeckers nay select utility poles for nest sit,es to
reduce nest predation and nest failure because of tree
breakage.
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5_2-r II{TET{SITY OF USE OF UTTTTTY PCItBS BY

PILEATED WOODPECKERS TH THE STUDY AREA

Different leveLs of intensity of use of utility poles

for nesting by pileated woodpeckers was found in this study
and by Jorgennsen et aI. (1gS?). The difference in
intensitv of use of utility pores by a pair of pileated
woodpeckers in their territory nay have resulted because of
habitat differences. Nesting¡ section lgBN had 10 cavities
in ut,ilíty poles and the remaining nest,ing! sectíons in the

study area eontained onry 4 or s cavities in utirity pores.
High intensity use of utility pores was found in nesting
section 1B3N which had a high proportion of cutting crass 1

hardwood stands (see Fig. B) with residual stunps and logs.
Residual stumps and rogs provided food sourees, however,

eutt,ing erass t hardwood stands do not provide nesting
snaÉis. The woodpeeker pair in nesting section lgBN nay be

heavil-y dependent upon ut,irit,y poles f or nest sites. A

higher proportion of nore mature forest stands, eutting
cLass 3 and 4, was found in the renaining nesting sections
and low intensity use of utiLity poles was found in arl
remaining nesting sections. Jorgennsen et a1. (lgsz) and

this study found l-ess use of utirity poles for nesting by

piJ.eated woodpeckers in areas of ¡rature fc,rest -
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5.3 UTILTTY POLE HARDNESS AI{D PRESßRVATIVE TYPE

Runsey (1968) speculated that pore hardness was a
fact,or in nest-site selection, however, this study reveared
no reLationship wíth pole hardness and nest-site selection.
BuIr (1987) found pileated woodpeeker excavations in sound
conifer wood as this study also found excavations in sound

conifer utility poles.

utility poJ-es preserved with che¡ronit,e previously were

reported to reper woodpeckers, for what reasons re¡nain

unclear (Morgan 1989, Cunningham lgg0). Stepwise

discrÍninant analysis of the data in this study revealed no

rel-ationship between preservative type and nest-site
serection in util-ity pores. Analysis of the raw data from
this study shorred serection against AcA ut,ility poles
because of the existing proportion of preservative types.
The exísting proportions of preservatíve types used for
utility pores may explain the prenat,ure elains of
chenonite's ability to repel woodpeckers by Horgan (1ggg)

and Cunninghan ( 1990).

5-4 NEST CAVITY HEIGHT II{ UTILITY POTES

Pileated woodpecker nest cavities were not excavated
higher than 16.8 m in utility poles in the study area,
however, it rqas not eLear if this was because of size

75



restríct,ions of the poles. Bull and Heslow (rg7?) stated
that pileated woodpecker cavities are approximately zz.E en

wide. Runsey (1968) stated a thin shell_ of wood

approxinately 2.5 crn thick renains around the eavity. A

nininun dianeter of approximately zB.o cn at the nest is
required to accorinodate the cavity in aeeord with Runsey

(1968) and Bu11 and Meslow (1gZZ). Hini¡run dianeter at the
top of poles in the study area is 18.g cn. cavities nay be

excavated snalrer than diurensions suggested by the
literature and pole proteetion nay be required at dianeters
less than 28.0 cm-
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CHAPTER 6

CONCLUSIONS AÈID RECOHHE¡IDATIONS

6.1 CONCLUSIONS

6.1.1 NESTING HABITAT RESUIREHEHTS ALONG

A TRAI{SHISSION ITI{E

Hvdro utirity poles are used as nest sites by pireated
woodpeckers in the study area. utirity pore hardness or
preservative type do not influence nest-site ser_eetion but
habitat characteristics arong the transnission rine are
inportant.

stepwise diserininant anarysis serected food sources,
cutting elass 3 stands, and distance to forest eover as the
¡rost inportant habitat, eharacteristics for nest-site
selection in utilÍty poles. Nesting seetions contained
higher quantities of food sources, higher proport,ions of
cuttinEr cLass s stands and shorter distanees to forest
cover _

6 - 1.2 USE OF UTITTTY POLES FOR IIESTING BY

PILEATED I{OODPECKTRS

utilíty poles are used for nesting because of
opportunistic nest-site seleetion by pileated woodpeckers in
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the study area. Opportunistic nest-site selection in

utility poles occurs likeIy because of the following
reasons: 1) utility poles are ¡rost often the largest
"trees" (approxinateIy 48 cn dbh) availabIe in the study

area ; 2> utility poles provide strategic loe.ations for
territorial defence; and 3) utility pores provide sturdy
nest sites reducing nest predation and the probabirity of

the "tree" breaking¡ at the nest site.
The intensity of use of utility poles in nesting

sections indieates the woodpeeker pairs' dependence upon the

po l-es f or nest, s ites that is I ike Iy Eloverned by the

availability of alternative nest sites in the surrounding¡

habitat.

6.1-3 REPAIR AND PREVET{TIOI{ OF I{OODPECIXR DAHAGE

Repair and prevention of woodpeeker damage will defer
the eosts of pole replacenent and reduce the risk of
interrupted power service. The eost of pol-e replacenent is,
at, a minimun, 1O-fo1d the cost of woodpecker-damage repair
and prevention teehniques. rn aeeord with other successfuL

utility operations, wrapping utility poles with hardware

eloth and filLing existing cavities is the most, effective
technique to repair and prevent pileated woodpecker use of
utility poles for nesting.
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6.1..4 PERSPECTIVES OÌ{ THE PILEATED WOODPECKER

The use of hydro utirity poles for nesting by pireated
woodpeckers nay broadry be eonsidered in three nain ways:

1- the pileated woodpeeker nay be considered as a ',pest', and

controlÌing their use of utirity poles nay be seen as sinpry
an economie issue;

2. individual pileated woodpeekers nay be valued ín their
own rights and their availability for observation in utility
poles nay be eonsidered a desirable outcome in its own right
(a natural-ist perspective); and

3- t,he pireated woodpecker nay be seen as a species that
¡rust be naintained within an ecorogical franework as a part
of the integrity of the environnent. rn this ecoloEÌical
view, individuars prevented fron nesting in poles need not
necessarily danaEle the population as a whole. At least,
there is no biologicar evidence that pileated woodpeekers
cannot ret,urn to t,heir natural nestingf habitat
(an ecological perspective).

The folì-owing reconnendations take int,o aceount, all
t,hree perspectives. FirstIy, the use of hydro utiLity poJ_es

for nesting by pileated woodpeckers has to be controrled.
secondly however, contror- of use shourd be done without
unduly harning nestingf pireated woodpeckers. Thirdry, as

lonÉ as the popuration of the pileated woodpecker is not
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harned, preventing the use of utility pores for nesting is
an eeologieally-sensible option. The following
reconnendations are offered in aecord with the above.

6.2 RECOHHENDATIONS

1. Manitoba Hydro shourd evaluate the future teehnorogies
deveroped for controlling woodpecker use of utirity pores.

Research present,ed at, the annual rnternational conference on

Avian rnteractions with utility struct,ures shourd be

eval-uated by Hanitoba Hydro. rnfornation on this conference
is available fron Ed Colson, Sr. Biologist, paeific Gas &

Electric co., 3400 crow canyon Rd., san Ramon, cA g4sgs.

510/866-5826.

2. Hore research is requ ired t,o bett,er understand the

ts of the pileated woodpecker innatural habitat reguirenen

Han itoba.

3. Radio-teren:etry techniques shourd be used if further
research of pi.Ieated woodpecker territory size in Hanitoba
1s necessary.
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8.2.1 A HANAGEHEìTT STR.åTEGY FOR EXISTII{G TR.AIISHISSIOI{ LII{ES

separate nnanagenent strateElies have been developed to
control pileated woodpeckers use of utility pores for
existinCi transnission lines and proposed transnission lines.

1. A Woodpecker DanaEfe Inventory Systen reeordinEf aI1
woodpecker danage along! hydro utirity lines throuEihout
the province shourd be estabrished and used to deternine the
nunber of cavities ín nest,ing sect,ions.

2. rntensity of use of utirity pores in a nesting section
shou 1d be det ernined by assess ing t,he f o l rowing: 1 . the
presence of pileated woodpeekers actively nesting in the
area by direct observat,ions; 2. the nu¡nber of nest cavitíes
in utility poles in the nesting area using the l{oodpecker

Danage rnvent,ory system (1ess than 6 nest cavities is likely
a low intensity use area); and 3. the surrounding habitat
type, studying the nest-site serection factors deter¡rined in
this studv and the riterature using Forest rnventory aaps.
These factors include;

a). cutting class; and

b). covertype.

Low intensit,y use nesting sections are surrounded by
mature (cutting class 3 and 4>, hardwood and hardwood-
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softwood forest stands (covertype s and 4> providing
al-ternatíve nesting sites. Low intensity use seetions wirr
likely not have pileated woodpeckers actively nesting in
utilit,y poles.

Higr, intensity use nesting seetions are surrounded by

Iess nature (cuttingi class 1 and Z) hardwood forest st,ands

laekinEi the alternative nesting sites provided in cutting
elass 3 and 4 stands, however, sone nature hardwood stands
may be in close proxinity to the nesting territory. Hígh

intensity use sections will ríkely have pireated woodpeckers

actively nesting in utility po1es.

3. Hanitoba Hydro should attempt to deter¡rine the inpact
on paírs of pileated woodpeckers after repair and prot,eetion

of ut,ility poles in their nesting section. The forlowing
researeh is reconnended:

a) Al-r poLes in the nesting section and acceptable
buffer zone should be proteeted with hardware mesh and

filling older cavities as previously stated. However,

access to the most recent,ly excavated nest cavities in
ut'ility poles shourd be províded by renoving hardware

nresh fron the entrance to cavities (z or 3 cavities
shourd be available to neet the innediat,e require¡rents
of the nesting pileated woodpeekers). The nesting
section shoul-d be ¡ronitored for a ¡rininun of z nesting
seasons to det,ernine if the woodpeckers continue to use
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cavities in the prot,ected utirity pores. rt is
anticipated that the woodpecker pair wilr find
aLternative naturar nest sites in the surrounding
habitat. However, if further use of cavities in
utility poles occurs, provision of aLternative nest
sit,es should be considered

b) A ¡rore direct assessnent of the inpact upon the
birds nay be acconplished by radio_tagging woodpecker
pairs nesting in utility poles prior to complete
protection of the poles. Radio-taEls are now available
that last approxinately 15 nonths nakinEl it possible to
follow a woodpecker pairs' novennents to determine if

'they have a successful nesting attenrpt the followinEi
year.

rf it is deterníned fron the above researeh that the
birds readily adapt to the protection of pores by nesting in
the surroundinEf natural habitat, Hanitoba Hydro will not
have t,o provide alternative nesting sites.

4. All relatively old nest eavities (older cavities in a

nesLing section ) should be f illed with ',vuttaf oan,, . Arl
danaged and undanaged utirity poles in nesting seetions
(225-ha area) shourd be r¡rapped r¡ith hardware eloth (sxsen),
as suggested 9by Runsey (pers cotrm. 1gg1), fron 1 n above
the ground to a height at which the pore dianreter is 20.0
cfl, approxinately 18.0 n. Repair and protection of poles
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should occur after the nesting season to nininize
dísturbanee to birds (approxinately July 15 or after use of
the nesting cavity has ended). Because the Literature
deternined an averaÉeg hone ranEie of 4Tg ha (z-z x z.z k¡n),

a buffer zone of protected poles outside the n"esting section
shourd be established based on: 1. the availabte pileated
woodpecker habitat (nature hardwood forest stands) in and

around the nesting section; z. proteet,ion of poles ¡rore than
2oo n fron forest cover is likery not necessary; and B.

economical considerations.

5. Arternative pileated woodpecker nest sites shourd be

provided upon proteetion of utirity pores if suggested by

the research in #3 above. Al-ternative nest sites wilr alrow
the birds to adapt to the proteetion of poles. Lure pores

should be installed along the right-of-way. The nu¡rber of
alternative nest, sites required by pileated woodpeekers in
the study area is uncrear, however, the rit,erature suggest,s

up to 2a aLternat,ive nest sites nray be required in each hig¡,
intensity use nesting section. providing al-ternative nest
sites by kiì.1ing trees is not well understood for the study
area and requires m.ore research. provision of alternative
nesting sites for secondary inhabitants, such as A¡rerican

kestrel- nest boxes (Appendix F), shourd be considered in
nesting sections where seeondary use has been noted.
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6.2.2 A I{AI{AGEHEITT STRATEGY FOR PROPOSED UTILTTY LIT{ES

Potential pireated woodpecker use of utirity pores

shourd be identified prior to t,he instarlation of new

transmission and distribution 1ines. Forest ïnventory Data

may be used to deternine the potential risk of woodpeeker

use along a proposed right-of-way. Additional ground

sanplingl and observations in the area will likely indicate
the presence of piLeated woodpeckers and avairabre natural
nest sites. Potent,ial pileated woodpeeker use nay be

assessed as follows;

High-Risk Area:

* nainry euttinB crass 1 and z, covertype 3 and 4forest stands with some ¡nore nature hardwoodsin the area
* nininal distanee to forest cover.* sínilar habítat as for high intensity use nestingsections on existing utility lines.
Hediun-Risk Area;

* nainly euttíng class S and 4, covertype g and 4forest, stands.
* nininal distance to forest cover.x< sinilar habitat as for lov¡ intensity use nestingseetions on existing utility lines.
Low-Risk Area:

* lacks covertype 3 and 4 forest stands.* Iarge distances to forest eover ( > ZOO n).
utilitv poJ-es in high-risk areas should be protected

with hardware eroth at the tine of installation. utility
poles in nedíu¡n-risk areas shourd be repaired íf da¡nage

occurs and wrapped ç¡ith hardr.rare cloth in the future if
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necessary. ut,ility poles in low-risk areas do not require
protection.
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r{aì{rroBA ,"*ï-:iiil-" cov*R ryp*
CLASSIFICAlIOH

COVER TYPE 1 (SOFTI{OOD)

* all- stands where at least T6y" ofarea consists of coniferous tree
the total basal
spec ies .

all st,ands where the basal
species is between SI"/. and
area.

area of the
75?( of the

con iferous
total basal

* all st,ands where the basal area of allspeeies is between ZS% and SO"/. of thearea.
con iferous

total basal

COVER TYPE 4 (HARDI{OODì

* all stands where the basal area of atr eoniferousspecies is l-ess than zEì( of the totar basal 
"""À.
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APPET{DIX B

HAHITOBA FOREST II{VET{TORY CUTTIÈ{G CLASS
CLASSIFICATTON

class 0 - forest land not restoeked folloçrinËl fire, cutting,windfalr or other najor disturbances (hence, potentiallyproductive land)' some reproduction ò" scattered residualtrees nay be present.

class 1 - stands whÍeh have an averaEle height of less than 3¡ret'ers. They may have been restoekeã either naturaiiy o"artificially and have scattered residual trees.
crass 2 - advaneed younEÌ growth of post size, with sonemerchantable volume. The averaEle rréight of the stand nustbe over 3 neters.

Class 3 - imnat,ure stands with
at or near their maximum rate,
eut. The avera6e height of the
meters and the average dianeter

class 4 - nature stands which nay be cut as they havereaehed rotation age.

class 5 - over¡nature stands, whieh should be given priorityin cutting.

AGE DTSTRIBUTION BY CUTTING CLASSES

HARDI,I00DS 1- 10 tI-20 2t-50 51-70 7L+

merchantable volume 6!rowing
and should definitely not be
stand should be over 10
should be over 9.0 at DBH.

CUTTING CLASS
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APPENDIX C

HAI{ITOBA FOREST INVEI{TORY CROI{T{ CLOSURE
CLASSIFICATIOÌ{

CLASS O

CLASS 2

CLASS 3

CLASS 4

O% to 2O7. erown density
21% to 50U crown density
57Z to 7OZ cro¡¡n density
7I'Å and greater .erown density
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APPENDIX D

STEPWISE DISCRIHIHAI{T AI{AIYSIS OF

}TFSTTNG HABITAT CHARACTERISTICS

PART A GROUND SAI{PIING HABITAT VARIABLES

STEP

1
2
o

ENTERED VARTABLE

Quantity of food sources
Relative % of dead standinËl trees
Relative % of foraging in stunps

F-STATISTIC

28 . r23
6.403
3.141

Prob >F

0.0001
0.0231
0. 0954

PART B COHBIÌIED GROUND SAHPLING AI{D GIS HåBITåT VARIABLES

STEP ENTERED VARTABLE

1 Quantíty of food sourees
2 % Cutting Class 3 stands,/Z25 ha

F-STATISTIC

16.929
5. 130

Prob >F

0.0011
a.o{tz

PART C UTILITY POLE HARDNESS AND PRESERVÀTIVE TYPE

NO DISCRTHINATTNG VARTABLES ENTERED
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APPEHDIX E

T{ORHAI YTELD TABLE FOR
SITE CLASS 1 ASPEII STAI{DS

(0NTARIO NORHAL YIETD TABTES)

Site-Class 1 ASPE N

A9e
in

Year

H eight

oi,.l r"î.t,
0.8.H.

in
cm

N um ber
of

Trees

B asal

Area
in

m2

Gros Total Volume m3/ha Volume
m3/ha Age

in
Years

Main Stand

uo'.. 
lcr.r.lm.r.r.

SUPPÂESSE O

IRTES
I 0tAt
PRO.
D UC.
Tt 0ft

G ¡o¡s
Mrrch.

To 7cm

0.0.8.vot. lquTU'll¡tÈt

2C

25

30

35

40

45
50
55

60
65

70

75

80

85

90
I

nrl
100 I

29.6 127 .6-31.7
29.t lzt.t -zt.s

I r 1.81 10.7-12.1

lr+.zlr2.e-rs.l
I r o.+l rs.o-17.s

I i s.s I l6.e -20.1
I zo.¡ I tB.'t -22.1

I

22.olzo.3-23.8
zt.sl zt .7 -zs.4
24.8122.s-26.7
2s.9li24.0-27.8
26.8124.9 -28.8

I

27 .612s.7 -2e.6
28.2126.3-30.3
28.8 i26.8-30.8
29.1127.2-3r.2
zg.q lzt .q -zt .+

8.f
10.:
12.',

14.:
16.5

r 8.3

20.t
21.8
23.6
25.2

26.7
27.9
29.2

J0.2
lt.2

\2.0
t2.s

)<)t
2081
17 2:
146i
12s5

1092
961

8s3
?59
687

62s
s82
537

507
478

457
444

15.

18.1

21.'
24.:
26.1

28.i
30.j
31 .9

33.2

34.2

3s.0
35.7

16.1

16.5

t6.6

16.8

t7.0

8

T2,
16,
20:
aAt¿.t -

281
31i
345

3?1

393

411

426
138

+46

+52

r56
rs9

l7 .t

l6f
6.(
s.i
4.4

3.6

3.0
2.4
i.6
1.2

0.8
0.6

7

8.

8.

8.

4.,

5.(

5.:
5.J

6.1

6.t
6.3

6.3

6.2
6.0

5.9
5.7
5.5

s.2
5.0

.8

.6

5

6

8

io
tl

I
1

2

4

r2l 5t
rzl øa

1l I 7s

rr I se
r0 

| e6

g lros
t itz
e hrs
ø fz+
5 t129

,lru
z 

lza

9'
13:

l8:
23,
28!

JJi
379

42C

457
489

516
538
556
570
58i

r88
r93

l6
Iu
llor
lro.
I

24i
27!
301
32t
349

365
377
386
393
398

401
403

62
99

t4I
184
22s

263
297
328
35s
377 

)

3e6 I

4lll
422l|
$tl
438 I

442|f
{4s I

20
25

30
35

40

4s
50
55
60
65

70
75'
80
8s
90

9s
00
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ÅPPENDTX F
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APPENDTX G

GIS HABITAT HAPS

INDEX

N_ NESTING SECTION

NN= NON-NESTING SECTTON

(eÉ. sample area 258 N = nesting section)
see APPENDTx A for information on pR0DUcrrvE F0REST.
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