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Abstract.--Four approaches are presented which enable wildiife
managers te consider many avian species simultaneously in

management objectives.

The northeastern Minnesota avifauna is

used to test each approach. Three approaches included the
classification of avian species into structural successional
stages, life forms, or their sociological associations. The
fourth approach, habitat niche, depicts species response to

quantitative habitat variables,

The background, methods, data

analysis, interpretation, and advantages/disadvantages of each

approach are discussed.

INTROPUCT ION

Wildlife managers are faced with the dif-
ficult task of predicting the impacts of habi-
tat alterations on wildlife species. Histori-
cally, their predictions have been based on
empirical data or broadly defined "animal
communities.' Puring the last ten to fifteen
years, however, the ease of assimilating and
integrating large quantities of data by com-
puter has broadened the range of techniques
available for modeling natural systems. Our
objective is to define and describe four
management approaches that are currently
available to managers for modeling bird
populations. We will briefly discuss the
background, methods, data analysis, inter-
pretation, and major advantages and disad-
‘vantages of each approach, Hopefully, these
discussions will provide recommendations for
guiding the future diraction of non-game
bird management ., '

The four approaches corsidered in the
following pages are:

Successional Stages - a simplistic appreach
that identifies the bird species associated
with forest types along successional gra-
dients. i

Life Form Associations - a multi-level
approach that identifies assemblages of
species with similar reproductive and
feeding strategies,
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Species Associations - a multivariate approach
that identifies species with similar distri-
butions across a range of defined communities,

Habitat Niche Analysis - a multivariate
approach that assumes species occupy a mathe-
matically definable habit hyperspace,

Each approach was utilized in an attempt to
model songbird populations from northeastern
Minnesota. The successional stage and life
form models were examined with data from pub-
lished reports, our own unpublished data, and
empirical data. The species association model
was modified from the work of Pfannmuller
(1979}, while the habitat niche model was
modified from the work of Niemi (1977).

Natural Setting

. The glacially-influenced landforms of
northedstern Minnesota {Wright and Watts 1969;
Olcott and Siegal 1978) support a rich mosaic
of upland and lowland forests (Ohmann and Ream
1971; Grigal and Chmann 1975; Dean 1871).
Throughout the region glacially deposited
features such as end moraines, drumlin fields
and glacial lake beds domimate the terrain.
This topographical diversity is reflected by
similar diversity among vegetation cover types,
Located in an ecotone between the northern
boreal forests and the eastern deciduous forests
of North America, the transitional plant commu-
nities of northeastern Minnesota have been
described by several plant ecologists since
Cooper's (1913} original work on Isle Royale.

The original vegetation of northeastern
Minnesota consisted of a complex mosaic of red
pine (Pinus resinosa), jack pine (Pinus bank-
signa), and white pine (Pinus strobus) forests,




black spruce (Picea mariana) and tamarack
(Larix laricina) bogs, and forests of pioneer
hardwoods, The latter consisted primarily of
quaking aspen (Populus tremuleides) and paper
birch (Betula papyriferaj and, in the more
mature stands, balsam fir (Abies balsamea).
Maintained primarily by lightning-induced
fires and insect epidemics, these early
communities were dominated by disturbance-
adapted species (Heinselman 1973; Ahlgren
1975; Grigal and Ohmann 1975). Because
disturbance was a frequent natural occur-
rence prior to man's intervention, a true
*stable climax' may rarely have developed
(Heinselman 1973),

Today, logging activities generally
replace natural disturbance as the method
of stand renewal. Although the glacially-
scoured and fire-contyolled terrain of
northeastern Minnesota was originally quite
heterogeneous, man's activities have added
to the disturbed and patchy nature of the
forest.

The vegetational diversity that is
characteristic of this region is an important
influence upon the size and diversity of
avian populations. The limited number of
density estimates that have been reported for

breeding populations in the area (Green et al.

1978) are considerably higher than values
reported from similar cover types in Canada
(Erskine 1977). Minnesota estimpates range
from approximately 500 pairs/km“ in recent
clearcuts and stunted conifer bogs to
1000-1500 pa’irs/km2 in wetland shrub stands.
Even the highest breeding densities reported
in Canada rarely exceeded 500-600 pairs/km2.
Several factors may be Tesponsible for this
discrepancy. First, the method for deter-
mining the number of territorial males per
plot was more conservative in the studies
by Erskine (1877). Second, many study plots
in Mimesota were small; ranging from 2 to

% ha in size, while study plots in Canada
were a minimum of 16 ha in size. The influ-
ence of plot size upon population estimites
has been noted by Oelke {1966), The differ-
ence in plot size, however, reflects an
important difference between the forests of
Canada and Minnesota. Large, contimious
stands of homogeneous cover types, commen
in Canada, are rare in the disturbed forests
of northeastern Mimnesota.

Minnesota's northeastern forests are
also characterized by a rich diversity of
breeding species. Unlike the rest of the
state where members of the blackbird family
(Icteridae) dominate the avifauna, wood
warblers (Parulidae) contribute the largest
percentage of both individuals and species
tc the summer avifauna of northeastern

Minnesota {Fig. 1). Other impertant passerine
families include the sparrows, grosbeaks and
finches (Fringillidae) with approximately 15
breeding species, the tyrant flycatchers
(Tyrapnidae) with approximately 8 breeding spe-
cies, and the thrushes (Turdidae) with approxi-
mately 5 breeding species (Green and Janssen
1975). Several species found in our north-
eastern forests are typically classified as
boreal species and are quite rare in the conti-
nental United States. These include the black-
backed three-toed woodpecker, spruce grouse,
goshawk and boreal owl (Green and Janssen 1875).
The habitat requirements of these species may
deserve the special attention of wildlife
managers in areas with a boreal element.
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Figure 1.--The relative abundance of major
passerine bird families in the State of Minne-
sota compared with northeastern Minnesota.

pata for this paper were drawn largely
from two major studies conducted in northeastern
Minnesota. One was conducted in an area of ex-
tensive taconite development located east of the
mining towns of Hoyt Lakes and Babbitt, Minne-
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sota (Pfannmuller 1979). The second study
was conducted in an area within and
surrounding the 1971 Little Sioux burn, loca-
ted approximately 20 miles northwest of Ely,
Minnesota and near the Island Lake Reservoir,
approximately 20 miles north of Duluth,
Mimnesota (Niemi 1977). Other studies from
which data were drawn include Todd and Doran
(1976), Green et al. (1978), Bergstedt and’
Neimi (1974}, and Green (1971a).

Bird Species and Data Base

Because more than 250 species of birds
are known to occur in northeastern Minnesota,
we felt it was practical to Ilimit the number
of species considered in this paper. We
defined our data base by including enly
terrestrial species that are summer resi-
dents. Terrestrial species were arbitrarily
defined as species found in communities
ranging from the cattail-sedge marshes
{where standing vegetation is present all
year} to the drier upland forests. Thus, we
excluded species found in the emergent aqua-
tic marshes (where vegetation is present
throughout much of the year) and open water
areas. Species were further excluded if
they could be classified into one of the
following four categories:

1, Man-adapted species found commonly
near settlements, towns, and c¢ities;

2, Species with specific habitat or
niche requirements;

3. Species in which we lack sufficient’
data; and/or

4. Species in northeastern Minnesota
that are on the limit of thelr
breeding range.

The species data base and the classification
criteria are shown in table 1.

The concept of excluding species may
seem contradictory to multiple species
management., However, limiting the number of
species in management models is appropriate
if the limitations are based on sound ratién-
ale. For example, should species found in
association with man's settlements be
managed in forest ecosystems? Many of these
specieés are much more abundant today than
they were. in pre-settlement times (Graber
and Graber 1963}. Species with specific
habitat: requirements may require special
~management strategies, especially if those
Tequirements are-limited in. their availa-

~bility. - Species for which we are lacking
data are particularly important. These
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species should be given research priority in
order to determine their habitat requirements
and to determine if their population levels
are stable or declining. Finally, managing
species on the limits of their range may not
benefit the species and their inclusion could
negatively influence species indigenous to an
area,

One of the primary reasons for defining a
species base was to focus attention on species
that were particularly dependent on vegetational
communities in northeastern Minnesota. Since
the data base was established after both the
habitat niche and species association analyses
were completed, some species that were excluded
from the data base, may be included in subse-
quent tables and figures.

SUCCESSIONAL STAGE APPROACH
Background

The general concept that birds select
habitats based on the vegetation structure or
habitat physiognomy has been expressed by
several researchers {e.g., Lack 1933; Odum
1950; Svardson 1949; Hinden 1965; James 1971).
Since succession has been described as an
orderly process involving changes in the
"structure" of habitats {Odum 1959), it seems
natural to classify bird species into communi-
ties that are based on the structural cate-
gories found along successional gradients.

In light of the relationship between bird
species and successional stages, it is surpri-
sing to note that there are few systematic
inventories of the birds inhabiting various
stages. Erskine (1977), after discussing the
birds of various forest types, comments as
follows, "the need for systematic data on birds
of successional and edge habitats could hardly
be made more obvious.'' Nevertheless, some
pertinent data are available in Kendeigh (1945),
Johnston and Odum (19563, Martin (1960),
Haapanen (1865), Shugart and James (1973),

Holt (1974}, and Ewskine (1977).

Method

We defined a series of 11 forest types
vhich are the predominant cover types found in
northeastern Minnesota. They are described as
foliows:

Grassland-forbaceous - An open upland
area that lacks trees and shrubs. The
flora is composed of grasses (Gramineae
<) and a wide assortment of ''weeds'
- standing up to 1 mhigh. :The cover type
is limited and occurs only in’ early clear-
“leuts, 1ntense1y burned areas; or settle-
ments.



Tablel

.~~Bird species data base for northeastern Minnesota.

CLASSIFICATION CRITERIA 1/

Species list includes those
considered to be summer residents excluding waterbirds such as loons, grebes, ducks, coot, gulls,
and terns as adapted From the annotated list in Green et al. (1978).

SPECIES

INCLUDED
IN
ANALYSIS

URBAN
ADAPTED

SPECIAL
NEEDS

LACK
OF DATA

RANGE
LIMIT

Double~crested Cormorant
Great Blue Heron
American Bittern

Turkey Vulture

Goshawk

Cooper's Hawk
Sharp—shinned Hawk
Red-tailed Hawk
Broad-winged Hawk

Bald Eagle

Marsh Hawk

Osprey

Merlin

American Kestrel

Spruce Grouse

Ruifed Grouse

Sandhill Crane

Wirginia Rail

Sora

Killdeer

American Woodcock

Common Snipe

Upland Plover

Spotted Sandpiper
Mourning Dove
Black-~billed Cuckoo
Great Horned Owl

Barred Owl

Long~eared Owl
Short-eared Owl

Common Nighthawk

Chimney Swift
Ruby-throated Hummingbird
Belted Kingfisher

Common Flicker

Pileated Woodpecker
Red-headed Woodpecker
Yellow—bellied Sapsucker
Hairy Woodpecker
Saw-whet Owl
Whip-poor—will

Downy Woodpecker
Black-backed 3-toed Wood
Eastern Kingbird
Great—-crested Flycatcher
Eastern Phoebe
Yellow-hellied Flycatcher
Alder Flycatcher

Least Flycatcher

Eastern Wood Pewee
0Olive~sided Flycatcher
Tree Swallow

Bank Swallow
Rough-winged Swallow
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Table 1.--Continued

SPECIES

INCLUDED

URBAN
ADAPTED

SPECIAL
NEEDS

LACK
OF DATA

RANGE
LIMET

Barn Swallow

Cliff Swallow

Purple Martin

Gray Jay

Blue Jay

Conmmon Raven

Common Crow
Black-capped Chickadee
Boreal Chickadee
White~-breasted Nuthatch
Red~breasted Nuthatch
Brown Creeper

House Wren

Winter Wren
Short-billed Marsh Wren
Catbird

Brown Thrasher

JRobin

Wood Thrush

Hermit Thrush
Swainson's Thrush
Veery

Eastern Bluebird
Golden~crowned Kinglet
Ruby-crowned Kinglet
Cedar Waxwing
Starling

Solitary Vireo
Red~eyed Vireo
Philadelphia Vireo
Warbling Vireo

Black & White Warbler
Golden~winged Warbler
Tennessee Warbler
|Nashville Warbler
Parula Warbler

Yellow Warbler
Magnolia Warbler

Cape May Warbler
Yellow-rumped Warbler
Blk-threated Green Warbler
Blackburnian Warbler
Chestnut~sided Warbler
Bay-breasted Warbler
|Pine Warbler '
Palm Warbler .

Ovenbird

Northern Waterthrush
|Connecticut Warbler
Mourning Warbler
|Yellowthroat
Wilson's Warbler
Canada Warbler
Améericai Redstart
House - Spatrrow
1Bobolink )

|Eastern Meadowlark
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Table l.-—Continued

SPECIES INCLUDED URBAN

ADAPTED

RANGE
LIMIT

SPECTIAL LACK
NEEDS OF DATA

Western Meadowlark
Yellow-headed Blackbird
Redwinged Blackbird
Baltimore Oriocle

Rusty Blackbird

Brewers Blackbird
Common Grackle
Brown-headed Cowbird
Scariet Tanager
Rose-breasted Grosbeak
Evening Grosbeak

Purple Finch

Pine Siskin

American Goldfinch

Red Crossbill
White-winged Crossbill
Savannah Sparrow

Vesper Sparrow
Dark~eyed Junco X
Chipping Sparrow X
Clay-colored Sparrow
White~throated Sparrow
Lincoln's Sparrow
Swamp Sparrow

B e

P

LeR ol

b bd b

P4

Song Sparrow
TOTAL SPECIES

1/-8ee text for explanation.

Cattail-sedge marsh - An open, wet area
that lacks trees and shrubs. The flora
is composed primarily of cattails
(Typhaceae) and sedges (Cyperaceae)
standing up to 2 m high, The cover type
has a limited distribution in norxrth-
eastern Minmesota,

Heath muskeg bog - An open lowland area
that lacks trees; shrubs are rarely
present., The flora is composed pri-
marily of heath species (Ericaceae)
standing up to 1 m high. The cover
type is common in northeastern
Minnesota.

Young open shrub - An upland shrub with
scattered dead and/or live trees.
Structurally, the habitat consists of
a dense shrub layer, up to.3 m high,
and a well-developed herbaceous layer.
‘The flora may be composed of deciduous
saplings such as quaking aspen, paper
birch, or shrub species such as hazel

{Corylus cornuta) or juneberry
(Amelanchier spp.). The cover type is
very common and is present within 3 to

12 years following logging or forest fire.

Wetland shrub - A lowland shrub area with
scattered live and/or dead trees. Struc-
turally the habitat consists of a dense
shrub layer, approximately 3 m high and a
variable herbaceous layer, The dominant
floral species are alder (Alnus rugosa}
and willow (Salix spp.). The cover type
is quite. common.

Young deciduous - An upland, medium-aged,
tree stand with variable shrub and herba-
ceous layers. Structurally, the vegeta-
tion consists of a dense, deciducus tree
layer, ranging from 3 to 9 m high. The
typical tree species are quaking aspen

and paper birch. The cover type is common
12 to 30 years following forest fire or
logging. - : -
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