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Breeding bird population studies at Hayward
Brook, Fundy Model Forest

Gerry R. Parker, Denis Doucette and Denis Haché

Abstract

A 5-year research project at Hayward Brook, a small second order stream within the Fundy Model Forest, began in
1993 to study the ecological implications of retaining forested buffer zones along water courses during forest harvest
operations. This study combined control and experimental plots to compare responses of selected components of the
terrestrial and aquatic ecosystems to buffer zones of different widths and treatments. Pre-treatment {before cutting)
data were collected in 1993 and 1994, Cunting, and establishment of stream buffers, occurred in 1995, while the
ecological responses to those treatments were measured in 1996 and 1997, This paper describes the general swudy
designs and preliminary results of two of those studies, much of the information coming from the intial two years of
pre-treatment resource calibration. One study examines the distribution of sengbird territories in relation to stream
proximity and stand type; the other compares use of tree species as nesting substrates by cavity-nesters.

Résnmé

LIn projet de recherche de 5 ans a é€ initié en 1993 3 Hayward Brook, un cours d’cau de second ordre 3 1'intérenr de
la forét modéle de Fundy, pour étudier les implications écologiques religes au maintien d'une bande d'arbres tampon le
long des cours d'eau lors des copérations forestiéres. Cette éude combine des places échantillons conirbles et
expérimentales afin de comparer les réponses de certaines composantes des écosystémes torrestres et aquatiques a la
rétention de zones tampon {(bandes nveraines) de diverses largeurs et de diverses interventions. Les données d’avapt
maitement furent récoltées en 1993 et 1994, La coupe et I'établissement des bandes niveraines corent lieu en 1995 alors
que les réponses érologiques aux fraiternents furent mesurées en 1996 ct 1997 Cet article décrit le plan d'étude général
et présente les résultats préliminaires de deux de ces €tudes avec la plupart des donndes provenant des deux années
'avant traitemnent. Une des études examine |2 répartition des ternitoires d'oiseanx en relation avec a proximité du cours
d’zaw ¢t aves le type de peuplement | "autre compare I'utilisation des espices d'arbres comme substrat de nid pour les
espdees nichant dans les cavités d arbres,
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Introduction

One of the prime objectives of the Fundy Model Forest
{FMF) is ic impreve knowledge of ecosystem
function, to berter understand the responszes of the
system to forest disturbance, and from that knowiedge
to improve out ability to develop a multiple resource
manzagement plan within the concept of sustamed, or
enhanced environmental quality. There is an initial
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need to expand and complete certain data bases for
resources within the FMF, and 10 measure the
responses of wildlife tesources to specific forest
interventions and silviculture practices.

Research must concentrate on  establishing
causeleffect relationships and with those results
develop mmproved forest ecosystem management
strategies. 1T sustaining healthy and diverse forest
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ecosystems is to be a goal of iorest managemeni, then
applied systems of harvest and silviculture must
consider ecological processes beyond those which
directly affect establishment of scedlings and the
growth of future crop trecs. Forest management
guidelines must alse be tested and refined based on
data generated from specifically designed and
scientifically rigorous experimentation. This requites
cooperation and coordination among  biclogical
disciplines and betwoen the scientific and industnial
comumunities.

The concept of the forested stream buffer sudy
was developed by the Greater Fundy Ecosystem
Research Group (GFERG), a committee of scientists
and managers concerned by the. fragmentatton of
forzsts by timber harvesting in southern New
Brunswick, especially as it increasingly isolates Fundy
Marional Park. Among the concems over the changing
landscape was that of forestry practices near water
gourses, and the abiliey of forested stream buffers o
ensure the ecological integnity of agquatic and
terrestrial systems. Canadian Witdlife Service,
Environment Canada, was asked to develop a research
study to address that concern, especially as it might
affect breeding bhirds.

This paper outlines the methods and approaches
of this smdy and presents some prehminary results
from the pre-treatmenl phase. The study was designed
as a 5- year cause—effect expenmental research project.
The first challenge was 1o find a watershed within
FMF which would lend itself to this experimental
approach. The landscape within FMF has a long
history of forest harvesting, and complete unaltered
watersheds would be unusual. Howewver, through
comsultations with the landowner {J. D [rving Lid.),
the Hayward Brock area was identilied as one of the
few which mipght lend itself to such a cause-effect
experiment. The 30 km= arca was accessible, wholly
owmned by ). D lrving Lid., and the proposed timber
harvest operations would necd only  slight
maodifications to  accommeodate  the  proposed
treatmments.

The Hayward Brook Study Group (HBSG)
included personnel  andfer  resources  from
Envirgnment Canada, Maiural Resources Canada,
University of New Brunswick, Université de Moncton,
and LD, krving, Ltd. Sources of lunding included those
fromn the principal partners as well as from the FME

Study Design
The study area consists of approximately 30 km= near-
mature {~80 yr) mixed forest at Hayward Brook near
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the towm of Petitcodias in Westmorand County, New
Brunswick. It lies within the upper reaches of the
Hayward and Holmes Brooks watersheds which drain
westetly into the Anagance and Petitcodiac Rivers and
15 localed within the northeast portion of the Fundy
Model Forest in southeastern New Brunswick {Figure
1y, The basic design is a 3¥-vear cause-effect
experimental study with pre-treatment, treatment and
post-treatment phases. The orgimal objectives of the
overall study were to measure changes to the physical
gualines of the water and stream flow and breeding
bird populations from cutting and retention of forested
stream course buffers of different widths. The value of
this experimental approach became obvious and other
researchers joined the project 1o swudy additonal
components of the aquatic and terrestrial systems.

Figure 1. Location of the Hayward Brook study area
within the Fundy Model Forest in southeastern New
Brunswick

BRUNSWICK
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There were 2 replicates of the following 4
treatments: (13 clearcutting with 30 m buffers; (2)
clearcutiing wilh 60 m buffers; (3) “best management
practices”, i.e., clearcutting and selection cutting; and
(4} contro] {no cutting). The 3-year study called for
two years of pre-disturbance resource calibration
(1993, 1994}, one wyear of tmber harvest (1995)
followed by twoe yoars of post-disturbance responsc
measurement {1996, 19971 | The main study plot at
each site extended 150 r perpendicutar 1o each side of
the steam, and Mollowed the water course for dislances
which vaned at individual sues Trom 650 to 1000 m
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(20 - 30 ha). The study design was intended to
accommodate an assessment of cutting and forested
buffers on the richness, density and diversity of
breeding birds and the spatial distributions of their
territortes. The distibution of macroplots and the
harvest treatments within the Hayward and Holmes
Breoks drainages is shown in Figure 2.

Figure 2. Distribution of control and experimental
plots within the Hayward Brook study area and the
treatments {timber harvest operations) which were
applied in late summer and fall 1995,

‘ : Study Plotr for
Breeding Bird Tarratcwien,

A second component of avifaunal stedies ar
Hayward Brook examincd nest tree selection and
habitat nze by cavity-nesting species of birds. Existing
snag-managernent guidelings for New Brunswick, and
for Acadian Forests in pgeneral, are based on
inadequate knowledge of the habitat requirements and
use by these important forest birds. For example, there
are no specifications concerning species, sizes,
conditions or emplacement of snags to be retained
dunng commercial harvesting operations.

Breeding birds that make extensive vse of tree
cavities are divided into two groups: primary caviby-
nesters and sccondary cavity-nestérs. Both groups use
cavities in trees for nesting and roosting. Primary
cavity-nesters, such as woodpeckers, excavate the
cavibies they use. Secondary cavity-nesters, such as
nuthatches or chickadees, usc maturally oceurring
cavities or abandoned cavities excavated by prmary
cavity-nesters, although they will on occasion
excavate their own cavities in very decayed wood. This
2-year research project congentrated on the nesting
microhabitats of the cavity-nesters found in the
Hayward and Holmes Brooks drainage basins and
attermpted to characterize primary and secondary
cavity-nesting microhabitat,

The study of cavity-mester habitat is not new,

Society of Canadian Ornithologisty Special Publication No. 1, 193¢

75

although its importance has increased with the
recogrized role of snags in forest ecosystems, Many
research projects have dealt with various aspects of
cavity-mesting  bird  ecology. Nesting  habitat
requitements (Conner et al. 1973; Conner and
Adkisson 1977; Li and Martin 1991), foraging habitat
selection (Kilham 1970, Conner and Crawford 1974;
Conner 19813, and effects of hahitat modification
(Galli et al. 1976, Zamowitz and Manuwal 1935,
Stribling et al. 1990) are but some of the aspects of
cavity-nesters that have been and are currently being
studied. Most research in North America has been in
the United States, although suprisingiy little from the
northeastern part of the continent. Yery few studies of
cavity-nesters have been conducted in Atlaptic
Canada. Cavity-nesters are believed 1o have different
nesting habitat search images depending on forest type
and composition, as well as geographical location
{Lundquist and Mariani 1991). Nesting habitat
requirements for cavity-nesters in southern New
Brunswick, for instance, may differ greatly from those
of similar birds Tocated elsewhere on the continent. It
is thus of prime importance to quantify the use of
nesting habitat by cavity-nesters in New Brunswick to
ensure the proper management of these birds in the
Acadian forest.

The & study plots were established as sites for
specific interventions, Their placements were chosen
g¢ that individual site treatments would not affect the
rescurces of any of the others. As the widths of all
plots were standardized at 300 m, the area of cach
deperded upon the distance of the stream it included.
Plot length was influenced by property boundaries and
strearn length and fow, so imdividual plot sizes varied
from 20-36 ha,

Each piot was flagged at 50 m intercepts to aid in
the breeding bird surveys. Most tTansects were further
subdivided and marked by flagping to ensure that field
personnel knew their precise location at all imes, This
master gnd was maintained theoughout the study and
was used in the selection of vegetation and small
manmnal sample sites, The gnd was also convenient
when sampling for feeding and nesting sites of
wobdpeckers. The tree cover on 2l plots was
predominantly second-growth muxed forest {Table 1).
The age of most matuere trees, as determined from core
samples of 4 randomly selected trees at cach
vegetation sampling site, was approaimately 80 years.
A few red and white pines were aged at slightly over
160 years.

Red spruce, red maple. balsam fir, trembimg
aspen, white pine and white birch {in decreasing order
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Table 1. The stand compasition of all plots expressed as number of hectares of each stand type in the Hayward Brock
study arca.
Stand Type
Plot# THIH IHTH INHW [HSP SPIH THSP SPTH SPBF BFSF PINE NP
1 7.9 0.5 208
2 5 2.5 g1 A9
3l 0.% 54 7 0.4 72
4 2.1 2.1 L5 54 la 0.5
5 0.2 g7 14.3 6.6
o 02 7 43 L 12
7 0.2 12.8 1.2 B4
8 58 0.9 2.1 2.9 78
9 33 2.2 57 5.2 3
16 21 39 6.6 25 0.1

THIH = 50-75% tolerant hardwoods, 25-50% intolerant hardwoods; THTH = 50-75% intolerant hardwoods, 25-50%
tolerant hardwoods; TINHW = >70% imolerant hardwoods; THSP = 50-75% intolerant hardwoods, 25-50% spruce;
5PIH = 50-75% spruce, 25-50% mtolerant hardwoods; THSP = 50-75% tojerant hardwooeds, 25-50% spruce, SPTH =
50-75% spruce, 25-50% tolerant hardwoods; SPBF = 50-75% spruce, 25-30% balsam fir, BFSF = 50-T5% balsam fir,
25-50%% spruce; PINE = >50% white and/or red pine; NP = strip of alders over stream, classed as non-productive.

Tolerant hardwoods include American beech, yellow birch, red and sugar maple; intolerant hardwoods include

trembling and largetooth aspen, and white and grey birch.

of basal area) were the dominant tree species in the
study area, Speckled alder, characteristic of rparian
sites, was also common. Most sections of stream on all
plots were bordered by a closed band of alders from
1 0m 1o 30 m wide, As buffer zones began at the stream
edge, these alders fell within the arca protected from
cutting. Forest canopy closure over SITeams was
inversely related to the widih of ripanan alder cover.
Coniferous tree species predontinated on Plots L, 2, 9
and 10 while the remaining plols supported a more
mixed forest. White birch and mrembling aspen wers
dominant om Plots 3 and 4, respectively, while red
maple 2nd red spruce were sub-dominants on both.
Red sprucc, red maple, trembling aspen and balsam fir
dominated on Plots 5 through ¥, wiile black spruce
was common on Plots % and 10, Roads wete
established in the autumn of 1994, and timber
harvesting (trcatments} began in the summer of 1983
and continued into the winter of 1995/96,

Methods
Bird Territories
The standard termitory mapping method was used to
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sample the bird communities on all plots ([ntemmational
Bird Census Comminee 1970} As song is the
principal means by which males both defend a
territory and attract onmated famales (Welty and
Baptista 198%), individual bird territories can be
mapped by repeat surveys of singing males on a
defined tract of foresied habitat. Ome observer walked
slowly along transect lines and recorded the exact
position of all birds observed and’or heard on a map
(scale = 1:2,000). The principle data for cach
chservation included species and sex of bird, use of
song and use of calls. Additional information might
include displays of courtship behaviour, aggressive
interacticons, nest buildimg, nest use and food carrying.

Each plot was surveyed 67 times through Lhe
breeding season, Visits werc cvenly distributed
between 26 May and 10 June 1993, and betwoon
2% May and 4 July 1994, Surveys werc usually
conducted between (600h and 1100 h {AST). Each
observer (3 in 1993, and 4 in 1994} conducted an equal
number of surveys on each plot to minimize potential
bias from variable levels of skill 1o detect and identify
bird species. As surveys extended over a period of
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several hours, starting and finishing locations within
piots were varied to avoid potennal bias due to diumal
vanation in bird activity. As heavy rains and strong
winds also reduce bird activity and observer
efficiency, surveys were nol conducted during
inclement weather. Speed of survey remained constant
AMONE SUMVEYors.

Dbservations for each visit (o a plot were recorded
on separate maps, At the end of the bird surveys all
observations for each species were tabulated om a final
species map. Species maps show which species were
present, where and when they wert observed and
occasionally some of their behaviour. Species maps
revealed the number and the spatial arcangement of
termtories from clusters of bird registrations. Most
registrations are locations of male birds singing.
Termitories are, therefore, defined by an arca used by a
singing male. Three registrations were the minimum
nurpber required before a cluster was accepted as a
territory.

Bird observations extended to 50 m putside plot
boundaries. These registrations helped to determine
the position of territories that cxtended beyond the
defined survey plot. Edge territonies were counted as
half of a territery (Bibby et al. 1992). Due to a change
in the harvest plans by the land owner, the hird
commuruty on Plor ¥ was sampled during the first year
only (1993), while Plms 9 and 10 on Holmes Brook
wete added in the second year {1994} to provide
replicates of 60 m buffers.

Wegetation was sampled using the circular piot
method described by Noon (1981). These 22.6 mé
{0.04 ha) diameter plots were centred at andomly
selected 50 m intercepts on the transect prids used for
surve¥ing breeding birds. One-quatter of these points
in each plot were selecied for vegetation sampling with
& table of randem numbers. This sampling scheme
included approximately five percent of the total bird
census plot area. A total of 293 vegetation samples
were distributed throughout the 10 plots and were
measured afier the bird breeding season. Citoular
sampic plots were delimited by setting out two 22.6 m
ropes in the cardinal directions so that their centers
crossed at grid interceptor points. Withir the circular
piot, all trees with stems greater than 3 cm in diameter
at breast height {dbh) were taliied by species and
placed in one of seven dbh size classes. Snags (dead
and partially dead trces) taller than 1.4 m with dbh
greater than 3 cm were tallied using the samc dbh
clazses,

Understory vegetalion was sampled by two
procedures: {1} saplings with a dbh of 3 to B ¢m were
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counted along with trecs and placed in the first size
class; and (2) shrub stems of a diameter lcss than 3 ¢t
and taller than | m were counted in two 2 m wide beh
transects priented along the cardinal directions within
the circular plot. Coniferous and deciduous stems were
tallied separately. Stumps between 10 cm and 1.4 min
height were also counted within the 0.04 ha plat.
Coniferous and deciduous stumps were recorded
separatcly,

Foliage profiles estimate the density of vertical
vegetation strata of the forest. Foliage profile was
measured at 2¢ points glong 2 axes oriented in the
cardinal directions within the circular plot. Foliape
profiles were measured by sighting through an ocojar
tube, made from a piece of plastic tubing with cross
hatts at one end. At each of the 20 locations, the
presence or absence of green vepetation ar the
intersection paint of the cross hairs was recorded for
each of the following vertica] layers: (1} G- 0.5 my( 2)
0.5 -3.0m; {3) 3.0- 1.0 m; and {(4) more than10.0 m.
The first stratom (proomd layer) was estimated by
sighting downwards directhy over each of the 20
locations, while the others were observed by sighting
upwards. The height of each layer was estimated
visually, Observer estimation was aided by other
measures of canopy height obtained with a clinometer
that were not included with these analyses.

An important modification of this method was
how the data were recorded. Rather than simply noting
presence “+" or abgence - of vegetation, the
presence of vegetation was recorded as either
deciduous (D), coniferous {C), or as ground layer
vegetation {H - represented a species that would not
grow out of the ground cever and was used only in the
{ - 0.5 m layer). Absence of vegelation was noted as
“gr.

Simple indices of species richness, densily and
diversity were calculated to describe the bied
commumty of each plot, Species richness is the
number of breeding species present; diversity was
expressed by the ShannonWeiner diversity index H',
denved from the formula

8
H'=- 3p, leg. »;
n=1

where & = the number of species, and p, = the
proportion of the i* species in the community.

A geopraphic information systent (G135) using the
Arc/Info software program was used to znalyze and
describe the spatial distbution of bird territonies (see
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Shaw and Atkinson 1990). The study plots and bird
territonics were digitized into the Fundy Model Forest
GIS database. Study plots were divided into zones
located at 5 distances from the stream. The density of
bird termtories was then compared between the
different zones. Zome 1 was cemtered on the stream and
had a width of 60 m. The 4 other zones consisted of the
area on both sides of the siream within the following
ranges of distance: 30 - 60 m, 60 - 90 m, 90 - 120 m,
and 12{ - 150 m.

The frequency of overlap between species’
terdtories and stand typos was also examined 10
determine whether forest stand availability was
proportional to use (degree of forest stand selectivity}
by each species. Ten stand types were identified in the
study area (Table 1). Bird territories were related to the
vegetalion measurements of piots located randomly
within the boundaries of respective territorics. When
several vegetation plots fell within the same bird
ternitory, the means for vegetation measurements from
those plots were used. Mean number of vegetation
sample plots per bird territory mapped in 1993 and
1994 were 2.43 (£1.47) and 2.41 {£1 37}, respectively.
Of 1430 bird territories, only 10 and 16 contained ne
vegetation sample plots dunng 1993 and 1994,
respeclively. These territories, and bird species with
less than B territories identified during one breeding
season, were not used i these analyses.

The habitat variablies were sumimarized into three
diffcrent data sets. Distribution of birds was analyzed
in relation to (1) variables representing the amount of
basal arca per tree species for all trees larger than 3 em
dbh, (&) wvanables of stemn densities of snags,
coniferous and decidusus trees of different size
classes, and {3} vanables representing the folage
profile. Thus, the ordination of bird habitat selection
rclative (o two data sets that describe the habitat in a
structural fashion was calculated as well as one data
set that provides a description of the flonstc
composition of the habitat, In a graph from a
correspondence analysis, the proximity of the points
and their direction indicate their similarity (see
Citgenacre 1984}

Cavity-Nesters

A preliminary season of cavily searching was
conducted during the 1993 ficld season, Active cavily
nasts (1e, cavities psed for nesting during that
reproductive season) werc located duning  breeding
bird surveys. Active cavily-nests were identified with
flaggang tape and mapped for future reference. The
first season of calensive cavity scarching began in
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1994 Cavity searches began on 11 May and were
concluded on & July, by which time most young were
fledged. Cavity searching was interrupted from 28
May to 4 luly while ficld personnel were ocoupied
with breeding bird censuses; during this petiod cavity
searches were mostly confined to the breeding bird
survey plots. Cavity searches werc conducted from
approximately 0600 until 1100k ADT. The forest
habitat adjacent to the breeding bird survey plots was
alse searched for evidence of cavity-nester breeding
behaviour fie. couttship  rituals, drumming,
conflicts, excavanon, etc.). Piles of wood chips or
coarse sawdnst at the bottom of some trees also helped
to identify fresh excavations. Cavity searches were not
carried out during rainy or exceprionally windy days.
Regular visits to trees with active cavities were
conductad at 4 to 5 day intervals to determuing general
breeding chronology and presence of predation. Cavity
locations in 1993 were also examined to determine
degree of cavity and cavity-tree re-use. Cavity
searches in 1995 began on 2 May and concluded on 6
July. They were briefly intettupted for twi days during
the first week by a storm that Jeft 5 10 [0 em of snow
on the study arca. This snow persisted for almost two
weeks and seemed to lessen our scarch efficiency.

The vegetation near nest-trees was sampled as
described for the bird-territory study except that the
0.4 ha plots were centred on the cavity trees, and all
trees. and snaps with stems larger than 8 cm dbh
(considered minimum diameter for potentizl cavity
nest trees) were measured and mapped to record their
spatial disttribution within each sample plot. Trees
were identified to species, while snags were identified
to type (coniferous  or  deciduows) and by
decomposition  stage (3¢ Hunter 1990  for
decomposition stage classification). All nest-tres
measarements and microhabitat sampling  were
performed after fledging se not to interfere with
reproductive activities.

An equal number of potential cavily-trees was
selected randomly on each study site, Descriptions and
measurements of these randomly selected trees and
their swrounding microhabitar were made to search
for differences between selected mest sites and
apparently potential nest sites that were not sefected.
REandom sites were chosen using a dot grid over a
forest cover map {scale = 1 : 12,5040, One tree on each
of these sites was chosen randomly 1o malch ap actual
cavity-tree found during cavity scarches, Random
trees matched o live trees had 1o be of the same genus
(for aspen} or speeies (for all other trec species) and of
sitnilar dbh (£ 5 ¢m when possible). Random trees
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matched to dead or further decayed trees (snags} had 1o
be of the same decomposition stage and dbh (£ 5 cm
when possible). Some of the very large trees and snags
used as cavity substrate were difficolt to match
because of their ranty, causing selection of smaller
randem trees and snags.  Principal Component
Analysis was used to quantify the nesting habitat of
cavity-nesters found within the Hayward and Holimes
Brooks drainage basins, Exact choices of statistical
tests and database formats are being resolved at the
present time. The Arc/Info GIS will also be ysed to
help analyze the data. Nesting-cavity locations will be
digiized into the FMF GIS and maiched 10 the
existing forest stand classification.

Results

Bird Tarritories

Sixty-six species of hirds were observed during the
breeding bird censuses in 1993 and 1994. Forty-twe of
those species were breeders with at least one termitory
within the study plots during ane of the seasons. The
24 other species were either visitors from other
hatatats {¢.g.. Common Mighthawk, Tree Swallow,
Chimmey Swift, Amencan Crow, Cadar Waxwing,
Chestout-sided Warbler and Brown-headed Cowbird},
or forest birds that were not breeding, breeding ouotside
of the study plots, inconspicuous due to low density,
nocturnal, of discreet behaviour, or had an extremely
large home range {American Woodcock, Ruffed
Grouse, Broad-winged Hawk, Bammed Cwl, Ruby-
throated Hummingbird, Pileated Woodpecker, Least
Flycaicher, Common FRaven, Grey Jay, Borcal
Chickadee, Northern Waterthrush, RKed Crosshill and
American Goldfinch). Many are species not targeted
by the census technique used.

Seven hendred and  thiny-five  terntorial
individuals were counted in 1993 and 695 in 1994, The
total numbers of termitories used, however, were
reduced to 684 and 621 because edge territories were
counted as one-half (Bibby etal. 1992). The number of
bird species found to be breeding on individual plots
averaged near 25 both years (Figure 3). The most
common breeding species on the study area wers
Magnolia Warbler, Black-throated Blue Warbler and
Ovenbird, the total termitonies for each averaging 45-60
per year (Figure 4). The breeding avian community
was dominated by parulid warblers; fificen species of
warbler accounted for more than one-half of the
territories mapped: 373 (54.5%) in 1993 and 367
(39.1%) in 1%94. The most common warblers were
Magnolia Warbler, Black-throated Bluye Warbler,
Ovenbird, Blackburnizn Warbler, Northern Parula,
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Figure 3. Number of bird species breeding on the
study plots in 1993 and 1994,
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Bay-breasted Warbler and Canada Warbler Other
important families were (number and proporton of
total ternitories in 1993 and 1994): Turdinae - 55
(B.0%) and 50 {B.1%4); Vircomidae - 53 (7.7%) and 33
(5.3%); Sylviinae - 36 (53%) and 355 (5.7%);
Tyranmidae - 31 {4.5%) and 32.5 {5.2%) and Picidae -
31 (4.5%) and 23 (3.7%).

Figure 4. The most abundant species breeding on the
study plots in 1993 and 1994, MW = Magnolia
Warbler, BTB = Black-throated Bloe Warbler, OV =
Owenbird, Bbn = Blackbumian Warbler, NP =
Morthern Parula, 5V = Solitary Yireo, CW = Canada
Warbler, GCK = {olden-crowned Kinglet, YBF =
Yellow-bellied Flycatcher, ST = Swainson's Thrysh,
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Terntory densities ranged from 2. 50/ha 10 4.35/ha
in 1993 and from 1.67ha to 3.94/ha in 1994. An
average decline of 158% in territory density was
cbserved between 1993 and 1994 on plots surveyed
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Figure 5. Densities (pairs/ 100 ha) of breeding birdtermitories on plots surveycd at Hayward Brook in 19973 and 1004
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both years {Figurs 5. A gradient of density related to
alttude seemed to be apparent when ranks of bird
densities were examined for the plots on Hayward
Brook (Plots 1 through 8). Densitics were at their
lowest on Plots 1 and 2 in the upper reaches of the
watershad. Densities  increased down stream  and
were highest on Plots 7 and 8. Species richness was
also Jower in 1994 with the exception of Flots 1 and 4,
Species diversity was generally lower in 1994 (Table
2).

In 1993, mean densities of bird territories within
zomes 1 to 4 {(zones were J0m wide strata parallel to
cach side of the stream)} ranged betwecn 3.29%ha and
3.52/ha and were not significantly different from one
another (Table 3). The mean density of zone 3, the
most distant from the stream, was oot significant!ly
different from zone 1, the Closcst to the stream, but
was lower than the others (Tukeys pairwise
comparisans of means). Although mean densities wete
lower during (he second year, pairwisc compansons
were similar. Mcan densitics within zones 1 to 4
rimged from 2.82/ha to 2.9%ha and were mnot
significantly different rom onc another; however, mean
density in zone 5 (2.15/ha) was less than in the
others. Dhstance from stream had a significant effcet on
the variation in density of I8 individual bird species,
Tukey's test for non-additivity indicated that 12 of
these contained a significant interaction belween
factors of distance and census plot. In five cases
(Yellow-bellied Sapsucker, American Robin, and
Ovenbird in 1993; Black-capped Chickadee and
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Table 2. Number of species (tichness, R), density of
territories (T) per ha, and Shannon-Weiner Index of
Diversity (D) of birds brecding on plots surveyed at
Hayward Brook m 1993 (17 row} and 1994 (2™ pow).
(* = plot not surveyed},

Plot# Area R T D
tha)
1 30 22 25 1.22
26 238 1.3
2 1975 20 263 [.2
18 1.67 1.17
3 a1 26 3.19 1.32
23 3 1.27
4 30 i 39 1.38
31 322 1.39
5 305 3 359 1.36
27T 289 1.3
L 21 28  3.67 1.36
24  3.05 1.7
7 24 30 435 1.37
28 3294 1.36
B 20 3% 4.1 1.43
o 19.5 e ——
24 108 1.27
10 195 N —-
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Table 3. Results of analysis of vatiance of mean terrtory density per hectare of individual species and of all species
together within 5 zones of increasing distance from the stream, Species presented are those whose mean densitics were
significantly affected by distance as detected by bwo-way analysis of varance without replication. Critical values for
comparison (CYC) as well as degrees of freedom (DF) for Tukey s pairwise comparisons of means are presented, Total
nurnber of territonies (NT) and number of plots (NF) where the species was present are also shown. Zone 1 was a 60
m wide strip centred on the stream and zones 2 to 5 consist of the area on both sides of the stream within the following
ranges: 30 - 60 m; 60 - 90 m;, H0 - 120 m, and 1200 - 150 m,

TONE
SPECIES 1 2 k. 4 L3 VL DF NP NT
1993
Yellow-bellied Sapmucker * 0113% OGBS L0TO DOEEIT  DOSP  QO207 28 8 210
Yellow-bellicd Flyesteher * 02097 DIBSY O399 00885% 00403 00942 23 ] s
Winter Wren * CIMA  QI09EY GOTASE GOdsd™~ 00286 O07TT M4 7 t3.s
American Robin * CISE™  QUI28F" GUIOG4™ D074 D038 00745 16 3 135
Bay-breasied Warbler G246 QLTS G2 Gidd* GTe 0073 0 & 4.5
Blackbumisn Warbker 02004 O2041* 1989 QLISSSM QILTT DO7ST IR ] 6.5
Ovenbind * COSBE" G158 027TES 036410 034794 00846 78 E 1.0
All Epupein A28TES 14897 ASIE2 34044 ZEETI OMNT 28 ; 6840
1684

Yellow-belliad Etycatcher 01659 0040 01208 Q098E~ O00T04* QORI 32 ¢ 255
Blsck-rapped Chickades * L1195 01213 01258 0.I41™ 00762 00N M T 0.0
Rcd-broapied Muthatch * QOE D078 DOME 005932 003200 00340 32 9 140
American F.obin CIGHr  0101Y 00895 0DG12Y D03 00527 20 [ L3
Veery * 00908 00BN QO3B QMATY D044 00564 1S 3 B.O
Solitry Vireo CIS20F  DI3EBE QI0sT™ QOTI2Y  OfMTIF G0de0 32 9 340
Black-throated Blue Warbler ** 01003 02001 C29D0*  GI0ET  4EP e 12 ) 56,5
Yellow-rumped Warbler * 0.0323  COHst 00728 00936 Q0803 00550 0 12 4 13.0
Cansds Warbler * 02067 1539 QLIDASY QY Q0TI D012 2R ] 6.0
Bay-breasted Warbler 025340 02102 01600~ 001607 CO0E3Y 00736 12 ] 35
Ovenbind ** 00564 G I36Z* 02123 0250145 045 —— 22 9 ain
All Speciam *+ FHIDST  Z9268F  ZORRSY  ZEMS0F ZISAY 32 ¢ &21.0

* interaction between factors of distance and sampling plot could not be eliminated.

** interaction between factors was eliminated by transformation 10 natural logarithm In(x).

¥<d within cach row, letters in superseript identify groups of mean densities that are not significantly different from
one another based on Tukey's pairwise cotnpansens.

Canada Warbler in 1994), transformation of data could
not eliminate the interaction.

A gradiemt of decreasing territory densities with
increasing distance from the stream was apparent in
many species for which distance had a sipnificant
effect (Yellow-bellied Sapsucker, Yellow-bellied
Flycatcher, Winter Wren and Amencan Robin in 1993;
Solitary Vireo and Bay-breasted Warbler in 1994). The
opposite effect was apparent with the Black-throated
Blue Warbler and Owvenbird - densities of both
increased with distance from stream. Although distinct
trends were not as evident for other species, densities
wete penerally higher wathim the fitst two to three
zomes from the stream (from O to &60-50 my).

Frequencies of occurrence of breeding hird

Society of Canadian Ornithologists Special Publication No. §. 1999

ternitonies within different forest stand types allowed a
measurement of stand preference, if any, for each
species. The results of these analyses are not yet
completed. However, with few exceptioms, it appears
that the overall propertionate yse of different stand
types by all species remained constant over the two
years. Frequency of pccurrence of territories within
stand type classes obtained it 1993, in 1994, and for
both years combined showed that the breeding bird
tertitories were unevenly distributed among the
different forest stands, ie. birds were selective for
specific habitats used for breeding. In general, stands
of intolerant and tolerant hardwoods and mature
mixed woods were selected for, while stands of
intolerant hardwoods amd pine were selected against,
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Stands of conifer {spruce [species lumped] and balsam
fir) wete nsed in propartion to availability.

Cavity-Nesters

In 1995, active cavities were located by ctiss-crossing
the breeding bird sample plots and, to a greater extent
than in 1994, the forest adjacent to lhese plots, Fewer
nests were found in 1383 (p = 34) than in 1994 (n =
57}, due most likely 1o fewer persons searching and a
shortened season due to the beginning of forest harvest
operations m June 1995, Breeding chronologies were
conducted in both years for some of the meore
accessible nest sites, In 1999, harvesting operations
kegan before some birds could successfully fledge
their young. Trees and snags used as cavity-nesting
sobstrate in 1993 and in 1994 were revisited
throughout the summer of 1995 to determine degree of
re-usg; omnly 9 of these trees and snmaps were re-used
from the preceding nesting seasons. All nest site and
tandom site coordinates have been georeferenced
using GPS devices and digiized into the Fundy Medel
Forast 1S at Sussex, and GIS analyses are currently
underway with help from the ARC/YIEW program.

Table 4. Number of nests of each species of cavity-
nesting bird from 1993 to 1995,

Species 91 194 1995 Toml
Black-capped Chickadet o 2 2
Dewny Woodpeoker 0 & a
Hairy Woodpecke: 'l 5 3 12
Nertben Flicker b 4 2
Fileaied Woodpecker ] 3 | 4
Red-breasted Muthutch ] 9 7 22
Yellow-bellicd Sapauker 20 24 |% 67

A wotal of 121 active cavities from 7 cavity-
nesting species were found over the three figld stasons
{Table 4). Yellow-bellied Sapsucker was Lhe most
commen species with a total of 67 nests, Of all tree
species used as cavity trees, rembling aspen was by
far the favoured species, accounting for 79.3% of all
nesting cavities found from 1993 to 1995 (Figure 6),
although, in basal area, aspen varied from 24% to as
low as 5% in plots sampled. Red spruce was the most
common species, followed by red maple and baisam
fir. Yellow-bellied Sapsuckers have been shown to nest
frequently in trombling aspen in the northeastern
United States {Kilham 1971). Since much of the study
area contains ather larpe aspen trees {25 10 45 om
dbh), it appears that the Hayward Brook Study Arez
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Figure 6. Distribution of active nests (n=87) among
tree species used by pnmary and secondary cavity-
nesting species of bird in 1293 and 1994,

TREES USED FOR CAVITIES
(1993 and 19M4; n= 97

CAVTY TREE SPECES

offers suitable habitat for most species of woodpecker.
Although further analyses of the data will allow
greater comment on that assumption, the importance
of trembling aspen as a nesting substrate is apparent.

Discussion

[ndices of breeding bird species richness and density
estimates are similar ie Tesylts of breeding bird
surveys of 1992 in nearby Fundy WNatiomal Park
{Christic 1993). In that study, densities of 2,75 (0 3.89
pairs’'ha and species richness of 15 to 22 were foond in
predominantly comfercus forests of the park. This
compares well with predominantly coniferpus sites at
Hayward and Holmes Brooks {plots 1, % and 10} where
densities ranged from 2.38 to 3.08 ternitoniestha and
species nchness ranged from 22 to 26. Mixed
comiferous-deciduous sites in Fundy Park had densities
of 2.31 to 3.89 pairs’ha and specics nchness of 17 to
23, Mixed sites at Hayward Brook (Plots 2, 3, 4, 5, 6,
7 and B} had densities between 1.67 and 4.35
tertitories’ha and species richness of 1810 32,

Riparian habitats

Many studies have shown that certain riparian habitats
support highet bird densitics andior a more diverse
breeding commumty than forested upland habitats
(Staufler and Best 1980; Tubbs 1930, Swift t al,
L9843, However, most of those studies were situated in
argas where the contrast between npatian and upland
habitats was obvious. The rparian zone at Hayward
Brock was very narmow and differed linle from the
adjacent forested habitat. Mcan density of bird
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termitonies was not sigrmficantly different among the
First four 30 metre zones from the stream (0 to 120 m).
However, the mean density of breeding bitds in zone 5
{120-150 m) was significantly less than in the others.
The apparent lower densities in the outer zone may be
due to the influsnce of edge. The boundaries of bird
territories are more difficult to determine at the edge
of a plot than within (Bibby et al. 1992). Also, the
zones created at different distances from streams with
the “buffer” function of the Are/Info program may
have extended partiaily beyond the edpe of coverage
of the census plots. The subsequent enlarged area of
zone 5 would contribute to ceduced density estimates
for that cutside zone. We conclude, therefore, that
overail densities of breeding birds did not vary by
distance from stream, which supports a similar study
of second order streams in the Blue Ridge Mountain
range of Virginia (Murrey and Stauffer 1995).

It has been suggested that the width of riparian
habitats may limit species richness of ripatian avian
communities [Manuwal 1986). Although distance
from swream did have a sipnificant effect on the
densities of several species, no species was exclusively
restricted 1o, or dependent upon the riparian area {i.g.,
the strip of alders and/or the opening of the canopy
over the stream). Mean density of seme species, such
as Yellow-bellied Sapsucker and Winter Wren in 1993,
Sclitary Virec in 1994 and Yeltow-bellied Flycatcher,
American Robin and Bay-brcasted Warbler in both
years, showed significant decreases with increasing
distance from siream.  The effect was most
proncunced for the American Robin whose mean
density was 431% higher near streams than at edges of
census plots during 1993 and 27795 higher in 1994,
This species is known to be a forest cdpe dweller
(Elliot 1987) and probably reacted to the canopy
Opening over streams simmilar to forest edge,

Stand characteristics
Stand-type (for description of stands see Table 1)
selection was examined for 23 species of breeding
birds for 1993 and 1994 combined. Seventzen of 23
species were found to have a distribution that was
significantly different from that expected (Table 3).
Yellow-bellied Flycatcher, Red-breasted Nuthatch,
Brown Creeper, Golden-crowned Kinglet, Swainson's
Thrush and Yellow-rumped Warbler wers the six
species for which the hypothesis that their territories
were evenly distributed among the different classes of
stands sampled could net be rejected.

There was general agreerment between analyses of
breeding birds with forest stands and with basal area.
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Surprisingly, no birds were related to densities of
comiferons and deciducus stems taller than 1 m and
less than 3 ¢m in diameter {the smallest stem classes
measured}. Studies elsewhere have found these
vanables sigmificantly related o distributions of some
breeding birds {Whitmore 1975; Anderson 1979,
Niemi and Pfannmutler 1979, However, results from
this study suggest that this level of forest classification
may net be necessary for descrbing availability of
avian habitat in the Acadian forest. Such
measurements of habitast may be most apphicable in
mature stands where birds often use habitats above the
shruby layers. The presence of lower vegetation would
be most important in regenerating forest stands, Le.
where the overstory is reduced or absent. The densities
of saplings (stems of 3 to 8 cm dbh} were related 1o the
distnbution of several birds, such as the American
Robin, Veery, Black-and-white Warbler and Canada
Warblet, all of which showed preference for coniferous
saplings. The American Robin often nests within
saplings (Godfrey 1986) while the other three species
often mest at the base of shrubs or saplings. The
Mashville Warbler and Ovenbird were most commmon
where densities of deciducus saplings were highest.

Associations betwsen many breeding birds and
densities of large stems suggests selection for & mature
forest structure. Bitds such as the the Red-eved Vireo,
Black-throated Blue Warbler, Canada Warbler,
Ovenbird, Wertherr: Parula, Bay-breasted Warbler,
American Redstart and Black-capped Chickadee were
all related to high densities of large deciduous sterns.
The Yellow-bellied Flycatcher, Red-breasted Nuthatch,
Brown Creeper, Golden-crowned Kinglet, Yellow-
mumped Warbler and Blackbumian Warbler were all
related to high densities of large coniferous stems. By
themselves, foliage profiles were not particularly
suitable for describing bird habitat selection,

In sumtnary, none of the 42 species of birds
breeding at Hayward Brook were exclusively
associated with niparian habitat. However, a few
species, such as the Yellow-bellied Sapsucker and
Winter Wren in 1993, Solitaty Vireo in 1994, and
Yellow-bellied Flycatcher, American Robin and Bay-
breasted Warbler in both years, did have significantly
higher densities near streams. Two species, the Black-
throated Blue Warbler and the Ovenbird, had
significanily lower densities near streams, similar to
their avoidance of forest edge. The responses of
established breeding bird populations, as defined
during the first and second years of this soudy {1993,
1994} to timber harvesting and retention of forested
stream buffers will be measured in 1996 and 1997
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It may be possible to predict the avifaunal
communities over a defined landscape by knowing the
forest stand composition of that landscape. More
research is needed, howewver, to better describe
bird'habitat relationships and to refine population
predictions 1n other areas of the Fundy Model Forest.
Although this stady did estimate availability of avian
habitat over a prescribed landscape, many questions
remain unanswered. We know very little of the impact
of forest fragmentation on distnibuticn, abundance and
reproductive rates of forest breeding birds. The impact
of minimum area of breeding habitat is most evident
and measurable in areas where fragmentation has
resulted from agriculture and wrbamization, bur is less
apparent where forested habitat is a patchwork of
regenerating blocks of different ages following

Pavker. Doucetrte and Haché

distyrbance, as demonstrated by Sabine et al. {1996}
for Ovenbirds in Wew Brunswick. These questions are
jmportant when developing a forest-wildlife habitat
manapement hlan.

Cavity-nesters

The relative abundances of the 7 dominant specics of
cavity-nesting birds illustrate the importance of the
Yellow-bellied Sapsucker to that particular avifaunal
guild. This one species occupied more than one-half of
the total active nests locared at Hayward Brock.
Perhaps of greater significance to forest management
strategics, was the high dependency by all cavity
nestets on aspen trees, especially small-toothed aspen.
Farlier studies of tree selection by cavity nesters in
northern New Brunswick also found the Yellow-

Table 5. Relative difference (%5) between observed and expected frequencies of occurrence of breeding ternitories
within particular forest stand types in 1993 and 1994 combined (portions less than 5% of territory area were ignoved).
Expected frequencies based on proportion of total arca covered by each stand type. Chi-square analyses of frequencics
indicate whether or not species” tertitories were distnibuted evenly among stand types. Sce Table 1 for stand type

definitions.
STAND TYPES
IHTH/ S5PFTH SFBF/
THIH INHW IHSF 5FIH THAP BFSF  Pibe
SPECIES Ares (ha) 60.7 w7 BSS 451 709 474 518 Neof ¢ P
Ares (%) 15.1 101 2 [ 17.6 11.3 129 ol

Yellow-bellied Sapsucier 17 13 & 54 52 w73 & 201 0.002
Yellow-betliad Fiycatcher i 59 -7 23 p L 20 10 1271l 0.120
Bisck-capped Chickades &4 21 o 45 40 a7 m2 13 I 0,007
Red-breasied Nuthatch 30 -1 =11 11 16 -32 17 112 4.3 634
Brown Creeper A1 40 25 2 17 TR 82 108 0.095
Winter Wren &3 57 10 =11 4 55 87 [ ] 14,9 0.021
Golden-crowned Kinglet -6 27 & -1 5 19 37 135 56 0468
American Robin 130 57 .l 1 64 4 00 6%  1BS <ft. B0
Swaingan s Thrush ky) 27 a -54 FlL] T =20 135 q% 0.148
Verry 139 -8 -4 =100 3 -69 -1040 c5 571 =0,001
Red-eyed Vires 346 3 1] 27 -0 .55 -k LN 18 [ O3
Solitary Yico 44 L) 17 45 -3} =M -4} 133 160 [LLIL)
Morthermn Parula B 55 B -4 40 -8 4G 166 18.5 0,005
Bilpck-threwed Green Warkler 4 3. B <57 & 49 -63 E3 19.4 0003
Black-and-white Warbler 11% <15 -14 <17 &2 23 -8 7 3138 <001
Bisck-throaed Blee Warbler 12 4 B -19 15 33 -36 H4 Id) 0,028
Mugtelin Warbler 35 9 * A3 38 B Ll 230 368 BN L]
Yellow-rumped Warbler 21 =13 =B L] 18 -12 d] 7 13 0. 15
Catads Warbler 113 -8 15 -43 30 9 - 140 431 LA R
Bay-breasicd Warbler g4 18 2 50 14 0 &2 144 216 <001
Bleckburmian Warbler =37 =27 -13 B 17 3 51 189 115 05
American Recdsiart 148 19 3 72 -9 T4 B8 6 IBS <0001
Ovenbird _ 25 84 4 38 4 54 .0 a3 27 0.001
All species 19 E -1 <32 | 4 -3l JIER I <))
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bellied Sapsucker to be most commen, but there beech
replaced aspen as the tree species most often selected
for nesting (. R. Parker, umpubl }.

This apparent selection of certain trees for nesting
may be greatly influenced by tree avmlability. [n the
northern New Brunmswick study area aspen were not
comimen. Rather, tarpe beech trees were an important
component of the deciduous-donsinated stands. In
contrast, 2t Hayward Brook, beech was insignificant as
8 large-diameter tree, but aspen was very commmom,
and trees in these S0-year-old mixed stands ceached
large diameters. 1 left undistarbed, much of the early-
to mid-successional aspen component in these mixed
stands would soon be replaced by spruce, pine, maple
and yellow birch. It is uncertain whether following
such forest successional chanpe at Hayward Brook,
cavity-nesting species would revert to other trees for
nesting, such as maple and birch, or move to areas
where aspen remained comimon and available, As few
nests were found in other species of deciduous rees,
we anticipate that pepulations of cavity nesters would
change accerding to changes in the availability of
aspen trees suitable for nesting.

The more common and abundant species of cavity
nesters provide the most reliable information on the
importance of certain species of trees, as well as the
importance of microhabitats around those trees, to
preferred nesting habitats and substrates. However, it
is probable that the Jess commen species, those more
vulnerable to habitat change, deserve more immediate
attention. At Hayward Brook, several of those species
were the Pileated, Downy and  Black-backed
Weodpeckers, and the Worthern Flicker.

Measurements of trees used by primary cavity
nesters also showed that many were not dead or
decadent smaps. Rather, most {70%) were apparently
fully or partially alive. Primary cavity nesters most
likely “test™ certain trees with tapping or initial short
excavations in search of those most favourable for
cavity mest constraction, including a degree of early
centre rot which weuld aid in cavity excavation. Such
tree conditions may not be obviouws from simple
external visua} examination, such as that given during
most site examinations by foresters or biologists, At
Hayward Brook 24% of trees (in 1993 and 1994) used
by cavity nesters showed no indication of decay, and
7% showed only very early signs, such as one or
several upper branches without leaves. Furiher
comment may be possible following analyses of
habitat measurements around trees used for nesting.

Studies at Hayward Brook raise serious questions
relative to the effects of certain forestry management
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practices on species of cavity nesting hirds. For
ingtance, leaving a few large, matre and often dying
white pine or yellow birch trees in the middle of
clearcuts to serve as nesting substrate for cavity nesters
is of little valug to most species. A few secondary
cavity ncsters, such as American Kestrels and
Morthern Flhickers, which also prefer fragmented o
open landscapes, may benefit from such trees, and
although they may serve as foraging and roosting sites
for others, their limited use should be recognized. 1t is
most likely that potentially suitable cavity nest rees,
such as large-diameter aspen, must be left in treed
islands, or within corridors between contiguous
forests, to serve any real value to most birds.

We encourage further experimental studies 1o
measure the responses of many components of forest
ecosystems to current and proposed nmber harvest
practices and forest management strategies, We do not
believe that the extraction of wood fibre products
should be the exclusive goal of sustainable forest
management policies and strategies. Rather, the limits
of forestry, which is the business of deriving economic
gain from a single forest resource, i.¢. timber, must be
dependent upon the ababity of a defined forested
landscape subjected to forestry operanicns to maintain
acceptable levels of ecological imeprity. Research
mwst obtain answers to ecological questiens, and from
this knowledpe base provide recource managers, and
the public, with management options. This, we
suppest, is the challenpe of integrated forest ecosystemn
TRANAZEMmEnt.
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Appandix 1. Common and scientific names of birds mentioned in text,
Common name Scientific name Comman hame Scientific name
Broad-winggd Hawk Buieo planpterus Winter Wien Troglodytes troglodytes
Ruffed Grouse Bonasa umbelfus Golden-crowned Kinglet  Regwlus satrapa
Barred Owl Strix varia Ametica Robin Turdus migratorius
American Weodoock Scolopax minar Yeery Catharus fuscescens
Common Nighthawk Chordeiles minor Swainson's Thrush . urtufarus
Ruby-throated Hummingbird  Archilochus cofihris Morthern Parula Parvla americana
Chimney Swift Chasture pelagica Mashwille Warbler Fermivora roficapifia
Northern Flicker Colgpres auratis Canada Warhler Wiltenia canadensis
Dy Woodpecker Ficoides pubescens Magnolia Warbler Dendroica magmolia
Black-backed Woodpecker P arcticus Chestnut-sided Warbler [ persphanica
Pileated Woodpecker Dryocopus pileatus Black-throated Blue W. D coerulescens
Tree swailow Tachycineta bicolor Yellow-tumped Warbler D, coronata
Yellow-bellied Flycatcher Empidonax flaviventris Blackburnian Warbler 0 fisca
Least Flycatcher E. minimis Bay-breasted Warbler D, castanea
Solitary Vireo Vireo solitarius Black-and-white W, Mhniokilta varia
Red-eyed Vireo ¥ olfvaceus American Redstart Setophaga ruticitia
American Crow Corvus Grachyrynchos Ovenbird Seivrus aurocapifius
Common Raven . corax Northern Waterthrush 8. noveboracensis
Gray Jay Perisoreus canadensis Red Crosshbiil Laxig curvirostra
Black-capped Chickades Foecile atricapilhe American Goldfinch Carduelis tristis
Boreal Chickades P hudsonicus Cedar Waxwing Bombycilla cedrorum
Red-breasted Wuthatch Sitta canadensis Brown-headed Cowbird  Molothruy ater

Brown Creeper Certhia americana
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