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Selected studies of forestry and bird
communities in Nova Scotia and New
Brunswick

Bill Freedman and Greg Johnson

“
Abstract

Forestry practices can cause intense disturbances, which result in dramatic changes in the habitats available to support
all elements of biodiversity, including birds, Many species of birds require mature and older forests as habitat for
breeding, rmgratory movements, of wintering; some also use habitats occurring during earlier stages of forest
succession, including these created through such forestry activities as elearcutting, We sumtnarise results of several
research projects which have examined the effects of various harvesting systems, plantation establishment, and
silvicultural herbicide spraying in Mova Scotia and New Brunswick.

Résumé

Les pratiques forcstieres peuvent causer de grandes perturbations qui résultent en des changements dramatiques dans
la disponibilité des habitats néccssaires pour supporter tous les éléments de la biodiversité, incluant les oizeaux.
Plusicurs especes d'oiseaux ont besoin de foréts matures et anciennes comme habitat de nidification, d*hivernage et
de déplacements migratoires ; certaines espéces utilisent les habitats reliés aux stades de succession de la forét, incluant
les habitats créés a Vaide de pratiques forestitres telles que la coupe 4 blanc. Nous résumons plusieurs projets de
recherche qui ont examiné les effets de divers systémes d'exploitation forestitre, d*établissement de plantations et
d"application d herbicides en Nouvelle-Ecosse ot au Nonveau-Brunswick.

“

Bill Freedman and Greg Johnson, Department of Biology, Dalhousie University, Halifax, Nova Scotia, Canada B3H
4N, (billfresi@is. dal.ca)

Intreduction
Intense disturbances of forests are associated with
clearcutting and other forestry practices. These resull
in dramatic changes in the habitals available to support
all elements of iodiversity, Some species, puilds, and
communities benefit from habitat changes caused by
forestry, but others suffer severe harm (Freocdman
1389, 1995; Hunter 1990; Dcliraaf et al. 1992;
Freedman et al. 1994, 19963

In particular, many species of birds require mamre
and plder forests as habitat for breeding, mugrating, or
wintering, Many others, however, use habitats
occurning duning earlier stages of forest succession,
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including those created through such forestry activities
as clearcutting, In generml, disturbances associated
with forest harvesting and site management have
indirect effects on bird species, guilds and
comtnunities, acting through changes in the physical
structure and plant species composition of the
available habitats. In addition, spraying of forestry
pesticides can have direct effects on birds, occurning
because of pmsoning caused by exposure to roxic
chemicals (particularly insecticides),

We describe here the results of studies on effects
of forestry practices on birds in Nova Scotia and New
Brunswick, The research summarized here examined
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the effects of vanous harveshing systems, plantation
gstablishment, and silvicultural herbicide spraying.
The component sludies were conducted berween 1980
and 1994

Methods

All studies involved comparisons of stands that had
been maxdified by forestry, with reference {that is, non-
affected) stands in the immediate vicinity {ofien
adjacent to an affected stamd). This tesearch design
assumes that the habitat of the reference stands was
similar in quality to that occurrng in the modified
stands priot t0 harvesting or herbicide application,

The research involved use of the spot-map
technique to census bird populations. Wherever
possible, plot sizes were L0 hectares of mote in area, In
some cases, however, they were smaller than this,
being constrained by the stand-level scale of the
opetational forestry being practised. However, in ¢ach
of the studies summatized here, the reference and
treatrient plots were of a sirmilar size. The petimeter of
each plot was marked at 50m intervals, as were 1 or 2
internal transects along the fonger axis of the plot.
These points were the listening stations where
observations of song and other avian behaviour were
made. Each census plot was surveyed 10 hmes (8
moming and 2 evening censuses), beginming in the
first week of June and extending as late as mid-July.
The locations of singing males were marked on maps
of the sites, with particular attention paid 1o
simultanecus registrations of more than one male of
the same species. Temntories wert assigned on the
basis of clusters of observations, which were
interpreted to represent the activities of individual
male hirds.

Detailed investigations were also made of habitat
structure. The abundance of plant species and foliage
cover were measured in three strata:  pround
vegetation, shrubs, and trees, including snags and
coarse woody debns. These habitat data are not
reported here, but are available in the orginal
publications that describe the research,

Commoen and scientific names of all bird species
mentioned are given in Appendix 1.

Component Studies

The following studies are summarized here:

1. Harvasting hardwood forest

Fieldwork was conducted during 1580 in central Nova
Scotia, im an area of mature hardwood forest
dominated by red and sugar maple (4cer rubrim and
A. saccharum) and white and yellow birch (Benila
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papvrifera and B, alfeghaniensis) (Freedman et al.
1981). Comparisons were made of avian communities
in three 3-year-old clearcuts, two 4-ycar-old stoip-cuts
{onc had 26-m wide strips and the census plot
comprizged 45% harvested and 55% forest habirat; the
other plot had 30m wide strips and was 38% cut and
62% forested), a shelterwood cut {45% residual basal
area of non-harvested trees), and three reference
stands of non-harvested, mature forest, The reference
forest was about 75 years old, and had onpinated from
a natural wildfire. All of the harvested stands were
regenerating naturally.

2. Avian succession aftar clearcutting
hardwood forast

Fizldwork was conducted during 1930 and [981 in a
region of mature maple-birch forest in central Nova
Scotia {Merpan and Freedman 1986). Suoccessional
patterns  were inferred wusing data from a
chronosequence of 23 stands. There were 13 stands of
vanous apes after clearcutting {up to 20 years), plus 10
reference stands aged 30 to 75 years after a wildfire.
All harvested stands were regenerating naturally.

3. Intensively-managed conifar plantations
Fieldwork was conducted during 1992 and 1993 in
southeastern New Brunswick, in and near Fundy
Matienal Park {G. Johnson and B. Freedman, unpub.)
The study area is dominated by mature, mixed-species
forest dominated by red spruce { Picea rubens), balsam
fir (Abies balsamen), red maple, and white birch. This
natural forest has been, and is being, extensively
clearcut and eonverted into intensively-managed
plantations of Back spruce {Picea mariana), which
were planted as seedlings. The initial stages of
plantation development {up to age 21 yearss) wers
examined using a chronosequence of 11 stands of
about 10 ha, and these were compared with 3 reference
stands of unharvested, natural forest,

4. Effacts of silvicultural herbicide spraying
Fieldwaork was conducted from 1986 to 1990 in central
Mova Scotia {MacKinnon and Freedman 1993), The
pre-spray avifauna of five census plots in 3-year-old
spruce plantabons was surveyed initially in 1986, Four
of the plots were then ocperationally treated with
glyphosate herbicide in Aupust, 1986 at 2.3 kg'ha,
while one plot was left unsprayed as a reference
comparison. Post-spray changes in the avifauna were
monitored during the first, second, and fourth years
after herbicide Ireatment,

Results and Discussion

1. Harvesting hardwood forest
This study found no substantial differences in the total
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abundance, species richness, or species diversity of
breeding birds among stands of mature maple-birch
forest, or young clearcuts, strip-cuts, or & shelterwood
cut of that forest (Table 1). However, the bird species
using the maturz forest and the recently disturbed
habitats werc almost completely different. Species
prominent in mature stands included Least Flycatcher,
Bermit Thrush, Red-eyed Vireo, Black-throated Green
Warbler, Ovenbird, and American Redsiart.  In
contrast, species prominent in the younp clearcuts
inchuded Chestnut-sided Warbler, Moorning Warblez,
Common Yellowthroat, Dark-eved Junco, White -
throated Sparrow, and Song Sparrow.

Strip-cuts included both mamre-forest and
clearcut habitats, and the bird specics segregated
among these habitat elements within the strip-cut area.
The shelterwood cut had about one-third the tree
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denstty, basal area, and canopy cover of the mamre
forest, with abundant shrub and ground vegetation.
These intermediate habitat conditicns supported some
bird species of mature forest and some of clearcuts,
particularly Least Flycatcher, Red-eyed Vireo,
Chestnut-sided Warbler, Mourning Warbler, Common
Yellowthroat, Amencan Redstart, and White-throated
Sparrow,

2. Avian succession after clearcutting
hardwood forest

The chronosequence of 23 stands of clearcuts and
natural hardwood forest showed that once the clearcuts
had regenetaled for at least three years, there was no
substantia] difference in bird community variables
{such as total density, species richness, and species
diversity) among stands of different age, in spite of

Table 1. Density of breeding birds of 3 stands of mature hardwood forest, 3 clearcuts, a shelterwood cut, and two strip-
cuts in Nova Scotia. The mature forest was dominated by maple and birch; 2ll harvests were 3-5 years old. The
shelterwood and strip-cuts had a habitat structure intermediate 1o the forest and clearcuts. Data ave in pairs/10 ha.,
averaged within each of the habitat types. LIncommon species are not included. Medified from Freedmuan et al, (1931,

Species Mature forest Clearcut Shelterwnod Strip-cut
Common Sripe 0.0 0.8 0.0 0.0
Ruby-throated Humminghird 0.0 23 0.0 0.0
Least Flycatcher 13.7 0.0 4.0 8.0
Hetmit Thrush 43 0.0 0.0 0.8
Veery 2.0 (L} 0.0 0.8
Solitary Vireo 10 0.0 .0 08
Red-eyed Vireo 5.3 0.0 8.0 5.0
Black-and-white Warbler 35 0.0 0.0 4.3
Northem Parula 28 0.0 0.0 25
Black-throated Green 17 0.0 0.0 0.8
Chestnut-sided Warbler 0.0 11.0 LG &0
Ovenbird 15.7 0.0 0.G 8.0
Mourning Warhler 0.0 0 g0 1.0
Common Yellowthroat 0.c 15.2 80 2.5
American Redstart 6.5 0.0 Ao 2.0
Rose-bireasted Grosheak 08 ] 0.0 0.0
Dark-eyed Junco 1.7 50 0.0 2.3
White-throated Sparrow 0.7 12.7 30 IH
Song Sparrow 0.0 5.3 0.0 G0
Total denzity 863 58.8 550 5235
Species richness 12 B 7 i3
Specles diversity (H™) 21 1.8 L8 22
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great differences in habitat (Figure 1). Only the 1- and
2-year-old clearcuts had smaller bird populations than
uncut stands; the range of total avian density of
clearcuts 3 to 10 years old fell within the tange of
variation of density for matyre stands. As in the
previcous study (1, above), = distinet suite of bird
species occurred relatively early in the post-
clearcutting succession, and these were later replaced
by another group as clearcut: matured into hardwood
forest.

The transition Detween these avian communities
occurred largely in stands 12-20 years old (Morgan
and Freedman 1986), During this period hardwood
stump sprents and saplings had thinned to relatively
few sterns with a canopy ar about 8-12 m. At the same
time the shrub and ground-vegetalion sirata were
declining in prominence because of shading cxerted by

Freadman and Johhson

the overhead canopy of trees. This habitat manzration
allowed the progressive invasion of the stand by bird
species characteristic of matore forest. The
distinciness of the ‘“ecarly”™ and “late™ avian
communities was demonstrated by a closter analysis of
the data mattix of bird species abundance versus stand
age. This multivariate procedure separated the avian
communities of stands 1-12 years old from those of
stands 20-74 years old. Clusters of stands within these
two age groups were much weaker, indicating that
their avian communibes were rather simlar (Morgan
and Freedman 19386).

3. Intensively-managed conifer
plantations

Avian density reached pre—cutting levels within § years
of plantation establishment, and peaked at about 15

Figure 1. Avian community parameters in a chronosequence of 23 stands in an area of bardwoed forest in Nova Seotia.
Stands older than 20 years were part of a post-fire landscape mosaic, while younger stands onginated with clearcutting.
{a) total density of breeding species; (b) number of breeding species, (¢} species prominent in yotnger stands (i.e., Alder
Flycatcher, Chestnut-sided Warbler, Commmon Yellowthroat, Dark-eyed Junco, White-throated Sparmow, Song Sparrow);
(d) species prominent in mature stands (i.e., Least Flycatcher, Hermit Thrush, Veery, Red-eyed Vireo, Black-throated
Cireen Warbler, American Redstart, Ovenbird). Modified from Morgan and Freedman (198%), and Freedman (1995),
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years (Table 2). The avian commumity of younger
plantations was dominated by ground-nesting species,
particularly Comimon Yellowthroat, Linceln’s Sparrow,
Seng Sparmow, and White-throated Sparmow. The
density of these species increased quickly, and then
generally decreased to lower levels in the oldest
plantations and reference stands of matwre mixed-
species forest. The density of canopy-nesting species
{Yellow-bellicd Flycatcher, Ruby-crowned Kinglet,
Magnolia Warbler, and Yellow-rumped Warbler) was
very low until tree-sized plants became established,
after a plantation age of about 13 years. Plantations
aged 13 to [5 years maintained relatively high
populations of bath ground- and canopy-nesting birds.
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Notably absent or sparse in comifer plantations
were cavity-nesting birds such as woodpeckers,
chickadees, and nuthatches. {The only exceptions were
single pairs of Easicrn Bluebird 2nd Northern Flicker
in a 3-year-old plantation, nesting in the only two
snags in the census plot) Owing to the intensive
management systemn used to develop the plantations
examined, the gquantities of coarse woody debris,
shiags, and cavity trees were very small compared with
natural reference forests {Table 3), Consequently, few
Of N0 opporfunities were provided for species of birds
that require these slements as essentia? components of
their habitat (Freedman et al. 1996).

A total of 16 species that bred in netural forest

Table 2. Breeding birds in 16 stands of nawral, conifer-dominated forest and spruce plantations near Fundy National
Park, New Brunswick. Only relatively abundant birds are listed. Bird numbers in pairs/10 ha; stand 2ge in years, X =
<0.5 tetritories per plot, V = visitor {included in species richness) (G. Johnson and B. Freedman, unpublished data},

Plantation {wge in yr.) Forest
Species 3 4 5 4 T B 13 1% | M M M
Comeen Snipe 1.3 [ 1o 1.0 1.0
Common Nighthawk v 1.4 v ¥ 1.0
Yellow-bellied Flycatcher 18.0 59 13.0 47 1.0 45
Alder Flycatcher 53 &0 v 1.4
Binck-capped Chickades X X X a0 n
Fooc-breastec Nuthaich X Y v 1.4 A 0
Brown Crocper 1.7 1.5
Winter Wren 21 0.5
Ciolden-crowned Kinglet 2.0 1] 4.2 20 6.0
Rubry-crouned Kingbet v 4.5 50 1.5 1.3 0.5
Swainson s Thrwsh 0% 0 47 13 30
Hermit Thrush ¥ 0.5 5 .0 200 .5 20
American Robin W X X ¥ 0¥ G5 X 5 4
Salitury Vi ¥ v 04 3.0 10
MNashvills Warbler v v 35 3.0 0.8
Morthem Parala v 1.3 0.5
Migmcdin Wantder 1% 0.5 .0 1.4 8.5 10.6 1.0
Black-throated Blus Wiarbler 18 15 15
Yellow-rumped Warbler 5.5 54 T 1.5 4.5 15
Black-thronted CGreen Warbler L v 4.5 2.5 5.0 75
Blickbumian Warbler &5 31 95 50
Palm Warbler v 440 55 LX) 9.5 1.0
Bay-breasied Warbler 4.5 Z1 0.5 &0
American Redstart v v 1.5 v 1.0
Crvenbird () a0 50
Common Yellowthroat 0.e 20 10 150 4.0 11.0 jLigi} 15.3
Song Sparmow 4.8 80 185 dd 210 2.5
Lincoln's Sparmow 43 155 160 10.2 215 10 6.0 5%
Whitz-threaied Sparmow X 15 34 12.6 4.0 o5 180 54 95 1.7 X
Horthem Junco 1% X X 1.0 0.5 .0 5 4.0 25 2.0 4.0
Purple Finch vV v 08 A X
Todnl tird density 16.5 k1.3 4.4 54.3 5.2 554 6 10456 L100 683 0 103
Species richnen 17 11 12 i 12 1% X7 36 24 41 25 32
Species diversity (') 18 13 14 19 14 20 23 237 34 3l 36 19
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Table 3. Snags (dead trees), coarse woody debns
(CWD}, and hiving trees in stands of natural forest and
conifer plantations in vicinity of Fundy National Park,
Mew Brunswick, Data are for snaps, CWD and trees
with diameter > 5 ¢, Snags and live trees in basal area
{m%ha); CWD volume in m>/ha, (T. Fleming and B.
Freedman, unpubl. data).

Snags CWD  Live tree

Matare, natural forest

Hardwood 35 187 293
Mixedwood 3.6 199 2%.1
Mixedwood 54 13.0 28.0
Mixedwood 4.1 327 331
Conifer 11.4 41.6 254
Conifer 19.5 454 30.5
Conifer 12.7 56.5 217
Plantation forest

21-yr.-old spruce 0.03 .6 15.1
15-yr.-old spruce 0.0 8.9 10.8
15-yr.~0ld pine 0.} 0.0 288
13-yr.-cld spruce 0.2 14.1 5.6
B-yr.-0ld spruce 0.2 28.0 5.1
Feyr.-cld spruce a0 214 00
7-yr.-old spruce 0.0 235 0.5
6-yr.-old larch 0.0 EFN| 03
5-yr.-cld spruce 0.0 237 0.0
5-yt.-old spruce 1.8 55.3 0.0
4-yr.-old spruce a.0 52.2 0.0
3-yr.-old spruce 0.0 48.1 0.0
3-yr.-old spruce 0.0 81.2 0.0

plots in the present study were not found in the
plantations, inchiding three species of cavity nesters
and five species that prefer ot require forest with a
significant component of angiosperm trees. However,
clearcutting and subsequent plantation establishment
did provide temporary site opportunities for many
apen-canopy species of birds, and later on, species of
conifer-dominated forest, 1f plantations were adjacent
to nataral forest, they wete also used by some forest
species for foraging, [n general, our results are similar
to these of Farker et al. (1994) for plantations
elsewhere i Mew Brunswick. The effects on avifauna
that we observed atre, however, less severe than have
been reported in studies of intensively managed
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comtfer plantations in Europe and the southeastern
United States {Moss 1978; Repenning and Labisky
L983).

4. Effects of silvicultural herbicide
spraying

Only small changes in the abundance and species
richness of breeding birds occurred on clearcuts
treated with glyphosate herbicide (Table 4). Awvian
abundance decreased betwecn the pre-spray and first
post-spray years. However, this change occurred on
both the sprayed and reference plots, which suggests it
may have been cavsed by factors unrelated fo the
herbicide treatment {such as bad weather during the
breeding, migrating, or wintering seasomns). [n the
second year after spraying, the abundance of birds on
the sprayed plots remained similar to that during the
first post-spray year, white that of the unsprayed plot
increased to about the pre-spray value. In the fourth
post-spray year the treatments differed little in avian
density.

The most commeon species on the clearcuts were
White-threated Sparrow and Commen Yellowthroat,
“These had a somewhat lower abundance on the spray
plots up to the second post-spray year, and then
recoversd by the fourth post-spray year. Om the
reference plot, Song Sparrow and Lincoln's Sparrow
declined in abundance dunng the course of the study,
but on the sprayved plots thesc species were most
abundant in the second and fourth years after spraying.
Ax successiom proceeded the reference plot became
colonized by some new specics in low densities,
including Black-and-white Warbler, Red-eyed Vireo,
Ruby-throated Humminghird, and Palm Warbler
These speoies did not invade the spraved plets, because
the herbicide treatment had cansed the habitat to revert
w a younger successional stape, which was less
favourable to these birds.

The effects of a herbicide treatmem on animals
using regenerating clearcuts as habitat can be caused
by two types of influences: (1) direct toxicity of the
herbicide, ard (2) changes in the character of the
habitar. Compared with many insccticides, herbicides
used in forestry ({particularly 245-T, 24-D,
glyphosate, hexazinome, and triclopyr) are not very
toxic to animals {Freedman 1993). At ecxposurcs
encountered during typical forestry uses, the direct
toxicological risks of these chemicals appear to be
small and unimportant. This is particularly true of
glyphosate, the most commonly used herbicide in
forestry in Canada.

Glyphosate use does, however, cause large
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Table 4. Range of abundance of breeding birds among five clearcut plots treated with glyphosate herbicide, and one
reference plot. Only abundant species are listed; data are pairs/ha, determined by spot-map census, pror to spraying and
in the first, second and fourth subsequent years, Data for sprayed treatment are sanges among five separate plots.

Modified from MacKinnon and Freedman (1993).

Reference plot (years) Spray plots (vears)
Species Pre- 1 P | Pre- 1 2 3
pray pray
Common Yellowthroat 12 11 12 1a 13-1%  1D-16 7-12 7-18
White-throated Sparrow 4 7 9 16 18-24  10-14 B-11 13-1%
Dark-eved Junco 3 4 & 1D 3.7 5-B 4-3 5-8
Song Sparrow 2 | | 3-5 -4 5-7 -4
American Goldfinch 6 4 3 2 3-8 2-3 0-3 0-3
Total bird density 54 40 53 84 53-81 38.53 I8-52 60-92
Species richness 1z 15 15 12 1G-14  10-15 12-15 12-13

changes in habitat, by affecting the productivity and
biomass of plants, and consequently changing the
availability of berries and other plant foeds. These
changes indirectly result in smaller populations of
insects and spiders, which are imponant foods for
most birds, particularly duning the breeding season
{Freedman 1995; Woodcock et al, 19970, In cur sudy,
however, these potential, indirect effects of herbicide
spraying resulted in only small changes in ihe
poputations of breeding birds.

Summary

COur studies in Nova Scota and New Brunswick found
that forestey-related disturbances result in large
changes in the habitat available for breding birds,
Many bird species ccoupying natural, matore forests
found these habitat changes to be unsuitable. However,
areas disturbed by forestry provided breeding habitat
for indigenous, early-successional species. In terms of
abundance, species nchness, and species diversity, the
overall changes in avian comnunities were not large,
at least omee clearcuts or plantations reached several
years of age.

In peneral, imtensively-managed plantations had
greater effects on bird habitat than naturally
regenerating sites. One of the moest important
differences in this regard invelves crincal habitat for
bird species dependent on snags, cavity trees, and
coarse woody debns.

Many of the effects of forestry on avian
communities can be avoided if forest managers ensure
that adequate areas of closed-canopy, mixcd-wood and

Society of Canadian Graithologizis Special Publicarion No. 1. 1998

angiosperm-dominated forest always remain available
on the landscape. In addition, areas converted to
plantatigns should be allowed to retain or regenerate a
substannal component of deciduous trees, and actions
should be undertaken to ensure the availability of
STiags, cavity trees, and coarse woody debris as critical
habitat for dependent species.
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Appendix 1. Common and scientific names of bird speeies mentioned in this paper.

Common name

Scientific name

Common name

Sclentific name

Common Snipe
Common Nighthawk
Morthern Flicker

Ruby-throated Humimingbird

Least Flycatcher

Alder Flycatcher
Yeliow-bellied Flycatcher
Black-capped Chickadee
Red-breasted Nulhatch
Brown Creeper

Winter Wren
Ruby-crowned Kinglet
Golden-crowned Kinglet
Eastern Bluebird
American Robin
Swainson's Thrush
Hermit Thrush

Veory

Solitary Virco

Red-eyed Virea
Black-and-white Warbler
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Capella gallinegn
Chardeiles minor
Colapter auratus
Archilachus colubris
Empidonax minimus
£ afnorum

E flaviventris
Poecile aricapiffus
Stita canadensis
Certhia famifiaris
Troglodytes troglodytes
Repufus catenduly
R salrapad

Sialia stafic

Turchis mtigratorius
Catharus uswlatus
£ gurtiduy

. fuscescens

Firco solitorins

¥ offvacecus
Muidifta varia

Mortharn Parula
Mapnolia Warbler
Black-throated Blue W
Yellow-rumped Warbler
Black-throated Green W
Chestnut-sided Warbler
Ray-breasted Warbler
Palm Warbler
Blackbumian Warblet
Amerncan Redstart
Oventard

Mashville Warbhler
Mourrunp Warbler
Commaon Yellowthroat
Rose-breasted Grosheak
Purple Finch

Dark-eyed Junca
White-throated Sparrow
Song Sparrow

Lincoin's Sparrow

Parula americana
Dendraica magnolia
0. ceerulescens

. coronata

I vivens

0 peasvivanica

£ patmarum

2 palmareum

3 fusea

Setophage ruticilia
Sefurus anracapitius
Fermivora rufieopifia
Oporarnis phifadelphn
Geathlypls trickhus
Pheuwcticws lidaviciomies
Carpodacus purpureis
Junea hyemalis
Zonotrichin ultbicoflis
Meinspiza melodia

M. lincolnii
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