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Bird responses to the first cut of the uniform
shelterwood silvicultural system in white pine
forest

Andrea Kingsley and Erica Nol

Abstract

The response of birds to the first cut of the white pine uniform shelterwood sylvicultural system was examined in
Algonquin Provincial Park, Ontario, in 1995 and 1996. Bird abundances and vegetation cover were compared between
stands logged 2 to |8 years previously and tnature stands with no recorded logging history, Of £1 bird species
recorded, six varied significantly in relative abundance among treatments.  Ruffed Grovse, White-throated Sparrows,
Chestnut-sided Warblers, and Mourning Warblers were most abundant in recently cut stands, whereas Black-capped
Chickadees wers most abundant in stands with no recorded lopging history. Cvenbirds wers least common in stands
cut 10 to18 years previously and more common in both recently cut stands and those with no recorded logging history.
Bird species nichness was greatest in unlogged stands and in stands logged 10 tol 8 years previously. Closed canopy
and cavity-nesting species had the highest relative sbundance in stands with no recorded logging history, whereas
open-nesting species had the highest relative abundance in the recently cut stands. Bird communities in stands with
sirnilar logging history were similar. although there were some recensly cut stands with similar communities to old cut
stands. Percent cover of deciduous canopy and sub-canopy trees, and density of understery vegetation, explained
significant variation in relative abundance of open shrub-nesting species. A lonper rotation period would ensure
higher numkbers of canopy specics and greater species richness in the landscape, although this method of Gmber
harvesting is relatively benign in its impact on avian communities.

Résumé

Nous avons émdié la réponse des oistaux 4 la prenuére récolte du systéme sylvicole de coupe progressive
d*ensemencement uniforme en forét de pins blancs dans le parc provincial Algonquin, Ontatic en 1995 & 1996,
irabondance des oiseaux et le coovert wépitatif furent comparés entre des parcelles coupées il ¥ a 2 4 15 ans et des
parcelles de forét mature sans histoire de coupe. Labondance de seulement 6 des 61 espéees observées variait de fagon
significative entre les traitements. La Gélinotte huppée, le Bruant & Gorge blanche, la Panuline 4 flancs marrons et La
Paruline triste &taient plus abondants dans les peuplements coupds récsmment alors que la Mésange & e noire $tait
plus abondante dans ies peuplements matures sans histoire de coupe. La richesse en espéces était plus élevée dans les
peuplements intacts de méme que dans ceux exploités il y & 104 18 ans auparavant. Les espéces de canopée fermeée et
les espéces michant dans les cavités d'arbres étaient les plus abondantes dans les peuplements intacts alors que les
espéces de milisux ouverts étmient plos abondantes dans les peuplements récemment coupés. Les veriations dans
I'abondance des espéces de milicux ouverts associées aux buissons étaient expliquées en pramde partic par l¢
pourcentage de couvert de la canopée decidue et des arbres de Ja sous canopée. Quoique cette pratique sylvicole ait
relativement pen d'effets sur les communautés aviennes, une péricde de rotation plus longue assurerait la persistance
d'un plus prand nombre d'espéces associées 4 la canopée de méme gu'une plus grande richesse d'espéce dans le
paysage.
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Introduction

White pine (Pinus srobus) 1s an economically and
gcolopically important species it Canada'’s mixed and
scutherm boreal forests, especially in the Great Lakes-
St.Lawrence Forest Region (Lowe 1994; Maylor et al.
1994). The management of these forests has recently
been the focus of debate, as it is estimated that 309 of
Centeal Ontario’s forest-inhabiting wildlife vse forests
that contain red (Pinus rugosa) or while pine {Naylor
et al. 1994).

Recent declines in neotropical migrant bird
pepulations have been a canse for concern in both their
breeding and wintering grounds, and habitat change is
implicated as one possible explanation for the decline
(Robbins et al. 1989; Thompson et al. 1995). Changes
in breeding and wintering habitats may be due to
logging and silvicultural practices, and may
significantly affect avian populations at both the
landscape and stand level {Franzreb and Ohmart 1578;
Thompson et al. 1995).  Information on how birds
respond to clearcut logging 15 plentiful (Steffen
1985, Thompson et al. 1992; Welsh and Healy 1993,
King et al. 199¢; Morton and Hannor: 1997), but ther
15 less informatiom on the effects of other silvicoltural
systems on bird communities (Franzreb and Ohmart
1978; Freedman =t al. 1981; Thompson and Capen
1988; Thompson 1993, Thompson et al. 1985, Annand
and Thompson 1997

The wnmiform shelterwood silvicultural system
results in gradual removal of the original forest rather
than removing all or most trees in an initial cut, as is
the case in a clearcut. A series of four cuts
{preparation, regeneration, first removal, and final
removal; Chapeskie et al. 198%), perfurmed at twenty
wyear imtervals, remowves the original stand while
regeneration becomes established undsr the existing
stapd’s canopy (Corbetr 1994; Alponquin Foresiry
Authority (AFA) 1995; Thompsom ot al. 1995} The
entire process 13 repeated afier the passing of a further
40 years when the regeneration 15 30 years old [AFA
1905).  In Algonguin Park, Omntario, this silvicultural
method has been used since the 197(s, at which time
it was in an experimental stage, By the 1980% the
system had been improved and deemed successful in
promating white pine regeneration (Chapeskie et al,
19893,  Our purpose was to determing the effects of
the first cutting of the uniform shelterwond
silvicultural systemn on the abundance and richness of
breeding birds, and on the vegetation structure of the
white pine forests of Algonquin Provincial Park,
Omtario. ‘We predicted a loss of canopy species from
the most recently cut stands, and & cormesponding
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increase in shrub-nesting species, because the canopy
is thinned to 50% canopy cover after the inihal cul
{Chapeskie et al. 1989}  We also predicted that
logging, in peneral, would increase the total number of
bird species in the Algonquin landscape, through the
creaton of a diversity of forest age classes (Welsh and
Healy 1993). We examine the relationship between
vegetation features and birds to determine which
vegetation charactensiics best predicied relative
abundance of forest birds. We also use similancy
ceefficients to determine the similanty of the bird
communitics 1o stands at differcnt stapes of
regeneration afier the initial cut.

Study sites and methods

The study was conducted on the east side of Algonquin
Provincial Park, Ontario, Canada (44%10'N,
77923'W). This area is dominated by white pine
forests with trees that replaced the large white pine
forests logred between 1850 and 1900 (Martin 1959).
Existing white pine canopy trees were between 80 and
L0 vears in age and 23-30m in height (Naylor et al.
1994). The white pine forests in the study area are
relatively continuous, separated only by logging coads
and water bodies.

Forest stands with different logeing histonies were
divided into three treatments: those logged between
1986 and 1994 (2-9 year cut), 1978 and {986 (10-18
vear cut); and stands without a wrinen logging history
(hersafter referred 10 as “old-eut™).  Stands logged
prior to 1573 were not included in this study because
lopging techniques other than the shelterwond system
were used dunmg those years, or the uniform
shelterwood systerm was m an cxpenmental stage
(Kingsley 1998).

Stands were choscn uosing Forest Resource
Inventory (FRI} maps, Omntane Ministy of Matural
Resources {OMMNR) and AFA logging history records.
For a stand to be chosen it had to be accessible by road,
have a minimum stand composition of 50% white
pine, contain trees that were a minimum age of 70
years, fall into one of the three treatments, and be a
manimetn of 15 ha m size. Onee stands were located,
survey points for breeding bitds were chosen within
each stand {hereafier referred to as "plot'). Points were
placed at least 200 m from roads, water bodies or stand
boundaries to manimize possible effects of edpe habilat
on bird and vegetation communities. The results from
a total of 24 bird census plots from the spring of 19%5
(old-cut [r=14]; 1018 year cuts [(n=1011; and 38 hird
census plots from 1996 {old-cut [n=15]; 10-18 year
cut [r=11]; 2-9 year cut [r=12]) are reported herein.
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Most of the sites chosen in 1995 were recensused in
i996. Stands were never contiguous and were
considered independent because they were separated
by at least 500 m and usually over 1 km {up to 40 km}.

Vegetation survey

A total of 28 plots (nearly all of the plots used for bird
census points in 1996), ten in the 2-9 year cuts, and
nine in each of sld-cut and 10-18 year cuts, were
surveyed once in 1994, after the completion of the bird
surveys (July). Te deten‘mnc the cover characteristics
of each site, a square 400 m quadrat was established
within each of the plots, centred at the point count
station used during the bird surveys and with the sides
paraltel to the four cardinal compass directons.
Diameter at breast height (DBH) measurements were
taken for all trees and snags greater than 10cm DBH in
the quadrat. Percent cover estimates were also taken
for six vertical forest layers {ground, 0 to 033 m in
height; <2m, 033 to 2 m i height; 2-5 m; 5-10 m;

subcanopy; and canopy). To measure percent cover of
the two lowest layers, 10 quadrats of 1 m’ were placed
randomly (with the aid of a random nrumber EEMerator,

and a grid system) within the 400 m’ study guadrat.

The percent cover of each ies was estimated
visually within each of the 1 m quadrars. For species
present in the higher layers, the percent cover was
estimated within cach of the four 100 m quadrats of
the 400 m study guadrat. As percent cover was
estimated for each species and many species
overlapped in space, total cover could be preater than
100%. Al plants were identified 10 species. Plant
species were grouped mnto broad categories (ep.,
ferns, herbaceous plants, shrubs, trees [coniferons or
deciducus]).

Surveys of forest breeding birds

In both years, breeding birds were monitored using a
ten minute, unlimited distance point count (Ralph et al.
1993). Tweo counts were made at each point, between
dawn and (9.30 EDT, during weather other than rain,
hail or appreciable wind, all of which would affect the
ability to hear birdsemg. Counts included birds both
seen and heard. To reduce problems associated with
observer bias, only two comparably experenced
cbservers performed surveys, and they were given
approximately equal numbers of stands in each
treatment to census, the same observer visiting the
same sct of plots for both of the two visits, The order
in which the stands were surveyed was determined
using 2 random number table. Totals of birds in the
count circle were used as an index of rclative
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Te determine whether the two years' bird data
differed significantly we compared relative
abundances using a one-way ANOVA for each of the
three treatments. Resuits differed between years only
for Ovenbirds (Kingsley 1998); here we focus
primanily on the 1996 resolts. One-way ANOVA was
also used to determnine if there were significant
differences in the relative abundance of species among
treatments, only for species that had cccurred in a
minimum of eight different plots in any of the
treatments. We used the Least Significant Difference
(L5D) Multiple Companisen test 10 determine where
the difference(s) cccutred.  Where data on melative
abundances were not normally distribyted, we used the
Kruskal-Wallis ANOVA. We used cluster analysis
(UPGMA) with Euclidean distances om the relative
zbundance data to determine the pattern of clustering
of the stands with different regencration zges and a
principal components analysis on the vegetation
percent cover data to determine whether the data could
be reduced to 2 smaller number of explanatory
varizbles. We alsc used stepwise multiple regression
to determine which principal components from the
vegetation cover data explained varation in the
relative abundance of bird specits or selected habitat
categones of birds.

Scientific names of all bird species menticned in
the text and tables arc given in Appendix L.

Results

Basal area, plant species richnass and
vegetation cover

As expected, average basal area of white pine, and of
all specics, was highest in the old-cut treatment, and
lowest in the recently cut treatment (Tabie 1), although
the basal area of snags did not vary significantly
among treatments. The total number of stems of white
pine, snags and ali species was highest in the old cut
treatment and lowest in the recently cut treatments.
Plant species richness was lughest in the 10-1% year
cut treatment, because of the prescnce of species
common to both open and closed canopies (Kingsley
19498).

We found few significant differences among
lreatments in the percent cover of different vegetative
layers. Old-cut and 10-18 year cuts had significantly
greater amounts of coniferous and total cover in the
canopy than the 2-9 year cuts (Table 23, and percent
cover of ferns in the <2m forcst layer was significantly
greater in the 2-9 year cuts than the remaiming
treaments (Kingsley 1998),  Principal componenits
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Table 1. Comparison of plant species richness, basal
arca and stem density of white pines, snags and all
plant species, for each treatment. Basal areas in m /ha,
pet plot; numbers in stemssha,

Measore {Hd 10-18 28
cut year year

cutk culk

Mean basa] ar=a 247 218 10.7

while pine

Mean bagal arzs 9 47 41

of snagy

Mz basal arey 408 351 188

of all tre: specice™

Humber white pina 305.5 2619 1425

Aema per ha

Number snag 9.4 55.6 125

weme pex ha

Total Number 663.9 .5 345

stems per ha

Total nuraber il (&) &6 (¥ 513}

plant sprcies

[unique species)

* p <005, ** p <001

analysis on the 13 variables descobing percent cover
of the vegetation layers resulted in four principal
components {PC's) explaming 62% of the observed
varjance. The first PC (explaining 21.3% of the
vanance), contrasted stands with 2 high degree of
deciduous cover in the canopy snd subcanopy (positive
values) and a large herbaceous laver {hegative values,
Table 3). Positive values of the second PC (20.3%
variance explained) indicated stands with full
coniferous sub- canopy and canopy layers and a sparse
shrub layer, a situation typical of the old-cut stands
{Tables 2 and 3). Recent cuts had high negative
valpes, indicating a dense shrub layer and less
conifercus canopy cover {Table 2). Positive values of
PC4 {12.3% varance explained) indicated, by
contrast, a high percent cover of the coniferous
component in the 2 to 5, and 5 to 10 m heights
{positive values} , and a dense ground vegetation layer
{negative values). Positive values of PC4 {8.7% of
variance) appeared to describe stands with a well-
developed herbaceous layer and a well developed
coniferous sub-cancpy, features seen primanly im the
most recently cut stands (Table 2). The remaining
prncipal compenents cach explained less than 8%
additional variance ameng vegetation vanables.
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Table 2. Percent cover of the 13 vegetation vanables,
and PC scores in each treatment from white pine forest
stands in Algonquin Park in 1994,

Vepetation layer od 10-18 29
cuk year year

cut cmt
Tret seedlings 65 5.6 &8
Ground Inyer iy M6 431
Herbaceouy T 4.6 468
Trest = I m 352 FLR" 19.6
Shrubs < im mni 1 287
Deciduous shrubs 2-5m"™ 16.3 282 194
Coniforous shrubs 2-5m i 313 13.4
Decidoout 5-10m 11.4 84 51
Coniferous 5-10m 16.5 16,2 14.6
Deviducus sub-cancpy 1.1 5B 1.9
Coaifer sub-canopy 505 569 438
Deciducus cancpy 4.7 34 01
Couifer canopy® 174 arz 19.8
Sum 065 0By 268.7
PCI 033 013 097
BC2 092 629 032
PC3 0.08 019 -0 56
PC4 .44 0.00 0,14

" p<0.05 **p=001

Bird species richness and relative
abundance

We recorded a total of 61 bird species in the two years
of study, Of this total, the greatest number cbserved in
any one treatment (all stands combined} during one
year was 52, in 1995 in the old-cut treatment (Table 3,
Appendix 13, Wineteen speeies were completely
absent from all plots in one of the three treatments in
the study period: eight of these were absent from the
recent (2-9 year} cut stands (Downy Woodpecker,
Olive-sided Flycatcher, Gray Jay, Ruby-crowned
Kinglet, Swainson’s Thrush, Cedar Waxwimg,
Common Yellowthroat, Ping Siskin) and present in the
other treatments, two species were absent from the 10-
I8 vear plots (Hairy Woodpecker, Eastern Wood-
pewee) and present in the other treatments, and one
species (Yellow Warbler) was absent from the old-cut
plots and present in the other treatments.  Five species
{Common Grackle, White-breasted MNuthatch, Cape
May Warbler, Scarlet Tanager, Song Sparrow)
occurred only once in one treatment and only one year.

Biology and Conservation of Forert Birds
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Table 3. Eigenvectors for principal companents {PC)
1-4 on pereent cover vegetation data from Algonquin
Park white pine slands.

Varinble PC1 P22 PO PCH

{% cover)
Tree sendlings 62 033 on7? 0.28
Ground shruba O 022 034 054
Herbacenus layer A3 009 o0 0.44
Trees <2 m 020 042 - Q12 019
Shrubs < 2m D05 041 006 0D
Deciduous iroes 2-5 m 033 032 oM s

Comiferous oey 2-5m <12 0o7 0.6 £33
Decidugus oo 5-10m 047 nis 0.0 022
Coniferous trees5-10 m 0.0 0.07 065 0009

Decidwous sub-cammpy 045 G.03 0,08 0.04
Conifercus eub-canopy 17 0.3% 001 .43
Deciducus canopy 037 Q6 017 033
Coniferous canogry A0 042 16 1%

Yellow-bellied Sapsuckers, Red-breasted Nuthatches,
Mashviile Warblers, Yellow-rumped Warblers,
Blackburnian Warblers, and Ovenbirds occureed in at
least 5% of the plots per treatment in both years, and
were the most common species in the study area. Of
these, Ovenbirds were the most ubiquitous species
occurting in 61 of 62 point counts (98.3%. Appendix
1). Omly a few species had a high frequency of
CCCUTTENGE I S0me treatments and substantialiy lower
occurtence in another treatment: Blue Jay accurred in
all recent cut plots and all 10-18 year cut plats in 1994,
but only 40% of these plots in 1995; Black—capped

Chickadees oceurred in over %% of old—cut plots and
fewer than 20% of recently-cut plots, White-theoated
sparrows occurred in over 70% of 1018 year cut, and
2-3 year cuts but less than 605 of old-cut plots.
Evening Grosbeak oceurrence variad from 35.7% 1o
93 3% between plots within a treatment (Appendix 1).
Most species occurred in a similar proportion of plats
in 1995 and 1996, although Solitary Vireo and
Evening Grosbeak cccurred on many more plots in
1995 thar in 1995, and Red-eyed Vireo occurred in
over 3% of eld-cut plots in 1995, but less than 35%
of these plats in 1996,

When we examined average richness of the plots
among treatments (nurnber of species/plot), we found
no significant Jifferences in species richness among
treatments (Table 4), in sither 1995 (F = 0.66, p=0.42)
or 1996 (F = 0.38, p=0.68). When we examined the
proportion of species from different ecological guilds,
among treatments, we alse found no differences: in
general species from each ecological community were
present in cach of the three treatments (Table 5).
When comparing relative abundance among these
categoties, we found significantly greater numbers of
individuals of open shrub mesting species in the
recently cut treatments, and significantly greater
nombers of clused canopy and cavity nesting species
inn the old-cut plots (Table 6). When we compared the
number of individuals heard in the point counts among
treatments we also found no significant difference
(Takle &),

Cluster analysis using relative abundance of bird
species from the different treatments indicated that, in
general, old-cut stands clustered together, but some
stands ot either recently or {18 years ago also
clustered with old-cut stands (Figure 1). The old-cut

Table 4. Bird species richness data for three treatments from Algonguin Park, in 1995 and 1996,

Old—<uat 10-18 year cut 2-9 vear
cut
Measure 1995 1996 1955 1996 1996"

Mean (+SEjnumber of 17.8 (0.75) 20.7(0.75) 168 (099 2L.2(L.17 201 (0.66)
species/stand
Total number of species 52 46 44 51 46
Number of unique species 3 3 1
Total number of species in study 55 (902) 35 (L2} 46 (75.4)

period (% of 1}

* The 2-9 year cuts were not sampled in 1995,

Society of Canodian Ornithologisty Special Publication No. 1. [499

Binlogy and Conservation of Forest Birds




94

Tuble 5. MNumber of spectes in each treatment
belonging to |12 different habitat associations in the
three treatmnents. Some species belong to two groups
{e.g., coniferous and canopy; sce Appendix 1 for
categonization}.

Habitat Oid 10-18 -9
cut  YeBr year

nt cut

Dpen {O} ] & ?
Canopy 15 15 13
Coniferous {CO) 16 16 12
Generalists (G) 6 4 5
Mixed (MX) 5 5 4
White Pine (WP} I 1 ]
Deciduous (D) B 5 6
Understory (LT} 3 3 3
Spruce Budworm (SB) 1 3 1
Cavities (CV) 7 G &
Edge (E} 1 2 l
Wetland (W) 1 l 0

stands were significantly more similar to each ofher,
and hence more uniform in their bird communities,
than the stands cut either 2-9 or 10-1% years age (mean
{SE] of Euclidean distances; old-cut to old-cut: 12.8
[0.17]. 10-18 year cut 1o 10-18 year cut: 14.6 [6.23], 2-
S year cut to 2-9 year cul: 16.2 [(43], F =421, p <
000001}, Across treatments, the greatest difference
between treatments was between the bird communities
in stands cut 10-18 years ago, and those cut 2-9 years
previcusly (mean {SE] Euclidean distance = 156
[0.27]). The least difference was betwsen olid-cut
stands and stands cut 10-18 years previously (14,18
[0.17]), whereas bird communities from old-cut stands

Kingsley and Nol

and those cut 2-% years apo were intermediate in
average similarity (147 [0.20]), not significantly
different than distance between old-cut and 10-18
years stands, p = 0.14, L5D multiple companson test),

Of the 32 species that were present in at least 8
stands, only six varied significantly {or neatly so) in
telative abundance among treatments (Table 7). In all
cases but Ovenbind, both years showed similar trends
{Kingsley 1998).  Ruffed Grouse were in higher
relative abundance (althousgh not significantly so) in
recently cut stands than in the other treatments. Old-
cut stands contained significantly Tgher relative
abundance of Black-capped Chickadees than the cther
gtands. Chestnut-sided and Mourning Warblers were
found seldom or not at all in old-cut stands and were
common in recently cot stands.  In 19935, there was no
significant difference between treatments for
Qvenbirds {ANCOVA, F = 1.96, p = 0.16), bul in 1996,
there were significant diffetnees among treaiments
with the 10- 1% year curs having significantly lower
numbers of birds than the old-cut treatment (Table 7).
White-throated Sparrows were significantly more
abundant in the 2-9 year cuts than the old-cut stands.

Vegetation and bird relationships

The principal components of the vegetation data
explained variation in relative abundance for only 2
small number of bird species, and not necessanly those
that showed significant differences among treatments.
Blue Jay relative abundance was higher in stands with
low values of PC 1, the component indicating thick
deciduous cover in the canopy and subcanopy {Table
BY.  Brown Creeper abundance was positively
correlated with PC4 (greater herbaceous layer and
coniferous subcznopy}, Black-throated Blue Warblers
were negatively associated with both PC1 and PC4 and

Tabde 6. Mean and (standard error) relative abundance of birds from scven habitat categories occurring in each of the

thres treatments in Algonguin Park.

Habitat preference d-cut 10-18 vear cul 1-9 year cut F p
Cavities 5.8{G49) 37(0.85) 15{0.38) 5.2 G0l
Conifer 13.4{1.27) 13.2(1.89 11.7 {2.08} 0.28 0.76
Closed Canopy 313 {134} 2830189 26.0 (070} 3.58 0.04
Open shrubs 4.1 {0.56} 7.5(1.38) 14.8 (2.60) 11.45 {0001
Unslerstory 3.5(0.51) 4.0 (0.85} 2.5 (0.61) 1.31 028
Ground vegetation 10.% (0.78) 8.7 {0.68) 2.9(0.94) 1.83 0.18
Generalists 14.3 (1.31) 14.2{1.37) 158 (1.86) 0.35 .70
Total individuals 57.5 (1.85) 59.6 {3.15} 61.0(1.97) .29 0.74
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Figure 1. Cluster diagram resulting from UPGMA on Euclidean distances of stands, based on relative gbundance of
bird species. OC = old-cut stands, Riecent} = 2-9 year cuts, I{ntermediate} = 10-18 year cuts.
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Black-throated Green Warblers were negatively
associated with PC4.  Veery abundance was higher in
stanids with high amounts of deciduous cover (PC1)
and low amounts of coniferpns cover (PCI)
Mourning Warblers alse were more abundant in stands
with higher scores on FC4. White-throated Sparrow
sbundance was negatively related to PCL, the
deciduous component of the forest. The rclative
abundance of no other species was related to these
vegetative features. PC1 also explained a small, but

significant amount of vapation i the relative
abundance of all open shrub species (negative partial
correlation, Table 8}, The relative zbyndance of dense
understory species was explained by PC2 {negative
partial correlation), No principal component
cxplained  significant variation in the relative
abundance of any other ecological group., althoupgh the
total number of individuals was weakly (negatively)
related to variation in PC2.

Table 7. Mean and (standard error) relative abundance of six species of binds in White Pine forests at different stages

of cutting, in Algonquin Park.

Specles Old-cur 10-18 year 2-9 year Statistic® P

Ruffed Grouse 1.5{45) 1.3{0.42) 2.7(0.5%) 3.2 0.053
Black-capped Chickadee 1.5{0.34) 0.5 (0.40) 0.2 (0.1 la.98 0.0
Chesmut-sided Warbler 0.5(0.24) 3.2{1.00} 5.5{1.50 22.3* LT
Mouming Warbler ¢ 03023} 1.1{0.4%) 13.1° 0.005
Crvenbird 9.50.71) 6.6(0.83) B.2{0.92) 3oy 0.029
White-throated Sparrow 2.1{0.61 3200346} 4.501.17 Efvasy 2052

' Anova(F)

» Kruskal-Wallis %°
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Table 8. The reiationship between vegetative features
and relative abundance for & species of birds and 3
ecological categoties of birds found in White Pine
forests in Algonquin Park, Omtanie. Eguations
presented only when sigrnificant predictors of relative
gbundance were detected (p < {.1(0.

Specles Equatiom v p

Brown Creeper 1L3T+HR80PC 208 0.02
Blue Iay 215033PC1 248 [H |
Veery I854023PC 156 0063
Mourning Warkler G24H35PC 3119 DIN2
Black-thronted Blue Warbler  4.56- 3 ot
Pk -throated Green 4.75-050PC4 127 0,073
Ruoge-breasted Grosbeak LI6039PC 112 Q058
Whute-throated Sparroy KN |-3 4.5 007
Open shrob peciss T55-119FC1T 134 dieb
Deniye underaiory specics 30nesPC: 212 O0IE

Mumbex of individusls SEO-17SPCZ 135 DAS

Discussion

The uniform shelterwood logping system for white
pine is an excellent system for pine regeneration on
sandy soils charactenistic of the region in the east side
of Algonquin Park in central Ontaric (Chapeskie et al.
19891, White pinc regeneration in our study, judging
by the stands cut 10-18 years ago, was good, with the
basal area of white pine approaching that found in our
old-cut standds.  In other locanons, where soils have
grcater organic content, white pine regencration
requires scarification through fire (Corbert 1994), a
much more extreme digturbance to land bird
communitics, with large changes in both species
composition and relative abundance of canopy
dependent species {Dickson et al. 1933).

Our old-cut stands that had ne record of cutting
are presumably the closest in vegetation structure and
bird communities to original old-growth white pine
forests in central Ontario. The major impaet of the
timber harvesting appears to be a change in
composition of a few bird species, with a sight
reduction in the number of closed-canopy and
coniferous associates, as predicted, and an increase of
one gpen-shrub nesting species.  Although the older
cuts (both old-cut and 10-18 year cuts) contained
almost 10 more species over the two years than the
recently oot stands, there was substantial yearly
variation in the total number of species found in one
year in onc treament. Therefore, a second year of
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surveying in the recently cut stands could possibly
have resulted in similar species nchness values in the
2-9 year cut and the detection of greater numbers of
species (Smith et al. 1995), Unlike other studies where
logging results m an increase in edpe-related species,
and an increase in overall species tichness (Thompson
and Capen 1988; Welsh and Healy 1993), the umform
shelterwood system, presumably because of the
absence of intrusion of many edge species, resulied in
ne net change or possibly a slight reduction in richness
acrass the landscape.

The relative abundance of birds from different
ecological categories, and the celative abundance of
particular species, were affected by this silvicultural
method, particularly when comparing the bird
communities in the recently cut stands with these from
the old-cut stands. There was, as predicted, a decling
in the relative abundance of species preferting closed
canopy, and a substantial increase in the relative
abumdane of individuals from species preferming open
shrubs for nesting.  Unlike clearcutting, where both
species composition 2nd abundance arc usually
affected, we found that most of the closed-canopy
species that cccurred in the old cut stands were also
present in the recemly-cut stands, but it substantially
smaller numbers, The loss of individuals of cavity-
nesting species from both the intermediate aged stands
and the recently cut stands is due primanly to the loss
of Black-capped Chickadees, although the relative
abundance of both Pileated Woodpeckers and Brown
Creepers (the latter an occasional cavity user, Gaothicr
and Aubry 199) was alsa lower in the reeently cut
stands,

Our intermediate treatment, where 10-18 years
had elapsed for regeneration, demonstrates the
relatively benign namare of this silvicultural technique,
as most bird species that were not present in the more
recent cut wers present in this treatment, and the
relative abundance of all species and ecological groups
affected significantly by the cutting had approached
that scen in the old-cut treauments,  According to the
silvicultural guidelines for the east side of Algonquin
Park, the stands that were ecut 18 years ago would
undergoe the newt stage of cutting in two years
(Chapeskie et al. 1989 N. Quinn pers. comi.), and
these stands are predicted to lose canopy specics and
favour shrub-nesting species.  Shrub-nesting species,
in particular, Chestnut-sided Warblers, Moumning
Warblers and White-throated Sparrows, penerally
respond positively to most silvicultural techniques
{Titterington et al. 197%: Thompson and Capen 1988,
Freedman et al. 19%1; Falls and Kopachena [1994),
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including the umiform shelerwood system. These
species have healthy populations particularly outside
of Algonquin Park {Cadman et al. 1988), where early
successional stages predominate (Chapman and
Butman 1534},

Cur results indicated that the old-cut treatment
had the hughest degree of similanity among stands in
bird communities, whereas the recently cut stands had
the lowest degree of similanity. These results support
the old idea that undisturbed ecological communities
are more stable, of more predictable, than transitional
communities (Horn 1975}, despite the uniformity of
the logging disturbance. The logged treatments would
include, in some stands, both bird species from the
undisturbed closed-canopy forest, as well as species
that have newly colomized these stands.  The
underlying  factors  determining  population
celonization and extinetion from forest patches is a
research area that is relatively unexplored {Blake et al.
1994, Villard ef al. 1993), but gur data, showing vary
similar relative abundance of most species over two
years of study, suggest relative stability of avian
commmnities in successive breeding seasons across
each treatment landscape.

Our measure of structural heteropeneity of the
vegetation communily, the sum of the vegetation
layers, was not an important predictor of species
richness at the stand level, a result contradictory to
tany other studies on bird communities (MacAhur
et al. 1962, Karr and Roth 1971; James and Warmer
1982; Miemi and Hancwskt 1984; Steffen 1985;
Thompson et al. 1995). The relative abundance of a
small number of species was explained by particular
features of the plant community; the most commen
txplanatory varables were those that reflected the
amount of deciduous and canopy cover and the extent
of the herbacepus layer. These habitat vanables
explained the variation in relative zbundance of
Mourming Warblers and White-throated Sparrows.
The graduai decrease in numbers of these species as
the stand regenerated correspended to the increase in
canopy cover in the forest stands.

Some species, for which we found no significant
vegelative feature that explained relative abundance,
varied sigrificantiy in abundance among stands, The
Black-capped Chickadee, 2 cavity-nester {primarily in
small deciduous snags), was significantly more
abundant in the old-cut weatments than in the other
rcatments.  Unfortunately, we did not measurc the
density of small deciduous versus comferous snags,
and these were probably more common in the ofd-cut
stands, as they would be lost through the logging
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operations i the more recendly cut stands. Chickadees
prefer 1o excavate their nests in standing decidugus
tree stumps with an average diameter of 10 to 18 em
at breast height (Peck and James 19%7) and suitable
nesting snags may limit population densities of this
species (Smilh 1993),

Several species had significamt vegetative
predicters but did not vary significantly among
treatments, inciuding Blue Jays and Brown Creepers.
Presumably this result occurred because of the
heterogeneity of vegetation features even within a
single treatment. Blue Jays were negatively associated
with habitats with a high degree of deciduous cover
(PCL} in the subcanopy of the forest, features present
to some degree in both the recent cuts and the 10-18
year cuts, Seiective rermoval of this layer of the forest
might result in vegetation characteristics that reduce
the numberz of Blue tays, a management technigue
that could be used to increase breeding success of
some neotropical migrants that suffer extremely high
rates of predation by this species (e.g, Red-eyed
Vireq, Hanski et al. 1996; Burks 1998},

When analysed as ecological categories, the
relative abundance of all open shrub species was
explained by a negative partial correlation with the
amount of deciduous cover, whereas relative
abundance of dense understory species, like the Veery,
was explained by principal components deseribing
both deciducus and conifercus canopy cover.
Although composition was affected the relative
abundance of conifer-associated species did not vary
significantly among treatments, probably because
most of these species were associated with conifers
other than white pines (g.g., Golden-crowned Kinglets
are associated with white spruce (Picea glauca) and
balsam fir (Abies beisameq), Gaothier and Aubry
1996).  Generalists, as rmght be expected, were not
affected by the silvicultural treatments, and their
relative abundance was not rclated to any specific
vepgetation feature, indicating their very broad habitar
preferences.

Point count data, although satisfactory for
determining relative abundance (Ralph et al. 1993, do
not provide an accurate assessmenl of the productivity
of bird commumitics (Robinson «f al. 1995), As
Brown-htaded Cowhirds {AMolathrus arer) were never
seen in the study area, cowhird parasitism is probably
not an issue in the relatively continuous forest cover
throughout Algonquin Park, a conclusion supported
by other studies in eastern North Americz on bird
communitics in forested landscapes (Welsh and Healy
1993; Hanski et al. 1995; King et al. 1996; Sabine &t
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al. 1996). Relative abundance data from point couns
can also overestimate productivity if pradators respond
positively to changes in vegetation structure as a result
of timber harvesting (Welsh and Healy 1993; Hanski et
al. 1996y,  Predators can greatly reduce the
productivity of the habatat for breeding birds (Wilcove
1985: Andren and Anpelstram 988, Rudnicky and
Hunter 1993, Hanski et al, 1996} Although we do not
have any information on mammalian predators, our
data indicate that the egp predator, the Blue Jay, is not
mare commeon on the recently logged plets than in the
old-cut plots, a result also similar to results from two
other studies on timber harvesting and forest bird
commurmties {Thompson et al. 1992; Welsh and Healy
1993).

Many species were not adversely affected by
uniform shelterwood logging, including Winter Wrens
and Owvenbirds, both species that use the forest floor
for feeding and mesting, and most eavity-nesting
species (e.g, woodpeckers, but not Black-capped
Chickadees). This result is encouraging as woody
debris, herbaceous plants, mosses, leaf hiter and snags
are often disrupted in clearcuts, and are important
sources of food and nesting habitat for these proups of
birds {Cadman et al. 1988; Van Horn and Doncvan
1994, Naylor et al. 1996; Burke and Mol 1998). The
provisions by the Algonguin Forest Authority for
protecting these features in applying this method of
timber management seem to be adequate for these
species, although chickadee sbundance supgests that
smaller deciducus snags appear to have been reduced

by logging.

Management Recommendations
COrwing to the loss of closed-canopy species, and lower
densities of these species in the landscape, and the
relative rarity of forested habitat in ¢astern Ontaric
outside of Algonquin Park {Chapman and Pubman
1984), we recomrnend a longer rotation petiod {30-40
years for cach cut, 120-160 year rotation) and the
retention of 10% of remaining tmature canopy trees in
the final cuts in Algongquin Park. This will ensure that
healthy populations of specics that depend on a closed
canopy will be mmaintained in these forests and m the
tegion generally. Black-capped Chickadee populations
in the cast side of the park may be maintained by
laking greater care, during timber harvesting, not to
eliminate small deciduous snags. Continued use of
this techmque in Algonquin Park, with the above
caveats, appears to be compatible with the goal of
preserving avian biodiversity,
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Ap pen dix 1. Percentage of plots observed (n) and habitat assaciations of bird species in the three treatments,
in 1995 and 1996 in Algongquin Park

Speties Od-cut 10-16 year cut -9 year
190% 1996 1945 1996 at
Buffied Grouse Bongrr umbeifus 0 0.286 (4) 0457 (7} . 027203 0758
Rulrydhroated Hunmingbird Archifochis colcbrir -G aoTIn GOTICN . - _
Yellow-bellicd Seprucker Sphyrapicus varius -CY {1.642(9) 0.6(%) 0.6(6) 0.636{T} QA1)
Downy Woodpecke Picoides pubescens -CV 0.214(3) 0.2{3) - 0.LB2( -
Hairy Woodpacker F. vilfosus -CV 0.0751) - - - 0.25(3}
Black-backed Woodpeckesr P. arcticus -CV 0. 14242} - - G091 1) 1.25(3}
Morthern Flicker Codapfes auratus -CY DaTLND 0267(4) 211} CA5M5) DASTEN
Fileated Woodpecker Diyacoput pileatuy -CV QA2 O46T(T) (1} 0.091(1) 0.253)
Mive-aided Flyeateher Conlopur borealils -CO SOTIN - 0.4(4) 0.021(1} .
Eastrrn Woxed-Prwee C. virens -D a0rIgn 0.2{3) - - 0.25(3)
Least Flycatcher Empidonae mindmas -0 . 02711} 0.1} 0.364(4) ORI}
Creat Crasted Flyescber Myizrekur arinites -0 0.214(%) . 0.X3) 4081(E) 008301}
Cray Jay Periroreur caradenyiy -£0 0.142(%) 0.2(7) 0.22) 0911} .
Blur Jny Cyerccitta crisarg -0 LT LNEE (1} 044 LM} LO{12)
Common Grackls (vircalis guiscale -CO - - LTI - -
Commen Raven £ oz -CO L2 0.23(5) 22} 0.2T3(3) D3EHT)
Black-capped Chicksder Poerile atricapitius -0V 0.92%13) 0733011 052 0.18(2) Q18T
Brown Creeper Certhin americana L0 0.357(5) TN 0.33) 0.454(%) 241735
Red-bregsted Nuthatch Sing comadensis -C0 D913 CB6T(13) 0.%9) 0.727(8) 083310}
White-breaitrd Nuthatch 5. caralineasis -D - 0.067(1) - - .
Winter Wren Traglodvies roglodytzs -C0 05T} Q46T 0.4{4) 67278 (667(3}
Golden-crowned Kinglet feguiur satrapa 00 0875 L3335} 0.5(%) 0.545(5) - 167(2}
Rulry caveened Kinghet £, calendula - CO 0.143(2) G 13N O.L(LY 02733} -
Veery Catharus furcescens -US 0.571(E) 0513(8) 056} 0.727(3} 03334
Swaimson's Thrush C. usnifaius -CO T.2143) - LTI - -
Hemil Thrush . gnerterizer -WDC 085712 0.8(12) o.N7 045853 0.75(M
Wood Thrush Hylocichia mesteling -0 0071} 0.6671) - - .
Americxn Robin Turdut migratoriyg -0 0.643(9) 04ET(T) B.6(E) 0.273(3) 033304}
Cedar Waxwing Sosbweilla cedrorum -E 0.0871(1) - 0.¥3) - ,
Solilary Vireo Fireo selitarius -C0 05T} Q933 14} 022} 0.638T) 0583
Red-eyed Vireo ¥, ofvacens -D 052917} 4.333(5) 0K 03644} {.333(4)
Tennesaer Warbler Fermivoru peragring -SB - - - 0152(2) -
Nachville Warbler ¥. vyficapillo -D 0.929{13) 0812 OE(E} 09010} 0.517¢11)
Chestnut-sided Warbler D perspbwamica -0 0 2A5(4) 0.267(4) 0.5 0.127(8) 08330100
Magnelin Warhler D. magnofia -U 0.7(T} 066710 Q.4{4) {.545{8) 04165}
Cape May Warbler D. figring -SB . - - L0911) .
Black-thioaied Blue Wirbler 0. caerulescens -D 071410} 0.733(11) o0Xh C318(9) 07509
¥ellrw-rumped Warbler £ coronars -MX RS2} LO(15) 0.99) 1511y RS H

Society of Canadian Ornithologists Special Publication Na. 1, 1999 Riolegy and Conservation of Forest Birds




102 Kingsiley and Nol
Appendix 1 (continced)
Species Old-cut 10-16 year cut 2-9 yenr
1995 1956 1995 1636 cut
Blsck-throated Green Warbler 2 wirens -CO D42 5) 0.533(3) X 0.454(5) 0,083 1
Bleckburnian Warbler D. foweq -CO 4714165} L1 5) QT 0B13(9) 0.75(M
Pine Warbler D. pinus -WP D426} 0,69 0.5(% 0.727(8) 05ENHT
Bay-breasted Warbley D cartanea -58 007101} 01820 01672}
Black-and-while Warbler Midovitta varia -MX 0.5(7) DAEKT) 0.3(3} D.455(5) 0.167(2)
Amdxican Redsiart Setophage ruticifle -0 0.14302) - - 13202} 0.083{1 A
Orvenbird Seinrns aurocapiliis - MX L14] 1153 ) L1 1612
Northors: Waterthrush 5, neveboracensis -C 0.214(3) 0.2{3) - 0.582(2} C.083(1)
Mourning Warbler Gparonis phifade{phiz -0 07101 . - 0.091(1} DAIGS)
Common Tellowthroal Geothlipis trichas -W 407 - DI 0.273(3) -
Cannds Warbler Wilreniz canadensts -Uf 0.143(2} 021} 0.1 0. 18202) 0.25(3)
Scarlet Tanager Piranga olivacea -0 . . A1) . .
Ross-breasted Cmosheak PRewcticar fudoviciamus G 0.2143} DAET(T) 0.2t 0.455(5) 0.416{5)
Chipping Spamow Spizefla passering -CO 0.283(4) D46} 0.3(3) 01842 8.373(4)
Song Spamow Meloapira melpdia -0 - - . - Q0831
White-throard Sparrow Zoaosrichia albicellls -0 03575 0.53(8) 0N 083X 10) N1}
Phark-syed Junco Junce Apemalis 00 Q71 0.1332) - 0.273{3) 0 16H2)
Purpie Finch Carpodaces purpureus -C0 02564} 0.2(3) 0-4{4} 0.545(6) 056
Red Crosshill Lavia curvirestra -C0 0.143(2) 02(3) o100} 009141} ORI 1}
Pine Sigkin Cardueliz pinus -C0 00N G067 1) LIy 209101 -
American Goldfinch O frisnis -G 0.1423(3} iR} 1Ly LA L Fiw 0.1572)
Evening Groshesk Coceothraustes vespertinus -00) 0IAST(5} 093414} {.5{5) 0.B1E(5} D755

+ Habitat Associptions: O = open shrub, G = habit generalists, CV = cavitkes, C0 = eonifersus {non-white pinel, It = dociduus forese, MO =

mixed woods, E = cdge, US = understory, 5B = spruce-budworm, W = white pinc, W = wetlands.

" Mo duta,
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