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Abstract.--The effects of habitat change on the avian communities
of northern hardwood forests were examined from several perspec-
tives. First, we critically reviewed published reports dealing
specifically with the response of birds to habitat change. We
then examined bird census data from communities representing
varying degrees of habitat disturbance. Specifically, we ana-
lyzed census data according to the shape of their rank-abundance
distributions and drew inferences about their community structure
according to their fit to known distributions.

The consensus of the published accounts that we reviewed is
that, over the long term, bird communities are very resilient to
habitat change. We generally concur with these findings but with
notable exceptions. Most importantly we found that the rare spe-
cies of undisturbed forests are particularly sensitive to habitat
changes. In many disturbed habitats the rare species group is
either greatly reduced or completely eliminated. From a conserva-
tion perspective, we feel that the normally rare species of

undisturbed forests should be of primary concern to forest managers
in order to assure their persistence.

INTRODUCTION

It is generally accepted that habitat

sélection by passerine bird species is most

strongly influenced by the structure of the
vegetation {(MacArthur and MacArthur, 1961;
MacArthur et al., 1966; Cody, 1968; Wiens,
1969; James, 1971; Shugart and Pattemn, 1972;
Anderson and Shugart, 1974; Whitmore, 1977,
and others), Further, niche separation by
specific habitat selection appears to be the
most commen mechanism of achieving competi-
tive coexistence in temperate bird communi-
ties (e.g., Shugart and Patten, 1972; James,
1971; Whitmore, 1977; Noon and Able, 1978;
Noon, 1979). In light of the apparent inte-
gral connection between habitat structure
and species composition, it becomes very
important to assess the impact of habitat

disturbance on avian communities.

From the studies references above one
would predict that habitat alterations, such
logging, would result in dramatic changes in
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bird species composition. However a search

of the literature quickly reveals little
quantitative information documenting the
effects of habitat change on the populations
of passerine birds. Hagar's (1960) studies

of Douglas-fir forests revealed that logging
altered the composition of the bird community
and caused a short term decline in the density
of breeding birds. Density rapidly returned
to pre-cut levels, but the species composition
remained changed for many years.

Kilgore (1971} studied the effect on bird
species of a large scale reduction in the
understory of a giant sequoia forest. He
reported only slight changes in species compo-
sition, with ground-foraging and ground-
nesting birds decreasing and flycatchers and
robins increasing. Bird density increased on
the disturbed site, however, total breeding
bird biomass remained constant.

Hooper (1967, unpublished master's the-
sis; cited in Webb, et al., 1977) studied
clearcut stands in Virginia 6 years after log-
ging. He reported both an increase in species
richness and density which he attributed to
increased understory development. Conner
et al. (1975) studied the effect of clear-
cutting on the populations of 4 woodpecker
species in Virginia. 1In the absence of snags
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they found this ilevel of logging benefited
only one of the 4 species, with the other
3 restricted to less disturbed forests.

Recently, the results of a long-term
investipgation into the effects of logging
on songbird populations in a northern hard-
wood forest have been reported (Webb et al.,
1977). Due to the direct relevance of
their research to this symposium, we will
discuss the results of their monograph in
some detail. In addition, we examine many
breeding bird censuses collected fromw both
mature and disturbed hardwood forest commu-
nities in order te gain further insights
into the apparent correlation between
habitat structure and species composition.
We conclude hy attempting to identify
those species groups most negatively
affected by habitat disturbance and thus
in most immediate need of effective habitat
mandagement,

DESCRIPTION OF FOREST TYPE

.Northern hardwood forest communities
have an ecotonal character, lying south of
the pure coniferous forest of the Canadian
zone and north of the pure deciduous forest
of more austral regions. However, they are
not just transitional subclimax forests,
but rather represent an extensive climax
forest. type. Their character alternates
between pure deciduous, mixed, and coni-
ferous regions, In the primary deciduous
communities the dominant tree species are
sugar maple, beech, basswood, yéllow birch .
and red maple. In secondary deciducus
commnities, aspen, balsam poplar, paper
birch, and gray birch are abundant species
{Braun, 1950}, In northern Michigan and
Minnesota the aspen-birch association is
the dominant secondary forest type.

. The region contains four grdups-bf
species (Braun 195¢; (after Nichols. 1935)):

1) those with distinct southern affinities -

beech, white ash, black cherry; 2} those

whose northern limit cccurs in the northern -

hardwood zone - sugar maple, basswood and
northern red oak; 3) those species which
reach their maximal abundance within the

northern hardwood forest region. - hemlock, ~

white pine, yellow birch and red spruce;
and 43 those whose. centers of north:south
distribution lie within the’'Canadian zone -
white and black spruce, fir,-larch, balsam
poplar, and paper birch. R -

The primary mixed communities in morth’
central and northeastern regions are mix-
tures. of northern hardwoods and hemlock,

In montane regions of the northeast the |
primary ha¥dwocds, sugar maple, beech and - -
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yellow birch, are mixed with red spruce and
in virgin areas with large white pines. In
the northeastern zone of the hardwood forest
balt the term hemlock-hardwood forest is most
epplicable. Hewever, in western regions of
this zone hemleck is absent and white pine
becomes a regular climax deminant ({Braun,
18503, In the extreme northern iimits of
this zome white spruce and balsam fir also
achieve deminant status.

Along steep moisture gradients the compo-
sition of northern hardwood commnities often
change rapidly (Fig. 1) giving many areas @
mosaic appearance. This pattern greatly in-
creases local bird species diversity. The
discrete forest types intsgrate abruptly into
one another and are frequently large enough
to maintain regular populations of habitat
specialist bird species. This large scale
patchiness, particularly pronounced in north-
eastern hardwood forests, contributes exten-
sively to the high species richness character-
istic of these latitudes.

The northern hardweod forest region
extends from northern Mimmesota amd south-
eastern Manitoba eastward through the upper
Great Lzke repions, across New England and
north to southern Canada (Braunm, 1950)., It
covers most of the Appalachian Plateau in
New York and Pennsylvania and has an exten-
sive finger-like projection down the
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Figure 1.--Relationship of various forest
communities of the northern hardwood region

- arrayed along a gradient of decreasing water

“requirements from bog to elevated Tidge
{after Braun, 1550): )



Appalachlan Mountain chain into westerm Mary-
land and West Virginia. The cross—hatched
region of Figure 2, labeled coniferous-—
deciduous forest ecotone, indicates the
extent of this forest type.

THE AVIFAUNA

The reader 1s referred to Table I for a
listing of all the specles we encountered in
our survey of 70 breeding bird censuses.

The specles tabulated are found breeding in
either mature and/or disturbed habitats. Of
particular relevance to the toplec of our paper
are those specles which reach their highest
frequencies in mature forests, those
restricted to these habitats, and those most
often encountered as community dominants.

SYNQPSIS OF THE WEBB MONOGRAPH

Webb et al. (1977) studied the long term
effects of different intensities of logging
on breeding bird populations. Thelr study area
- was within a contiruous 13,000 acre northern
hardwood forest located in New York's Adirondack
Mountains. The canopy of thils forest was
dominated by sugar maple, yellow birch, and
beech with hemlock and red spruce comprising a
small, but significant component of the forest.
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Figure 2,--The biomes of North America,
with extensive ecotones and certain sub-
regions indicated (after Pitelda, 1941j.

Five extensive study sites were selected
and subject to 5 levels of treatment. A
natural area where no logging was done served
as a control. Four areas were logged at 4
different intensities and were identified as
the 25, 50, 75, and 100 percent areas. These
percentages indicate the approximate amount of
commercial timber volume removed when they were
first logged. For softwoods the lower dbh limit
was 12 inches while for hardwoods the lower
limit varied from 14-16 inches dbh. Adirondack
forests are particularly well stocked with trees
greater than 12 inches dbh (Webb et al., 1977;
Noon, unpublished data) and even selective log-
ging results in significant changes in forest
structure. The extensive disturbance of at
least the 75 and 100 percents areas are still
noticeable today {Richard Sage, Jr., personal
communication}.

Each study site contained 6 censusing sta-
tions where every bird seen or heard during a
given period of time was tallied. The bird
populations on each of the study sites were
censused over a 10 vear period. Neither the
breeding status of individual birds nor the
area sampled were determined; thus, only indi-
ces of relative abundance of presumed breeders
were derived. The sum of the highest number of
individuals recorded for a given species at
each sampling station became the annual popula-
tion index for that species for that particular
stand. Each species' annual indices were then
summer over the 10 annual censuses resulting in
a total population index for each species for
each stand.

During the 10 year interval a total of 56
species were recorded. However, only those
species with a cumulative population index of
50 or above were studied for population trends.
This reduced the number of species examined to
26 and excluded, for example, all the wood-
peckers, except the yellow-bellied sapsucker,
and all birds of prey.

The results of Webb et al. (1977) can be
succinetly summarized by noting the effects of
logging on:

a) Faunal composition: The fauna on the un-
logged area was not supplanted by a dif-
ferent fauna on the logged area, Of the
26 "indicator species' only the veery
was never observed on the unlogged con-
trol. By contrast, 6 species, ruffed
grouse, pileated woodpecker, olive-sided
flycatcher, veery, mourning warbler, and
chipping sparrow were only recorded om
logged sites, Using Spearman rank corre-
lation as an index of shifts in impor-
tance value, no significant differences
in rank order were observed when each of
the treatment stands were compared to the
control area. However, a trend of de-
creasing correlation from lightest to
heaviest logging was apparent.
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Table 1. Avifauna of the northern hardwood forest region.

Mature (undisturbed) habitats Disturbed and successional habitats
Percent of Percent of percent of Percent of Changes in
censuses censuses censuses censuses species
Species {by foraging guild) recorded dominant recorded dominant frequency
Poliape gleaners

Yellow-billed Cuckoo 20 3
Black-billed Cuckoo 5 20
Blue Jay 53 43
House Wren 13 17
Winter Wren 15 7
Carolina Wren 15 16 b
Catbird 10 32 I
Blue-gray Gnatcatcher 3 13
Cedar Waxwing ) 3 27 1
Solitary Vireo 8 13
White-eyed Vireo - 7
Yellow-throated Vireo 43 3 D
Red-eyed Vireo 100 67.5 90 20.0
Philadelphia Vireo 5 -
Warbling Vireo 13

Worm-eating Warbler 3

Golden-winged Warblerx -

Nashville Warbler 3 )

Yellow Warbler - 13 6.7
Magnolia Warbler 5

Yellow-rumped Warbler 5

Black-throated Green Warbler S5 5.0 40 3.3
Black-threated Blue Warbler 15 ) 40 I
Cerulean Warbler 48 . -

Chestnut -sided Warbler 10 67 16.7 I
Bay-breasted Warbler 5 -

Pine Warbler ' - 3

Prairie Warbler _ _ _ .- : 10

Palm Warbler - : 3

Yellowthroat 8 47 16.7 1
Yellow-breasted Chat 3 17

Mourning Warbler 8 40 I
Hooded Warbler 40 13 D
Canada Warbler 3 27 I
Red-winged Blackbird : - 20 1
Common Grackle : 15 17

Northern Oriole ' '3 .23 1
Scarlet Tanager 78 43 D
Cardinal 70 20 D
Rose-breasted Grosbeak 45 : 57

Indige Bunting : 15 - 47 10.0 I
Purple Finch 3 ' i0

American Goldfinch C 8 13

Chipping Sparrow - : 23 1
Field Sparrow i 20 17

Swamp Sparrow = 3 ]

Song Sparrow 20 - : 43 6.7 I
Average importance of guild “.426 . : .52g*d

(mean and (standard deviation)) {.088) . (.083)
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Table 1. Avifauna of the northern hardwood forest region. (continued)

Mature (undisturbed) habitats

Disturbed and successional habitats

Percent of Percent of Percent of Percent of Changes in
censuses censuses censuses censuses species

Species {by foraging guild) recorded dominant recorded dominant frequency

Ground foragers
Ruffed Grouse 28 27
American Woodcock - 7
Mourning Dove 15 3
Yellow-shafted Flicker 45 43
Common Crow 30 7 4]
Brown Thrasher 3 13
Robin 58 50
Wood Thrush 80 47 D
Hermit Thrush 13 23
Swainson's Thrush 15 20
Yeery 18 77 10.0 1
Starling 18 10
Ovenbird 88 7.5 77 16.0
Northern Waterthrush - 3
Louisiana Waterthrush 35 3 D
Kentucky Warbler 10 10
Brown-headed Cowbird 65 17 D
Rufous-sided Towhee 58 70 3.3
Bark-eyed Junco 10 37 I
¥White-throated Sparrow 8 23
Average importance of guild .287 .352*
(mean and (standard deviation}) (.052) (.088)

Salliers
Eastern Kingbird 5 17
Great-crested Flycatcher 83 23 D
Eastern Phoebe 43 3 D
Acadian Flycatcher 63 10.0 3 D
Least Flycatcher 20 7.5 23
Alder Flycatcher - 13
Eastern Wood Pewee 93 47 b
Olive-sided Flycatcher - 7
Eastern Bluebird 3 3
American Redstart 60 2.5 20 D
Average importance of guild 155 R Sbbdel
{mean and (standard deviation}) (.098) (.063)

Bark gleaners
Black-capped Chickadee 65 57
Carolina Chickadee 25 3 D
Tufted Titmouse 75 3 D
White-breasted Nuthatch 90 17 D
Red-breasted Nuthatch 3 13
Brown Creeper 5 7
Black-and-white Warbler 15 57 I
Average importance of guild .054 .039
(mean and (standard deviation}) (.039) (.029)
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