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LONG-TERM TRENDS IN BIRD POPULATIONS ON
AN ELECTRIC TRANSMISSION RIGHT-OF-WAY

by Richard H. Yahner', Russell J. Hutnik', and Stephen A. Liscinsky?

Abstract. We conducted a 2-year study of bird poputations on
the Green Lane Research and Demonstration Prgject, which s
located along a 500-kV transmission line right-of-way (ROW)
of the Philadelphia Electric Company, in the Piedmont Prov-
ince, Montgomery County, Pennsylvania, U §., m spring and
surnrmer 2001 and 2002 The objectives of our study were to
(1) deterrnine the diversity and relative abundance of bird
populations 1n spring versus surnrmer on the ROW, (2) compare
bird use among five representative treatrment uruts of the ROW,
and (3} compare use of wire zores versus border zones on the
ROW In addition, bird populations m this study were com-
pared to those observed on the ROW in 1987 and 1988
Forty-four species {including one hybrid) were observed on the
ROW during 2001 and 2002 In 1987 and 1988 combimed, 42
species were noted on the ROW, thus, despite continued
mechameal and herbicidal maintenance of the right-of-way, the
bird commumty has changed very litle over the past 15 years
More species were abserved on the ROW 1n spring than in
sumnmer Common bird species on the ROW in one or both
seasons were those adapted to early successional or edge
hahitats Total abundance of all species combined, however,
was higher n sumrmer than in spring, in part because of the
presenice of many family groups (parenss and fledghing young)
Most species were found 1 the mowimg phis herbrcide unit and
the fewest were noted in the foliage-spray unit Considerably
more birds were observed in border zones than in wire zones
of the ROW. Thus, border zones are very mmportant habitat for
birds along a ROW, with ats combmahon of shrub—forb—
grass cover iype

utility companies, foresters, wildlife biologists, the public,
and others by providing a comprehensive ecological
understanding of the response of biota to nights-of-way
managermnent.

The Green Lane Research and Demonstration Area 1s
located along a 500-kV transrussion line right-of-way of the
Philadelphia Electric Company GPU Energy 1n the Piedmont
Province, Montgomery County, Pennsylvamaa, U S Since the
ncepben of this project, a mamtenance technique, termed
the wire zone/border zone method (Bramble etal 1992),
has been used for all treatment units on the ROW (Figure 1)
This technique 1s designed to produce a forb-low shrub-
grass cover type In wire zones that is resistant to undesir-
able (target) trees while maintaining a shrub cover type in
border zones, thereby creating a diverse wildhfe habitat on
the ROW (Yahner et al 2002h)

Long-term research studhes, such as those at Green Larie
and State Game Lands 33, are invaluable for understanding
the effects of land uses on fauna {e g , bird populations)
{Saunders et al 1991, Yahner et al 2002b) Long-term studies
of bird populations, m particular, are timely because certain
spectes {e g , early successional species) have expenienced
dechines over recent decades, partially becanse of forest
maturation in the U S. northeast (Yahner 2000a, 2000b,
Hunter et al 2001). Electric transmission hne rights-of-way
are linear corridors that create early successional habitat 1n
otherwise contiguous forested tracts; hence, studies of bird
populahions in and along rights-of-way are relevant because
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control WIRE/BORDER ZONE METHOD

The Green Lane Research and
Demonstranon Prgject has been
ongowng since 1987, making 1t one
of the longest continucus studies
exarmining the effects of mecharu-
cal and herbicidal mamtenance on
flora and fauna aleng an electric

transmssion night-of-way (ROW)
(Yahner et al 2002a). Tins long-
term project 1s very mmportant to

Figure 1. Diagram of an electric transmission right-of-way showing wire and
border zones. A tree-resistant, forb-grass cover type develops in the wire zone,
whereas a tall shrub cover type is common in the border zone.
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birds can be indicators of the effects of vegetative manage-
ment on the local ecosystemn {Bramble et al 1992).

The objectives of this study were to {1) deterrnine the
diversity and relative abundance of breeding bird populations
1n spring versus summer on the ROW, (2) compare bird use
among five representative treatmment umts of the ROW, and
{3) compare use of wire zones versus border zones on the
ROW Tn addifion, burd pepulations in this study were
compared to those observed on the ROW n 1987 and 1988
{Bramble et al 1992)

METHODS

Vegetation on the ROW

Whate ash {Fraxinis americana) , sassafras (Sassafras albidum),
black cherry (Prunus seroting), and eastern redeedar (Jureperus
v1rg1mana) were common trees in border zones, whereas
white ash and sassafras were abundant trees 1 wire zones
{Yahner et al 2002a) Common shrubs on the ROW were
blackberry (Rubus allegheniensis) and Japanese honeysuckle
{Lorucera japonica), the dormnant shrub was goldenrod

(Solidago spp )-

Treatments on the ROW
‘We selected five treatment units for study. mowing (0.58
ha) , foliage spray (0 50 ha), mowing plus herbicide (0 79
ha), stem—foliage spray {0.60 ha) {Figure 2}, and
handcutting (0 27 ha) The total acreage sampled on the
ROW was 2 74 ha, with approximately 50% each m wire
zones and border zones These were the same treatment
uruts used 1 previous sampling of bird populations in 1987
and 1988 (Bramble et al. 1992)

Mainteniance treatments were applied m July 1998
{details of previous treatrnents can be
found in Yahner et al. 2002a). Briefly, all
undesirable trees were cut 1n wire and
border zones of the handcutting urut and
1n border zones of other units. Wire zones
m each umt (excluding handcutting) were
mowed and/or treated with herbicides. The
mowing urit was shrub—forb cover type in
both ware and border zones The stern—
[oliage spray umt was forb—grass—shrub
cover type in the wire zone and shrub—
forb cover type 1 the border zone. The
mowing plus herbicide unit was grass—
forb—shrub cover type 1n the wire zone
and shrub—forb cover type n the border
zone. The fohage—spray mowing plus
herbicide urnut was forb—grass—shrub cover
type 1 the wire zone and shrub—{orb
cover type m the border zone Lasily, the

o

Bird Surveys on the ROW

Bird surveys were conducted for 6 days each in spring (late
May to early June) and summer (late July to early August)
The spring corresponds to the breeding season, and the
summer is the period when young are fledged from the nest
and are typically associated 1n farmly groups with their
parents Approximately the same schedule was followed 1n
both years A minimum of 2 years of data 1s important
because of year-to-year differences that may occur m
population studies resulting from weather or other biologi-
cal phenomenon.

Surveys were conducted from sunnse to about 10 00
AM (1000 hours) All buds seen or heard were noted to
species, H possible, sex and age of each bird were also
recorded The location of each bird {1 e., treatrnent urut used
and whether it was 1 the wire or the border zone) was
determined The average total number of birds of all species
combined per day and the average number of indrvidual
birds per species per day were calculated on a per-hectare
basis for each treatment {n = 5 treatments) and for each
zone (wire versus border) in each season.

RESULTS AND DISCUSSION

Diversity and Relative Abundance in Spring
Versus Summer

Thirty-nine and 30 bird species were observed in spring and
summer 2001 and 2002, respectively, on the Green Lane
Research and Demanstration Area (Table 1*) In both
seasons, the three most common species were field sparrow
{scientific namnes are grven 1 Table 1), commoen yellowthroat,

*All tables are located at the end of thus article
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handeuttmg unit was characterized by
shrub—tree—forb cover type m both wire
and border zones

Figure 2. A stem-foliage spray unit on the Green Lane Research and
Demonstration Area. The border zone is on the left, and the wire zone is

on the right (photo by R. Yahner, May 2002).
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and indigo bunting. Also, 1 spring, praine warbler, narthern
cardinal, Amenican goldfinch, gray catbird, and eastern
towhee were abundant In summer, addiional common
spectes included gray catbird, house wren, eastern towhee,
northemn cardinal, and American goldfinch Each of these
species is adapted to early successional habitats or edge
habitats (Fergus 2000), which 1s charactenstic of habitat
created by the wire zone/border zone method of vegetative
management Similarty, early successional bird species {e g ,
field sparrow, cornmon yellowthroat) were cormmon on the
State Game Lands 33 nght-of-way m Centre County, Pennsyl-
vama (Yahner et al 2002b) Early successional habitats are
cntical to populations of these bird species (Yahner 2000a,
2000b; Hunter et al 2001), particularly because habitat in
Pennsylvania and m the northeastern United States 1s
beginning to revert from abandened farmland to mature
forest {Litvaitis 1993; Yahner 2000a, Hunter et al 2001)

Bird populations m 2001 and 2002 were quite simlar to
bird observed in 1987 and 1988, except for subtle differ-
ences For example, 44 bird speries (counting the “Brewsters”
warbler as a separate “species”) were observed in the 2001-
2002 era compared to 42 species in the 19871988 era
(Bramble et al. 1992) Two common species on the ROW m
spring during both eras, blue-winged warbler (and the hybnd,
“Brewsters” warbler) and prairie warbler, fledged young and
disbanded farmly groups before the summer counts These
warblers produce one brood each year and then mugrate
south for winter relatively early in the summer {e g , Fergus
2000) However, the "Brewsters” warhler hybrid between
blue-winged and golden-winged warbler (Vermmvora chrysoptera) |
was not seen on the ROW n the 19871988 era, but the
golden-winged warbler was uncommon

Infrequently occurning species noted on the ROW m the
1987-1988 era [e.g , mockmgbird (Mimus polyglottus)], were
seen near the ROW in the 20012002 era; conversely, wald
turkey were seen on the ROW in 2001 and 2002 but only in
the vicmity of the ROW in 1987 and 1988 (Table 1) (Bramble et
al 1992). Brown-headed cowbirds, which are brood parasites,
remained low 1 numbers in both 1987-1988 and 2001-2002
eras {(Bramble et al. 1992); that is, the presence of the ROW did
not increase cowbird abundance 1n the area (see Yahner 1995)
One notable change, however, was the presence of fish crows
on the ROW (Table 1). This species has steachly increased its
nurnbers and geographic range throughout Permsylvama and
the U S northeast m recent years (Fergus 2002).

Total abundarnce of all species cornbined was relatively
similar between spring (1,572 birds/100 ha/day) and summer
(1,630 birds/100 ha/day) (Table 1) A factor contributing to a
somewhat mgher total abundance in surmmer than i spring
was the presence of many family groups on the ROW in
summer (Table 2). Family groups of 15 species were observed
on the ROW, totaling 252 farmiy groups/t 00 ha/day The most
frequently encountered fanuly groups were those of common
yeltowthroat, gray catbird, field sparrow, house wren, mdigo

bunting, eastern towhee, and northern cardnal. In addion,
farmly groups of woodland speaes (e g , black-capped
chickadee and tufted tittouse) were observed on the ROW
Simular resulis were found on the State Game Lands 33
Research and Dernonstration Area in Centre County, Pennsyl-
varma (Yahner et al 2002). Other recent stuches have shown
that early successional habatats are important to fanly
groups or fledghng forest birds as sources of food and cover
(e g , Pagen et al. 2000). Presumably, marny farmily groups of
these 15 species were present on the ROW m summer
because of abundant arthrapads (insects, etc ) as food for
young (e g , Yahner et al. 2002b) In several cases dunng
surrner, adult birds were noted with foad mn ther beaks,
which probably was intended for young fledgling birds 1n the
immediate vicimty (R Yahner, personal observanon) Thus,
the Green Lane Research and Demonstration Area, which 1s
managed via the wire zone/border zone method, provided
food and cover for numerous family groups of early succes-
sional, edge, and woodland bird species.

Several bird species were not seen on the ROW but were
nated within the mmmediate vicmity (<200 m) or flying over
the ROW 1 2001 or 2002 These were great blue heron
(Ardea herodias), turkey vulture {Cathartes aura}, Couper’s
hawlk (Acecipiter coaperil), black-billed cuckoo (Coccyzus
erythropthalmus), hairy woodpecker (Picoides villosus),
pileated woodpecker (Dryocopus pileatus), tree swallow
{Tachycineta bicolor), mockingbird, white-crownied sparrow
[Zonotricha leucophyrs (rmgrant) ], and rose-breasted
grosbeak {Pheucttcus fudoviclanus)

Diversity and Relative Abundance Among
Treatments

The number of species per umnit varied from 23 in the
foliage—spray unit to 33 m the mowing plus herbicide umit
{Table 3) The number of species per unit may be partially a
function of umt area, with mowing plus herbicide being the
largest urut. Total abundarnce of all species combined was
highest in the handcuttmg umt {2,571 birds/100 ha/day)
versus other units {1,246 to 1,764 birds/100 ha/day). Also,
high abundance 1n the handcutang unit was attnibuted m
part to the use of the transmission tower in the unit by fish
crows (Table 4) and to the patchy nature of the handcutting
unit. This urat was characterized by shrubs and open
herbaceous areas, unlike the mare homogeneous, shrubby
handeutting umts found on the State Gamne Lands 33
Research and Demanstration Area (Yahner etal 2002b)
Interestmg, the handcutting unit was the least suitable unit
to birds in a previous study (Bramble et a1 1992)

Diversity and Relative Abundance In Wire Versus
Border Zones

Nearly four-fifths (79%) of the bird observations on the
Green Lane ROW 1n 2001 and 2002 were m border zones,

despite border zones being approxamately equal in area to

[ Author: 2002a,2002b, or both? |




Joumal of Arboriculture 29(3) May 2003

159

that of wire zones (Table 5). This finding
attests to the importance of tiis zone to
bird populations and to the relevance of
the wire zone/border zone method as a
sound wildhfe management practice along
nghts-of-way Border zones tended to be
more often used by birds in the two
mowed umts {mowng and mowing plus
herbicides) than in the other unts {(88%
versus 66% to 75%, respectively).

Nonmowed umits were charactenzed by
sorme shrubs in the wire zone, which were
used as perch sites by birds (Figure 3)
Hence, a combination of ware zones and
border zones, regardless of treatment type,
provides a variety of habitats for numerous
bird species adapted to vanous vegetative
cover types along a nght-of-way

Of the total number of bird observa-
tions {n = 1,059) on the Green Lane ROW
m both years, 53 (5%) were birds perched
OT1 {ransmission wires or on transmission-
line towers (Table 4) Thus, 11 bird species used ware zones to
some extent because of the presence of artificial subsirates
(e g , etther wares or towers, rather than vegetation created by
the nght-of-way management) Only the mourmng dove used
the wares as perch sites, whereas the other ten species used
the towers as perch sites

In summary; based on this 2-year study, the bird commu-
nity on the Green Lane Research and Demanstration Area 15
quite diverse on zll treatment uruts In addihon, despite
contnued mechamcal and herbicidal maintenance of the
night-of-way, the bird commemity has changed very little over
the past 15 years Bird species on the ROW are adapted to
early successional or edge habitats created by the wire zone/
border zone method; species m the summer also mclude
those that breed m woodlands but use the ROW as foraging
sites This study also confirms the importance of the border
zone as habitat to birds i both sprng and summer. The
presence of many tarmly groups of birds supports the fact
that food resources are common on the ROW. We strongly
recommend the use of the wire-zone border-zone method for
rights-of-way management
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Table 1. Number of birds per individual species/100 ha/day,

number of birds of all species combined/100 ha/day, and total

number of species ohserved on the Green Lane Research and
Demonstration Area in spring versus summer 2001 and 2002
based on hoth years combined and all treatment units com-
bined. Abundance of an individual species is underlined in a

given season if exceeding 125 birds/100 ha/day.

Season
Bird species Spnng Summer
Fietd sparrow (Spizella pusiifa) 270 204
Common yellowthroat (Geothlypis irichas) 149 234
Indigo bunting (Passerina cyanea) 182 149
Gray catbird (Dumetella carolnensis) 82 164
Northern cardmnal {Cardinals cardinafts) 106 115
Eastern towhee (Pipilo erythrophthalmius) 82 121
American goldfinch (Carduelss tristis) 88 77
Prairie warbler (Dendrorca discolor) 131 0
House wren. (Troglodytes asdon) 0 115
Blue jay (Cyanocitta cristata) 27 52
Tufted ttmouse (Baeolophus bicofor) 49 24
Yellow-breasted chat (Ictena virens) 58 6
Carolina wren (Thryothorus ludovicianus) 21 43
Eastern phoebe (Sayormis phoebe) i5 49
Blue-wingerl warbler (Vermmora pinus) 61 0
Black-capped chickadee (Poecile atricapi/ius) 15 43
Fish crow (Corvus ossifragus) 30 21
Song sparrow (Mefospiza melodia) 21 30
Mourning dove (Zenaida macroira) 3 36
Downy woodpecker (Picoides pubescens) 3 30
Eastern kingburd (Tyrannus tyrannus) 24 6
Brown-headed cowbird (Molothrus ater) R 0
Great crested flycatcher (Myiarchus erfnifus) 12 15
Amertcan robin (Turdus mugratorius) 3 24
Northern flicker (Colaptes auratus) ] 18
Baltimore oriole (Icterus gatbuia) 0 18
Eastern bluebird (Siaha sialus) 15 0
Brewsters warbler {Vermivora pinus X chrysoptera) 15 0
Ruby-throated hummungbird (Archifochus columbris) 6 6
Red-bellied woodpecker (Melanerpes erythrocephalus) 0 12
American crow (Corvus brachyrhynchos) 12 ]
Blue-gray gnatcatcher (Poltoptila caerulea) 9 3
Scarlet tanager (Prranga ohivacea) 12 0
Red-tailed hawk (Buteo jamaicensis) 3 6
Cedar waxwing (Bomby«illa cedrorum) 6 0
Red-eyed vireo (Vireo ofivaceus 3 3
Black-and-white warbler (Mnrotita varia) 6 0
Wild turkey (Meleagrss gaflopavo) 3 ]
Eastern wood-pewee (Contopus virens) 0 3
Carolina chickadee (Paecile carofinenss) 3 0
White-breasted nuthatch (Sitta carofimensis) ] 3
Wood thrush (Hylocichla mustelina) 3 0
White-eyed vireo (Vires gnseus) 3 0
Ovenbird (Sefurtss aurocaptifus) 3 0
All species combined 1,572 1,630
Total number of species 39 30

Table Z, Number of family groups per
individual species/10( ha/day and number of
Family groups of all species combined/100
ha/day observed on the Green Lane Research
and Demonsiration Area in summer 2001
and 2002 based on both years and all
treatment units combined.

Bird species No family groups
Common yellowthroat 572
Gray cathird 364
Field spartow 364
House wren 243
Indigo bunting 184
Eastern towhee 184
Northemn cardinal 184
Blue jay 121
Black-capped chickadee 91
Tufted titmouse 61
Eastern phoebe 61
Song sparrow 61
Fish crow 30
Carolina wren 30
American robin 30
All species combined 252.0
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Table 3. Number of hirds per individual species/100 ha/day, number of bird
species of all species combined/100 ha/day, and total number of species observed
per treatment unit on the Green Lane Research and Demonstration Area in spring
and summer, 2001 and 2002 combined. Treatment units: M = mowing, F = foliage
spray, MH = mowing plus herbicide, SF = stem—foliage spray, and HC =
handcutting. Abundance of an individual species in a given treatment unit is
underlined if exceeding 125 birds/100 ha/day.

Treatment urut

Bird species M F MH SF HC
Field spartow 259 274 163 276 250
Cormmon yellowthroat 144 199 i00 193 327
Indigo bunting 138 224 147 111 312
Gray catbird 230 116 68 77 156
Northern cardinal 86 75 126 50 316
Eastern towhee 101 100 9 90 172
Armerican goldfinch 50 91 26 152 140
Prairie warbler 50 116 a8 7T 62
House wren 14 83 108 40 47
Blue jay 65 25 53 7 47
Tufted titmouse 43 0 26 41 78
Yellow-breasted chat [ 50 0 K] 156
Carolina wren 22 B8 38 35 16
Eastern phoebe 29 25 42 35 31
Blue-winged warbler 43 25 21 35 3
Black-capped chickadee 14 0 42 41 47
Fish crow 50 8 16 0 94
Song sparrow 86 42 0 0 0
Mourning dove 22 17 32 7 16
Downy weodpecker 7 17 21 14 32
Eastern kungbird 0 0 10 35 79
Brown-headed cowbird 29 0 10 0 63
Great crested flycatcher 7 33 5 21 22
American robin 7 0 5 11 79
Northern flicker 14 8 0 14 17
Baltirnore oriole 7 8 10 7 16
Eastern biuebird 7 8 10 7 0
“Brewsters” warbler 7 0 0 28 0
Ruby-throated hummingbird 7 0 0 14 16
Red-bellied woodpecker 0 0 5 7 32
Armerican crow 22 0 5 0 0
Blue-gray gnatcatcher 7 0 0 14 16
Scarlet tanager 0 0 16 0 16
Red-tailed hawk 0 0 3 7 0
Cedar waxwing 0 0 0 14 0
Red-eyed vireo 0 8 0 0 16
Black-and-white warbler 0 0 0 14 0
Wild turkey 0 0 5 0 0
Eastern wood-pewee 0 0 5 0 0
Carolina chickadee 0 0 5 0 0
White-breasted nuthatch 0 0 5 0 0
Wood thrush 7 0 0 0 0
White-eyed vireo 0 0 5 0 0
Orvenbird 0 0 0 7 0
All species combined 1,674 1,764 1,246 1,528 2,571
Total number of species 30 23 33 32 30
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Table 4. Number of bird observations on transmission-line towers or
transmission-line wires on the Green Lane Research and Demonstra-

tion Area in 2001 and 2002.

Species Observations on towers Observations on wires

Mourning dove 0 13
Fish crow 16
Brown-headed cowbird 10
Amenican ctow

Indigo bunting
Red-tailed hawk
Eastern kingbird
Northern flicker
Eastern phoebe
Common yellowthroat
Field sparrow

Total
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Table 5. Use of wire zones versus border zones by all bird species combined in each of five
treatment units on the Green Lane Research and Demonstration Avea during springs and
summers of 2001 and 2002 combined. Use is based on the percentage of the total number
of observations (actual number of ochservations in parentheses) in a given unit. Treatment
units: M = mowing, F = foliage spray, MH = mowing plus herbicide, SF = stem-foliage
spray, and HC = handcutting. The amount of area in the border zone of each treatment
unit is approximately equal to that of the wire zone.

Treatment unit

Zone M F MH SF HC Total

Wire 129% (28) 34% (67) 12% (27) 25% (57) 27% (47) 21% (226)
Border 88% (202)  66% (130)  88% (200)  75% (173)  73% (57) 79% (833)




