,,, Mmmﬁcﬁ%&&g%% sz.mmimtm de aves 2 feands de poisais f?‘ﬂﬁmermdos

ANDRE DESROCHERS® AND SUSAN J. HANNON}
~Centre de Recherche en Bitlogie Forestidie, {:mversm Eaval, SuinteFoy, Québee, GIK P4, Capada
emailandeedestochers@sbitdavalen

 Btpuriineat of Biologiead Sciences, Univansity of Aﬁzm Bemmonman, Aii::m TaG .259 {;a:zada
érfnil hanhon@ddwn bloldgy balberd.cg

Abssttacyy Gans in forpst covar, crecied by ggnmimm fareszry, and other anthrapogenic ackivities, dre as-.

suwried to impide the mopements of many fores songbivds. Listle i3 fmown, bowever, about tbe relicianis of
differens spdcies of birds po crpss babliat gaps. We studied this- by inducing birds in the pasfﬁedgirzg period i

CFOSS Zups4f varying widirs gt toechoose Betieen routes througl wocdland O aoross DPRT.Areas by duract

ing thew,. 1 a recording of mobking calis by Chickadies [ Parus atrkapilies), Jn 278 experiménts conducted in
horedt faresf ;zm! ggrémmml iandsmﬁes mxzr Qué&% a:zy, Zj 7 bz?cis‘ or ﬂacés £f Divds éf f’m species were Gl

pm;dams gm?fermd waedfmd FOWESS, BUEH wm ?,i;ey w@r@ W times longe th,

.-tsmxt:eﬁm
However; iffeiies Meredlg?mzi}z ¢ theti. mspamw ggpﬁ?@m resuls sbou fhat imd{and Huks signiffoniy

Farilitsite: freeysenis of ¢ bs:ml.s ZEress ﬁzzgmenmd Zmrimz‘ms,

Ducisionss de Cruce 4o {iaros por Aves Paserin a’s'd% Hosques. Puranw ¢l Perodo Postfuvenil

Besustien: 55 wmfdemda Gue s CHros e it zwmm for&mzz Creados paria agrichtiurg y aityurs appividades
ARtrOpOgEntcas inmpiden ios moziientos de ;mxﬁw sgpecies. de apes Pasérins, Do cualquiss manera, se conaly
pooo. acercd @e kg renuencia de dg‘ewz:aw espedes de gres @ ruzar daras @t fos habitaes. Pstiedianmos esto, i
dzzczeﬂdo aves e o perlodo fostiuvent] o o caros de diversds dimensiones ¥ a escoger rulas & rtyds de
arees BOSCOSAS o ablertas, siediants i alfiaccidn por finindas grabidas de parvadas de Paros mgﬁlm Fn
2TE expiriiteiitos conduitidos en paisafes de Basgue borealy agricaitural, cercanos a.fg cindad de Queben, 157
aves o parvadas de s espuctas fevor atraidas En genaral, lns augs Fheron ma}rammz;‘e wirdfdas o wtafar &
fravds de-50m de dre bascosa. gue e bravds 6 50 m de ciar, para encontrarln grabacion Cudndo s 36 e
wpcitn de viajer 2 fravés de bosgre o dars, 1@ ?Wﬁa e las aves que respondieron prefirievan 1as dreds dr-
violadas, ain ctando gstos viafes fueron tres weces mas. &wgﬁx que atgios por las aréas abierias. Sin nibargo,
s eshavins mspofzézw; sediiferente manireia los tlarcs. Nuestras vesultados vrcestran que wnionss de ar

\\¢

A

S~

"

airoduction

Fogest fagmentation by imc;ﬂm-sz.fm‘z?&t@(, orother 3
mrggggtinz(: activities fas boen suggested 28 a cause for

p&pw \uam“,'zed Frene 4. {S}Jé' rasiged. Wmmcnpt ac ﬁ(@a’ Facens-
B 2 S990. .

$204 AL

ﬁﬁi:imés-’Gbséh@d-:m.-z}my-fgmst songhirds (Robinson ¢t

Al 1995). A ¢ritical component for the persisterice of agi-
mal pogmi&tzm in fragmented iandscdpres 38 the ability
of inglivideals 1o move across iphospitable habiats (il

g & Merdam 19943, Although T IRigartancs of wood-
lanid strips as swlldiife corridors has been controversial
(Wegner & Merriam 1979; Noss 1987; Sigherioff & Cox
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1987; Hohbs 1992; Mann & Pluthmer 1993), there is in-
direcy evidence showing. that birds ¢dn besiefit ffom

them. Most studies have inferréd that birds used wood-

Jand strips'in preference to £rossing gaps based on pat-

rerns of occupancy-of connected and isolated woadiots.

‘(review in Haas 199%; Machtans et al. 1996). PostAedg:

ing movements of birds on the breeding range iriclude

part of the digpersal phase for juvenile birds, These
MOVEmEnts may be impogtant (0 population persistence
hecause juveniles fiay be prospecting for territories. at
this tmie (Brewer & Harrison 1975, Morton 1992).

Haas (19957 showed that landscape connectivity: facili-
tated breedmg dispersal of songbirds, Machians et al.

(1996 reported higher movement. of soqg_ds ied a
woodland corridor than acsoss a-clearcur A

‘pation of mistnetling and observation. We know of no
studies; however, that hive documerited the trajectory

of movement over the landscape or 6bséfved responses.

of birds when confronted with the choice of Zakmg adi-
rect route across dn Opening in the forem or a detour
through the forest. Some species of forest birds iy

‘show a behavioral reluctanc:e t0 cross large forest 8aps.

(B:erregaard et al. 1992 Leds & Dhondt 1994}, posmbly
diie to increased predation risk (Hegner 1985; Lima &
Dill 1990).
‘We present a new approach to studying avian move-
ments i Tesponse 1o gaps-in woodland. We asked (1)

What is.the effect: of parrow {=<1 60 m) gaps in the forest
on:movement by songbirds? and- (2) Ts there a threshold
dmtance across gaps where birds will piefer to move.

thmugh woodland as opposed ta ¢rossing in the open?
Using playback. experiments, we documented the be-

‘havioral response of individual sorgbirds to situations.in-

which they tiad 1o travél either through straight paths in
the open or detours . along woodland edges. Although
wildlife corridors are _u_sua!ly _th_ought of-as long and nars
row strips of woodland inside an open area, we consider

that poglinear woodland edges-serve a similas purpose.

whien they link two points separdied by an open area

Methods
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Playback Experimeiits

One basie problem with studies of animals .moving in
wildlife comdors is that observers usually do 0L kngw
the destination. of the individuals observed. To. over-
come this problem, weatiracted. individiial songbirds to®
specific-poinits. We used playbacks of mobbing calls by.
Black-capped Chickadecs (Pairus atricapillus) and.Red-
breastéd Nuthatches (Sitta canadensis) to attract birds..
Mobbing cails are ofien used by birds wher. Lhey dis-
cover stanonary predators like owls (Curio 1978). We:
cannot dismiss the possibility that the mobbing calls
may cause birds to behave more cautiotsly thart usual.
Birds under tmmediate tisk (e.g:, hearby Merlin. [Falio
colurnbariis] in-light): usually stopped moving alto- -
gettier and vocalized vety little, in contrast to mobbing
birds which were I‘nghly conspicuous a.nd mobile, a3 in
other studies (Cuno & Regelmann. 1985; Ficken & FPopp:
1996) We interpret this difference as evidence that birds
experience a lower leyel of risk i miobbing situations
than in the presence of immediate risk, Besides eliciting

directed. movement, mobbing calls have the advantige

of attractmg several. 5pcaes of passennes (Furd. 1996) at
any' s€ason (A Desrochers. personal observation).

We started playback experiments as soonas juveniles-
were found outside family groups and stopped at the on-
set of migration, when species began to oceir regulatly
outsidé their breeding habitat. Ninetyione perceant of the:
287 playback experiments weére carried out-from0660-
1200 hours, under comditions with né rain or strong:

winds. We made 2 single visit at 72% of the playback

sites-and 1 additienal visit separated by >3 days at. the-

othier sités. We assumed the majority of birds were, the.
subject of no more thar one experiment; based onthe fact
that individuals of a variety of passerines. begin to. dis-

perse at this time of year, particularty: juv’eﬂjlés' {review:

by Plissner & Gowaty 1996; Weise & Meyer 1979 for

chickadees).
Birds within 10 m-of woodland edges were located vi-

saally before playback experiments started. We did not

inchude birds that were discovered as: ‘they were moving
toward or present within 5 m.of the speaker, to avoid

Study Areas
We carried out this.study from 19 July 108 August 1995 in

n Frematod Tande oy
AT Ziud aoresiga ;am.ucape u:. Cathiern Lebec, C&\ =~

ada. Landscape I was a 160 km’ mosaic ot boreal forest.,

{dominated by Abies balsamed, Ficed mdriana, and Bet-

ula paryriferay containing clearcuts ranging ffom 1 o

150-ha; at the Fotét Montmorency (47°20'N, 71°10"%,
Landscape 2 was a 67 km® mosaic of deciduous forest
(dominated by Acer saccharum, Betula allegbaniensis,
and. Fagus grandifolid) snd open felds (pastures) iny the
lowlands of the Sclaurenr fiver, near Québec city
(4645 N, 71720700, '

could be heard by the experimenters at >200 ‘m from
the speakers. -
“We used the playback method in two Sitnations: across
opent gaps. sepmung nearby woods (gap experiments;
Fig, lay orin sités prowdmg a nearby detour in the: W00d-
tand as an alternative route (t:hmcc expcnmcuts Fig.. by
Open areas were in clearcuts (vegeiation < 1.5 m),
power lines, and dirt roads (forest study area) or- open
pastures of variable widths @rural shidy aréa).
~ In gap expériments (71 sites), birds had access o 06
woodland route within > 506 m, and thus had 1o fly
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tracted simultaneously, each individual of this group
was assigned 0.2 df. This method had the advantage of
keeping information on different responses.among group
mémibers, while providing more realistic confidence in-
tervals.

Results

Playbacks of mobbing cals attractéd 421 individuals or
groups from 37 bird species. To reduce spurious éffects
catised by differences among species, we selected five
species for which we obtained at least 10 gap or choice

playback esperiments. ‘Al andlyses below are based on -

the selected species.

We carsied out gap playback experiments on:205 indi
viduals -or conspecific flocks, actoss gaps Separatmg
woods. by 7-160° m (controls 10-180 m). We found a
strong relationship -between distance of speaker and the
probability of response of birds (Fig. 2; x* = 190, df =
1,202, 7 < 0.0001), This relarjonship was not the 'sd_ie re-
sult of the distarice of the speaker; birds responded less
when the intervening space was an-open area than when
it was forested (x = 21.3, df = 1,202 b 0.0001). Hove

ever; the effect of the intérveniity. spaceé was grcater at_

wider gag__s.(d.lstance by gap presence interaction: (x° =

- 4.0, df = 1,201, p = 0.04). Although the presence of gaps+
<30 m had little overall impact on bird moveients, birds }
were three times less likely 10 cross 704m gaps and about |
cight ‘times less hkel*yr to cross 100-m, Q,aps compa:ed to.

similas distarices in the forest.

87"
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The five species differed greatly in their propensity to
respond to playbacks and cross gaps (species effects.and
associated interactions: x? = 414, df = 12,189, p° <
0.0001). Black-capped Chickadees, Red-breasted Nt
hatehes, and Red-eyeéd Vireos (Vireo alivaceis). st'rd'figly
responded to playbacks under forest cover, but were re-
lactant'ta-cross even narrow open areéss. Golden-crowned
Kinglets (Reguim satmpa) and Yellow- -rumped Warbless
(Dendrozca coronatdy were less responsive "o ‘play-
backs, but their sesponse was nevertheless diminished
when 'they had 16 eross-opert areas,

Different types of open areas may be perceived differ:
ently by the same birds. With: spcmes“pooied, the rela:
UOHSI'HPS between response ratés-and. gap widths were
not affecied by whether ‘Open” areas ‘were - Telds or
clearcuts’ (:X 0.8, df = 1,75, p = 0. . However, our
analysis swith species pooled may have been confounded
by the different frequency of ‘each species int the two
landscape types. The duthatch was the only .species
common in both landscape types. Nuthatches, like the
combined: set of spemes did not react differeritly to
flelds and clearcuts (x =1,1,df = 1,17, p = 0. 3.

‘We casried out choice-playback experiments on 73.in-
dmduals or conspecific flocks. Gaps varied from 10-170
m acfoss-and detour tengths viried from.20-330.m. De-
tourtoshortest distance ratios: (Fig. ) varied from 1.1-
6.0 and. were comehited (7, = —~0.38) due ro limired
choice. of sites. To avoid the poss1ble t:onfoundmg effect
of scale (abselutc dastances) o birds’ ‘cheices, we:én-
tcred distance A (Fig. 1) before B/A ratios in choice anal-
yses. Even though b:rds preferrcd traveling through
woodland ‘rather:than: across open areas, their prefer-

Distance o speaker {m)

All'5-species

' v O woodland @ gap. - .

H ,ﬁ O o _ gap Parus atricaplffus. Dendraica coronata. -

2 2 1954900 o, 7 -

¥ = . 1@ 1 el . =
S 08~ | “ .

, g 0.6 e = -

= = 0.4 - 7 =80 .
= ] i 0 . .

BT a7 e T T

) Tm -] : ireds
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5 b3 Vireo:siivaceus Regulis satrapa across gap

7 & 10q - - when approacbmg p!ay-
F o B RS Backs of chickaded ol
@ : 1, ™ bing calls. Sotid iinesrefer
g 08 ¥ B to playbacks made’
Z 04 - - h= 33 across gaps:and dotted
E._ 0,2':| . o HE‘..__O 20 lines refer to CO?’HTOpray«
a8 : _ backs made along forest
o 0.0k ¢ IS LS T I I M e wi | L A T L W S edges. All ines wére cal-
=1 o oo oo oo oD D OO0 oo
' NFORmoNT e NTexmoNTE culated by logistic analy-

sas. All poirits represent
4-10 degrees of freedom.
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Detour c?stancs (B) / Straight distance (A)

ence for woodland as a travel L‘Ol.ltc decreased rapidly as
the woodland route became lpnger relative to the open
route (Fig. 3a; x* = 12.6, df = 1,72, p = 0.0004).

Species differed by how they preferred taking
woodland routes instead of flying across open areas (Fig. 3;
species effects and associated igiteractions: x> = 30.2, df =
4,68, p < 0.0001). A majority]of nuthatches did not use
woodland routes even when increased route length by
as little as 20%. However, a majprity of chickadees and Yel-
low-rumped Warblers prefe woodland even though
this choice doubled or trebled| their route length, respec-
tively (Fig. 3). There were i cient data for a detailed as-
sessment of responses by kinglgts and vireos.

Discussion
Unlike previous studies, we d that birds did not just
use movement corridors, but jl:ronghr preferred them to

open areas during the postfl¢dging phase of dispersal.

The presencc of Woodlmd link s, even at the rmcro-scale

2 10- -

§ 08 _'". All 3 species i 5 Parus atricapillus

b= 06 '

8 = ]

'g 04- = n=26

g 02 ] R?=0.47

o fvi] Figure 3. Probability of using woodland

i = TR S corridors instead of flying across gaps in

e ey ; the forest when approaching playbacks

-E 08~ Sitta canadensi$ ] Dendroica coronata of chickadee mobbing calls. All lines

- i ] o

°© 06 - ] were calculated by logistic analyses.

2 1 3 - Panel a shows data on choice playbacks

¥ 4 n=34 ¢ n=13 (solid symbols) and other panels repre-

2 144 R?=0.39 ] A2<0.01 sent species for which we bad sufficient

a-o_ 00— ——f— S — data. All symbols are based on gap exper-
1 2 8 4 B @ 1 2 3 4 5 6 imentswith 4-10 individuals or flocks.

Panel scales are identical to facilitate
comparisons.

be argued that wildlife corridors are of little use to the
large number of birds flying over vast areas of inhospita-
ble land during migration. However, most insectivorous
songbirds migrate at night and move through habitats in
daytime (Alerstam 1990). Furthermore, there is now evi-
dence of fitness costs to dispersing through fragmented
forests relative to continuous ones (Matthysen & Currie
1996). Finally. songbirds are extremely vulnerable to
raptors when they fly in the open. Woodland birds re-
spond strongly to predation risk outside the cover of for-
ests (e.g., Hegner 1985; Lima & Dill 1990; Todd & Cowie
1990; Suhonen 1993). Predation risk is difficult to mea-
sure but we assume that locally common avian predators
like Sharp-shinned Hawks (Accipiter siriatus) constitute
a significant threat to birds moving through landscapes.
Although wildlife corridors may often reduce preda-
tion risk, they may also act as ecological traps by actually
attracting predators (e.g., Soulé & Simberloff 1986). Be-
cause we did not conduct our experiments within nar-
row corridors, woodlands were unlikely to be ecological
traps here. A further problcm with woodland corridors

ments On the bas:s of d.lStanCC we mfer thar. Yellow—
rumped Warblers and chickadées valued woodland routes

roughly twice as much as alternative routes in the open.
To our knowledge this is the first Guaniiiative assess
ment of the decision rules used by birds while traveling
through mosaic landscapes. Even though we did not
conduct experiments in woodland corridors per se, we
believe our findings support empirically one key compo-
nent of the rationale in favor of wildlife corridors (i.e.,
that moving individuals will take significant detours to
e

avoid open areas).

Why avoid open areas? Forest songbirds are extremely
vagile, as demonstrated by their migrations, and it may

forces bll'dS to greatly clongate their movements
through landscapes, even if they are not aimed for a spe-
cific, distant point. We contend, however, that the ener-

neu(‘ cost of u::na datonrs thr u‘ug}" woodlan

in the postﬁﬂedging phase of dispersal compared with
the cost of predator exposure because food is abundant
at this time of the year.

Species and Open Area Effects

Forest songbirds are assumed to benefit more from
woodland corridors than species adapted to open areas.
Although all the species we studied were strictly forest

v
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species, we found strong differences in their response o
ihe tadeoff between ravelin "_-t'hroug_h woodland versus
‘crossing open aréds. It is thegefore difficult to make gen-
eral statements on how much wobdland corridors facili-
tate forést bird movements a5 a2 whole, Why are species
like nuthatches {ess reluctant to fly- through open areas
than other species? One possible. explanation is that spe-
dies uséd to open, exposed xf—ucrohabxtats (like treetops
in the case of nuthatches) are better eqmpped to deéal
with open-arez threats like tgptors than §pecies seldom
foraging on the periphery s f Cover. Pl:ryback experi-
ments on 4 larger number of species will help answer
this questiof. '

‘We found no. measurable difference in the way song-
birds tésponded to clearcutsiot ‘opén felds. The effects
of forest fragmentation are thought. to’ differ greatly be-

tween agricultusal and foreStry landscapes, owing in.

part to the fact that the latferare more dyhamic than the

former because of regencration of woodland cover

(Askins 1994). With respect tlo avian dispersal, clearcuts
1itay be.more: permeable to movements than open fields

‘because they often haye remgant trees left uncut, which

may act as “stepping stones.™ Our study did not assess the

“stepping stone™ effect becdiise we avoided clearcuts
with significant numbess of desidual trees. This effect is
currently under study.

Cenclusions

Although the scale of the playback experiments was re-

stricted o staall habitat paiches, we were able to mea-
sure a strong response of birdls Lo the. connectedness of

‘woodland habitat. We werejable 1o, document for. the

first fime that ‘birds in -thd postﬂedgmg pcnod do

.suo_rig_lmfer moving throvigh woodland than in. the

open, when given the: chctce However, this preference
was not constant among spéciés, and woodland corri:
dogs therefore facilitate moyements of some species
wiore than others. We realize that this set of experiments
does not directly address the role of'waodland corriders
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