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Strip-cutting: nest predation and breeding bird
response to strip regrowth

Gilles Falardeau, Jean-Plerre L. Savard and
André Desrochers

“_
Abstract

We compared breeding bird abundance and nest predation rate in strip-cut stands of different age of cut and in clearcuts
using the spot-mapping method. The forest was 50-70 years old and dominated by comifers. Timber harvesting created
20 m wide clearcut strips separated by 20 m interstrips of mature forest. Strip-cut plots had higher breeding bird
densities and richness than clearcuts and final cuts {where the interstrip was cut}. Strip-cut stands provided breeding
apportunities for 28 forest-associated species not found in cleatcuts ot final cuts, whereas the lager habitats were ysed
for nesting by & species not found in strip-cuts. Strip-cutting allowed the addition to the forest bird community of a
few open country species such as Commen Yellowthroat and Chestnut-sided Warbler. The abundance of these species
decreased with forest regeneration. The regrowth dominated by deciduous trees and shrubs created suitable habitat for
deciduous furest species such as Veery, Ovenbird, Canada Warbler and Rose-breasted Grosbeak. Predation rates on
artificial nests did not differ between trearments or between strips and interstrips. Shrub nests, however, were more
frequently preyed upon than groond nests, while well-concealed ground nests suffered the lowest predation. Bird
communities were extremely dynamic, responding to changes in vegetation structure and composition. Sthp-cuts
permutted the retention of a large proportion of the forest bird community at least untii the final cut. Thus, our results
suggest that strip-cutting 15 an efficient compromise between forest harvesting and conservation, but only when
tntersinips are retained several years afier the cut.

Résumé

Nous comparons |'abondance des oiscanx nicheurs ct le taux de prédation des mids dans deés coupes par bandes d'3ges
différents et dans des coupes 4 blanc en utilisant Ta méthode des plans quadrillés. La forét avait de 50 3 70 ans et était
dorrunée par des coniféres. La coupe forestizre a créé des bandes de 20m de largeur séparées par des interbandes inlactes
de 20 m. Les parcelles dans les coupes par bandcs avaient des densités et des richesses plus grandes d'ciseaux nicheurs
que les coupes totales et les coupes finales (o I'interbande intacte a été coupée aussi), Les patcelles de coupe par bandes
supponérent 28 espéces d'oiseaux forestiers absentes des coupes totales et finales qui elles, ne supportérent que 8
especes absentes des parcelles de coupe par bandes. Les coupes par bandes ont permis 1'addition de quelques espéces
de mlieux ouverts a la communauté d'oiseaux forestiers, par exemple, la Paruline masquée et la Paryline 4 flancs
marrons. L'abondance de ces espéces a diminué avec la repousse de la végétation de 1a bande coupée. Cette repousse,
domunée par des arbres et des buissons feuillus, 2 créé un habitat propice pour les espéees associées aux foréts feuillues
telles que Ja Grive fauve, 12 Paruline couronnee, la Paruline du Canada et le Cardinal 3 poitrine rose. Le taux de prédation
sur les nids artificiels ne différait pas entre les types de coupes ou entre les bandes ct les interbandes, Cependant, les
nids localisés dans les buissons ont &té victimes de prédation plus frequemment que les nids au sol. Les nids au sol bien
cachés étaient aussi ceux ayard subis lc meins de pridation, Les communautés d°ciseaux étaicnt més dynamiques,
réagissant gux changements dans la composition et la stracture de la végétation. Les coupes par bandes ont permis Ia
rétention d’une grande proportion de |2 communauté des oiseaux forestiers, du moins jusqu'a la coupe finale. Alers, nos
résultats sugpérent gue la coupe par bandes est un compronus zcccptable entre I'exploitation forestiére et la
conservation, mais seulement lorsque les interbandes sont préservees intactes pour plusieurs années,
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Introduction

With Canada’s matification of the Comvention on
Bicdiversity in 1992 the sustainable development of
our forests has become a prominent issue (Biodiversity
Science Assessment Team 1994). Sustainable forestry
implies that harvesting activities are sustainable and do
not permancotly affect biodiversity in managed forest
ecosystems (Hunter 1990, Salwasser 1990; Middlston
1994),

To achieve sustainable development of our forests
and to be able to use harvesting practices as
biodiversity management tools, it is essential to
quantify the positive and negative impacts of each
practice and regime of practices on biological
diversity. The jmpact of forestry practices on birds is
becoming increasingly quantified (Titterington et al.
1979: Crawford et al. 1981; Morgan and Freedman
1986; Welsh 1987, Hagan et al. 1997} and birds are

often uszed 3s umbrella species t¢ protect other
components of biodiversity (Welsh 1987, Savard
1994).

Stop cutting is most often used when 2 seed
source needs to be preserved for natural regeneration,
but iz occasicnally used as a4 compromise to
clearcutting as a way of maintaining a temporary forest
structure while axtracting some wood, The impact of
strip-cutting on birds is poorly knewn (Freedman et al.
1981; Doyon et al. 1994) and the response of birds o
strip regrowth has yet to be studied. Little is known
either of the impact of sinp-cutting on breeding
success of birds. Several studies have shown that in
heavily fragmented agriculturzl or urban landscapes,
nests located close to edpes suffered higher probability
of failure than nests located further away from edges
{Gates and Gysel 1978, Andrén and Angerstam 1988},
However, studies in  frapmented landscapes still

Figure 1, Sketch map of study area south-west of Québec City showing relative location of study plets and transects,
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dominated by forest did not report similar Tends
{Yahner and Wright 1985, Rudnicky and Hunter
1943). Strip-cutting creates a large smount of edges.
Such an increase in the proportion of habitat near
edges could have significant impacts on the
reproductive success of birds,

The goal of this study is threefold: (1) 1o document
the changes in the composition of bird communitics as
harvested strips undergo succession: (2) o contrast bird
comununitics of strip-cut areas with those of clearcuts
and of final cuts, which are harvested areas whose
interstrip has been removed several years after the
initial cut; and (3) to cornparce nest predation in natural,
strip-cut and clearcut forest stands.

Study area

The study arca, locatcd about 60 ko south-west of
Cuebec city (Figure 1), was stop-logged from 1978 wo
1990, Timber harvesting was donc systematically with
20m wide harvested strips separated by 20m intersirips
{Figure 2). The conifer forest was dominated by 50270
year-2ld balsam it and spruce trees ranging betwicn
12 and |7 m in beight. Located in the SL Lawrence
low lands, the area is rather flat and poorly drained due
to a gleyved mincral soil {Dubé ot al. 1993; Dubé et
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Plamondon 1995), Tempemtures average -13°C in
Jatwary and 19°C in July, with an average annual
precipitation of 1228 mm (Environment Canada
19933,

Methods

Bird surveys

Breeding bird density was estimated using the spot-
mRpping technique (Williams 1936; Bibby et al.
1992}, Ten spot-mapping plots of 10 to 14 ha each
were surveyed in 1995, Two plots were located in five
forest types: (1) recent stip-cuts (6 yoars old): (2}
medium-aged or intermediawe strip-cuts 1 years old);
(3} old sirip-cuts (14-15 years oldy, {4) final cuts
{strip-cuts whera the interstrip is curt after about 5-10
yoars of strip teprowth), and (5) clearcuts (3-5 years
old). In cach type, one spot-mapping plot sampled
regeneration deminated by conifers and onc by
deciduons vegetation. Each plot was grided at 40 m
intervals 1o facilitate positioning of the birds except in
clearcats where o 50 m prid was laid. Plots were
sutveyed seven to eight times between 5 June and 4
hly 1995 All censuses weore conducled between
suncise and 1030h EDT, and cbservers were rotated
between plots,

Figure . Aerial view of 20 m wide strip-culs, also showing two final cut areas,
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Vegetation survays

For each spot-mapping plot, excepr clearcut plots,
vegetation cover was estimated visually at B0 peints in
the grid {40 in the strip, 40 in the intersmip). In clearcut
plots 36 points positioned systematically throughout
the plot were sampled. At each point we quantified
regrowth in terms of propertion of conifer and
deciduous species using five classes (conifer, comfer-
deciducus; mixed; deciduous-conifer; deciduous). In
the strip, we assigned a height class to the vegetation
(<2 m, 2-3 m, =5 m) and ¢valuated the percent cover
of the regrowth (<30%, 30-60%, =600} At pomts
located in interstrips, we estimated the percent cover of
shrubs and trees <6 m (<1096, 10-408%, >=4084). For
trees taller than & m, we recorded only the coniferous-
deciducus proportion because the overall tree cover
was very uniform. Results were compiled using the
number of stations classified visually in each height or
cover calegories.

Artificial nests

We used artificial nests containing twe Japaness Quail
{Coturnix cotwrmix Japonica) eggs to  estimate
predation: in four forest types: uncut forest and three
apes of strip-cut forest (young, intermediate, old). In
each type we positionsd three transects of 20 nests
each oriented perpendiculatly to the strips with nests
located 20 m apart so that in stip-cut areas, 10 nests
were located in strips and 10 in intersirips, Alternating
nests were positioned in the following manner: 2 on
the ground {1 in the strip, 1 in the interstrip), 2 at 1-2
m height {1 in the stmp, 1 in the interstrip} and so on.
Mests in shrubs wers made of chicken wire and filled
with mosses and leaves. Ground nests were
depressions filted with dead leaves. We positioned a
plastic chip under each ground nest 1o emsure
relocation of depredated nests. Nests were visiled at 7-
. 14- and 21-day intervals. For each nest we recorded
the number of eges preyed upon. One observer
classified each nest in three qualitative concealment
categories: well, moderately and poory hidden.

Data analysis

The numbcr of breeding pairs in cach plot was
estimated according to [BCC critenia {Intemational
Bird Census Comnmitiee 159700 Statistical analysis was
limited dus to small sample sizes, Species richness and
breeding density were compared using a 2 factors
ANOVA (forest type, regrowth type}l with one
observation per c¢ll using the GLM procedure of the
SAS software (SAS Institute, Inc. 1990a) As S5AS
cannot calculate the interaction between the two
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factors when there is only one observation per eell, we
used a test developad by Tukey (Montgomery 1984
212-213). Homogeneity of variance was verified by
plotting residuals against predicted values and
normality of data was tested with the Shapiro-Wilk test
of the UNIVARIATE procedure (SAS Institute, Inc.
1996k} We also used the number of detections duning
a census a8 a unit and averaged it over the seven or
eight visits. This provided a relative abundance
estimate for transient or non-tercitorial species
{Appendix 1). To compare community structure
among treatments, we used cluster analysis performed
with the average linkage method (SAS Institute, Inc.
1990a). The similarity matrix obtoned with Horm's
index  of similarity computed between each
combination of plots was used as input data.

Artifieial nest data were analysed with the
SASANSIGHT unit of SAS, which allows adjustment
of genetalized linear models (SAS Instiate Inc.,
1993). Because the dependent variable was binary (1 =
nest predation, 0 = no predation), we adjusted logistic
regression models, The first model contained only
stip-cut forest data with age of strip {young,
intermediate, old), height of nest (ground or shrub),
location {steip or interstrip) and conceablment index
(well, moderately, pootly hidden) as explanatory
variables. The second model included data from both
strip-cut and uncut forests with type of forest, height of
nest and depree of concealment as explanalory
variables. In both analyses interactions between
explanatory vatiables were included in the model,

An adjustrment was made to account for the over
dispersion of the data and Wald tests were used w0
determine if caplanatory wvariables significantly
improved the it of the model.

Results

Habitat features

For a given age, the vegetation of the stnp vaned
greatly according to whether the regrowth was
predominantly conifercus or deciducus (Table 1).
Conifer-dominated rcgrowth was more opem and
shorter than deciduous-dominated regrowth because
of variation in rates of growth. The two intermediate
f10 years old) strip-cuts were the most contrasting of
the paired plats in term of vegetation structure and
composition. In fact, from a structural perspective, the
deciduous-donminated intermediate plot waz quite
simnilar to the conifer-dominated old-aged plot,

Riotogy and Conservation of Forest Birds



Responses to strip cuiring

119

Table 1. Vegetation feamres of spot-mapping plots based upon 30-40 points within each plot (% of sampling points
classified in the category). Vegetation types: Con = >60% conifer; Mixed = 40-502% deciduous; Dec = >90%

deciduous,

Plot types: ¥ = young {6 yr old); M = medium (10 yr); O = old {14-15 y7); F = final cuts (interstrip removed; C =
ol earout (3-5 vr old}; ¢ = conifer-deminated; d = deciduous-dominated.

Yegetation height in strip Vegetation type in strip Vegetatlon type in =40%

interstrip cover in

Plot <2m 2-5m >5m =60% Con Mixed Dec Con Mirxed Dec Intersrip

COVET

Y 55 55 - 3 63 37 %3 7 - 80

Y4 42 58 - 70 - 2 o8 63 22 L5 97

Mec 1) - - 5 - 85 15 100 - 68

Md 22 57 2] 44 2 45 53 &5 KL - 20

Oc 14 58 18 51 B 34 56 49 51 - 23

Od L5 B5 - 75 - 7 k] 58 40 2 53

Fc 84 16 - [H 11 Bl 8 21 72 7 -

Fd 57 43 - 7 - 50 10 12 B - -

Ceo Bi 19 - 19 - 18 22 - - - -

Cd 47 33 - 56 - 14 36 - - -

Breeding densities

The type of forest had an effect om breeding bird
densities (F,, = 9.0, p = 0.03) and species richness
(Fyq = 372, p = 0.002). Stripcut plots had higher
breeding bird densities (2= 51.2 = 3.1 paits / 10 ha,
n=G) than plots with 1o interstrips (7= 37,1 £ 2.5, n=4}
(Table 2). Species richness was also higher in strip-cut
plots (¥= 26.3 + 0.6 species, n=6) than in other plets
(%= 115 % 1.3, n=4). Species richness did not differ
significantly between plots with conifer- and
deciducus-dominated regrowth (F, 4, = 0.1, p = 0.76)
but conifer-dominated plots tended to have higher
breeding bird densities (F) ;= 9.0, p= (.04). However,
differences were relatively small (< 7 pairs) except for
plots with 10 year old regrowth where the coniferous
plot had 18 more breeding pairs, Two species
accounted for chat difference, the Common
Yellowthroat (12,2 versus 2.6 pairs) and the White-
throated Sparrow {8.4 versus 1.8 pairs). Thess two
species still found suitable habitat in the shorter and
more open coniferous regrowth but not in the higher
and denser decidugus regrowth. Strip-cuts provided
breeding opportunities for 28 forest-associated species
not found breeding in final cuts and clearcuts, These
latter habitats provided breeding habitat for eight
species not found in strip-cuts. Fingl cuts supported
moers species than clearcuts,

Society of Canadian Ornithologisis Special Publication Ne. [, 1999

Vegetation regrowth in strips reduced the density
of species associzted with open areas. Four species,
abundant in fina! cuts and clearcuts, found adequate
treeding habvitat in newly-created strips but were much
less abundant in older strips where vegetation
regrowth formed a closed canopy. Those were the
Chestnut-sided Warbler (% = 6.9 + 0.6 pairs / 10 ha,
n=2 in young strips vs 2.3 = 1.1, =2 in old strips),
Mouming Warbler (i0 £ 0.2 vs §), Commen
Yellowthroat (8.9 + 0.2 vs 1.5 = 0.7), and White-
throated Sparrow (8.7 £ 0.8 v5 5.1 £ 1.9). Three other
species of open areas (Alder Flycatcher, Song
Spartow, Lincolns Sparrow), although abundant in
firal cuts and clearcuts, did not use the cpen areas
created by stip-cutting, likely requining opemings
wider than 20 m. A few species responded positively to
the increase in deciduous cover as the strp regrew,
breeding at higher densities in the old deciducus strip-
cut than in the young one (Yeery, Mashville Warbler,
Qvenbird, Canada Warbler, Magnolia Warbler, Black-
and-white Warbler, Rose-breasted Grosbeak).

Vepetztion structure and composition had a
significant effect on bird communities. This is best
illustrated by the intermediate strips which, although
of similar age, were quile different in regrowth height
f=2m in MC and >2m uop to Sm in MD) and
composition {comiferous vs deciduous). The more

Biodogy and Conservation of Forest Birdy
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Table 2. Breeding bird densities (pairs / 10 ha) in various forest types.

Strip-can Final cuht Chearcaty
Yomny Medinn Ol

Con D Con Dhec Con Dt Con Dhec Con Dec
Species (136 hey (176 ha} (19k8)  {(13.6hy)  (13Tha}  (12.5ha} {i23ha} (123ba) (92ha)  {10Fba)
Rufted Grome T ] ot
IEiboy wtbammiend Hu rrftimiegiand ok
Yeliewrdaliind S iy -1.3 ok LT .7 M| LA )
Hairy Widprchier 14 ;7
Bark mckd W tadpeck ey ax
Morthan Flecker .1 L] 04 4 B
Filended Wisklgich:r o
Encirn Woioxal-pewes: LL} 1x
A Fhycptchs Bd 4.1 45 P2 1%
Lowwl Flpischer LE]
(et Crietic! Fyoaacher i kA
Trom Sl 5
Bt My o B oy T ar b3
ik cappwd Chickmdes 14 (Y] 13 ot 1L 1z &5
Texk-Trwmiied M chaack i1} L] 0k -1} 7 o
Browo. Cptamper ar
Woiaer Wren L& 13 L7 1t LE 18
Caokdrserrorermnd Kinghs i1} 2.1 1.6
Ve oy 13 1.2
HermiHt Thivalk i3 LI L3 L 16 F
Aariean Kol L) e ny LY.
Corlar Waswing 0% o 3 o or 113 L& ax pil i1}
Sandiimry Viom 12 L3 F17 aT oy
| AL ) o8 1 b4 F L 12
Ml Wirisker L [} 11 33 16 I ox 14
Chemmin- ol Warblar 4 &3 14 a€i 11 13 4.1 LR LD
Slagrniim Wiothe L | i 4% 5] [ 1] 44 oF
Hlwck-gerered Bhue Warbder L L] T .l 2.2 22 1k
Wil low ruempeed Wb -1 Lk 1.3 7 ot
Blnch -t fureen Warbder 1% 11 .3 | 15 i
Db ines W rvber 14 LN b [ L) 11 A
Falm Wadtiar 1.} 0%
Black mml- whiN Wartier 1x 13 1 44 s i
Amaricas Fadman 7
Ot L2 a4 15 Ll il
Moumity Warkler 1. 12 15 T
Comwots V' kv LT 1| 12.2 1K i ox (LK) (F1.] Ly L )]
Catietly Wrhler L2 14
Sy Tnager ar
Ropwe- hreasind Grosbesk 14 LI X3 [ 1) 14
ong Sy | 38 a5
Limcoln'r Spllmow 14 L& 12 LE
Sy STt LIK]
Wi tyrestaerd Sparrrw 18 LL 54 LA L3 1z 1LE Y BT [301]
Dwrcryed Ao od L L] o4 1% LK
Purpia Finth G4

0Lk (1] 'Y ]

Mhamber of spacien F o H 25 n F] pi) 13 11 LL ]
Number of pain w3 s i34 0 A 454 439 JTh LER] 32
open plot still had high breeding densities of Commaon Bird community structure varied considerably
Yellowthroat and Whire-throated Sparrow, whereas the between sampled forest types {Figure 3). The younpg
muore closed plot had higher breeding densities of Red- stip-cut  with deciduous tegrowth had a bird
eyed Vireo, Chestnut-sided Warbler and Ovenbird, community sttucture domimated by a few species, a
three species associated with deciduous vegetation. situation similar to final cuts and clearcuts. The
The breeding density of Magnolia Warbler increased similarity in structure was due mainly to Common
from 0.8 pairs/10 ha in the deciduous-deminated Yeilowthroat and Whits-throated Sparrow, two specics
yourg strip-cut to 4.4 pairs in the decidvous- quite abundant in final cuts and clearcuts. Young strip-
dominated old strnip. Conifer-dominated strip-cuts had culs, however, had 1wice as many species as final cuts
high and similar breeding densities of Magnolia or clearcuts. Bird communitics of intermcdiate and
Warblers in young and intermediate strips (4.8 and 4.6 cld-aged strip-cuts, however, were less dominated by a
pairs), with the highest breeding density in the conifer- few species. The inportance of forest stucture in
dominated old strip (6.2 pairs). defiming bird communities is illustrated by the conifer-
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Figure 3. Bind community structurcs in relation to dominated plots (Figure 3} where open area species
forest types. found adequate conditions in the short conifer
regrowth of intermediate strip-cuts, which supperted a
bird community similar to young strip-cuts, This was
a =1 not 3¢ in the taller deciduous regrowth.
] Bird communities of stripcuts had a similar
compaosition that differed as a whole from the
communities of final cuts and clearcuts (Figure 4).
They also differed more along their deciduous-conifer
regrowth compoment than across ages. Intermediate
plots with conifer regrowth, however, supported bird
eommunitiss more similar to young stripcuois than to
older strip-cuts,

If we compute the number of indiaduals of cach
species seen during a spot-mapping survey and

4] deciduous-domineted ragrowth

0 1 o : S — : average this number over the total number of surveys,
o I 10 15 20 = o we obtain an estimate of relative abundance of species
Spaciaa rank in the plot with an associated error estimate { Appendix

1}. This is useful to obtain estimates for transient and
non-termitorial species. Generally these indices of
relative abundance confirmed population trends
observed from the breeding hird surveys, ie. more
species present in strip-cut plots (x=42.2 £ 1.5, n=f)
than in final and clearcut plots (7= 28.0 = 2.0, n—4).
Belative densities, however, were similar (¥= 52.5 =
2.7 ¥5 53.7 £ 3.4 birds). Results for individual species
are quitt vaniable but trends are similar to those
observed using the number of territories (Appendix 13,

bj confer-dominatad regrowth

1wl e Pl ot Predation rates of artificial nests
== e As expected, predation rates increased with exposure
o : : ‘ : - time but did not differ significantly between forest
¢ & 1o 15 e & e types in any of the exposure periods (Figure 3, Table
Species renk 3}. After 7 days of exposure, nests in shrubs suffered

Figure 4. Similarity of breeding bird communities (Horn index; average linkage clustering method),

Young Conier (1T}

Modom nged coniler M0) ———

Young Decidiou (YD) R |

o @) | |

) Eomclchunun (001 —_ f-—
rcanro | ——) |
Fird Deciucu {FIY — |

I i 1 L
T T L} 1 T L] 1

a.3 q.4 D& 0. 1.9 1.7 1.4
bormalized rooc-distancs
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the highest rates of predation, a pattern which persisted
throughout the trials {Table 3). After 14 and 21 days
of exposure, height and concealment interacted
significantly to affect predation rates in the following
manner; at first glance, it appears that ground nests
were less Trequently depredated than shrub nests
(Figure 6} but a closer analysis taking into account
nest concealment indicates that only well concealed
greund nests experienced lower predation {three limes
less) than other nests (Table 4).

Because the number of nests in each concealment
calepory vared greatly with nest height {mote nests
well concealed on the ground) and forest type, we
adjusted predation rates by assuming a umiform
distribution of nests in concealment categories among
nest locations and forest types. Dhifferences in
predation rates between forest types that were not
significant with unadjusted data differed even less
after adiustments. However, shrub nests still suffered

Table 3. Logistic regression of predation rate in
relation to forest type, nest height and degree of
concealment for exposure times of 7,14 and 21 days.
df = degrees of freedom; significance (p) caleulated
using Wald test.

Soorce df i p
1) T days-expoaure
Forest type 3243 04Y
Nest height 1 512 (024
Concealment 2 L3 450
Type x height 3 208 056
Type x coocealment 6 566 046
Height concealment 2 422 012
b) 14 days-exposure
Forest type 3 307 D38
Mest height {1013 0002
Concealment 2 212 035
Type x height 3 403 0286
Type x conceaiment & 1232 0%
Height x concealment 2 K72 0034
<) 21 days-exposare
Forest type 3 257 D46
Nest height 1 733 0.007
Concealment 2 &l6 (046
Type x height 3 &30 .09
Type x concealment & 416 0465
Height % concealment 2 640 0.04)
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higher predation rates than ground nests, althoogh the
difference is now smaller. Mo differences in predation
rates were found between nests in strips and interstrips
(17 week : ¥’ =0.19, p=0.60 ; 2 week : ' = 0.2, p
=0.64 ; 3% week 1 7 = 0.52, p = 0.47).

Table 4. Relationships between predation rates, nest
height and nest concealment.

Conceatmemi
Nest Good Average  PFoor
helght
Groand 021~ Q.71 0.69
Shiub 0.71 063 0.83
* predation rate
Discussion

As expected, stnip-cut areas retained several forest-
species which continued to breed in the modified
habitat. However, these species disappeared following
the cut of the interstrip. Theoretically, the longer the
removal of the interstrip is postponed the more
vegetated the strip will become and the site might then
gttract and retain more forest-associated species than
observed in this study. Strip-cotting permits the
addition of open land species into the forest bird
cormmunity, In this study, 20 m strips proved quite
acceptable to Commom Yellowthroat and Chestut-
sided Warbler, two species associated with open
shrubby areas (Titterington et al. 1973, Morgan and
Freedman 1986, Hagan et al. 1997) and which readily
invade small openings (0.4 ha} in northern hardwood
forests (Germaine et al. 1997).

The attraction of harvested stnps to Common
Yellowthreat may be due in part to the wet and hurnud
soil conditions resulting from poer drainage. Some
strips even had cattails growing in depressions created
by machinery during harvesting. However, harvested
strips proved too stall for Song Sparrow, Lincoln
Sparrow and Alder Flycatcher Wider stnips may be
needed to attract these species. On the other hand,
wider strips may reduce the use of sitip-cuts by some
forest species, as some species apparently included
more than one interstrip in their termitory.  Rail et al
(1597} showed that the probability of crossing a gap
larger than 20 m decreased rapidly for forest specialist
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Figure 5. Predation rate in relation to forest type and
£xposure type.

T

¥ dayn ™ dayn 2 dem

Figure & Predation rate in relation to nest height and
eXposure tme.,

L

[ 5T
LLE [

* ]
P il
= ;.
7 i 14 chpy. v
Expogire thine

birds. The slower prowing conifer- demimated strips
supported open area species longer than strips with
mare rapidly growing deciduous trees and shrubs.

Species asspcrated with deciduous trees apd
shrubs (Rosc-breasted Grosbeak, Owvenbird, Canada
Warbler, Veery) mvaded smip-cut areas with dense
deciducus regenerstion but not those with conifer-
dominated regrowth. These species were mare in the
unaut conifer-dornmated forest (Falardeau and Savand
19949).

There have been few studies which have measured
the impact of sttip-cutting on breeding birds.
Freedman ot al. (1981) surveyed two small stip-cut
plots (2.9 and 6.2 ha} in 2 hardwood forest of Nova
Scona, where breeding birds densities were 475 pairs
and 57.5 pairs respectively, which is similar to our
results. However, their species richness was much
lower, only 13 and 10 species compared to 25-28
species in cur study. This difference may reflect in part
not only the smaller size of their plots but also the
greater heterogeneity of our conifer-dominated mixed
forest. Three species {Chestnut-sided Warbfer,
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Moumning Warbler, Common Yellowthroat), absent
ftorn their control hardwood forest, used stnp-cut
areas, as we also found. Song Sparrows did not use
their strip-cut plots, but used clearcut plots,
comfirming their need for wider and more open areas
{Freedman et 2l. 1981). Doyon et al. (1997) compared
the relative abundance of birds in strip-cut and uncut
hardwoed forests in northwestern Québec. Their
experimentzl design differed considerably from ours
as they sampled strips 30, 60 and 90 m wide, separated
by inferstrips twice as wide as the strips and presented
the data combined for these strip-cuts contrasting them
with uncut forest. Four species (Chestnut-sided
Warbler, American Redstart, Canada Warbler,
Magnolia Warbler), were mare abundant in strip-cut
areas than in uncut forest. Interestingly, White-
throated Sparrow and Commen Yellowthroat were not
abundant in their study area.

Nest predation rates

In contrast to predation studies conducted in
agriculture and urban landscapes, studies in forest
landscapes generally have not reported higher
predation rates along edges. Some studies even
recorded predation rates hipher away from edges
{Yahner and Wright 1985, Yahner and Cypher 1987,
Rudnicki and Hunter 1993, Darveau et al. 1497}, Dur
study supported those results, as we found no
difference in rate of nest predation ameng and between
strip-cut and uncut forests. This may in part be due to
the recent origin of edges in forested landscapes
compared to agricultueal or urban areas where predator
densities may be higher due to human sources of foods
{Rudnicki z2nd Hunter 1993).

The relatively narrow strips {26 m) we studied,
may oot create ecolopical edges as they are surrounded
by 20 m strips of intact forest. Though questioned, the
use of artificial nests shll provides usaful indications
on predation nisk (Major and Kendall 1996, Wilson et
al. 199%). Qur experiment did not reveal any major
differences in nest predation rates between forest types
or between strips and interstrips. Ground nests had
lower probability of predation than shrub nests, which
supgests that corvids and squirrels may be the most
common predators in the type of forests we studied.
However, caution is required in our conclustons as the
fledging success of real broods in each forest type
remains to be studied,

Clearly, more studies are needed to fully
understand the dynamics of bird communities in
relation to strip-cutting. OCur study indicates that a
substantial number of species can persist in a strip-
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cutting regime, at least until the final cut. Of course the
width of strips and interstrips will affect tird
communities, with narrow stips favouring the
retention of a greater part of the forest bird community
and wider strips attracting more open land species.
Bird communities were extremely  dynamic,
responding to changes in vegetation stucture and
composition. Strip-cuts where the interstrip is left
uncut may prove to be effective in maintaiming some
forest-associated birds locally and to promote bird
diversity. However, their value when the interstrip is
remeved will depend on the age of the regrowth at the
time of removal. The younger the age, the more strip-
cuts will approximate clearcuts, but older regrowth
{greater than 20 years) may help retain some forest
bird species.
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Appendix 1. Relative abundance of birds in the spot-mapping plots (mean [+ $.E.] number of birds per 10 ha recorded
during the spot-mapping sarvey). Vegetation types: Con = conifer, Dec = deciduous.
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Appendix 1. {continued}
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