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The suggested correlations between several of the successional trends in
the vegetation and the bird community composition were further investigated
with v.y.ession analysis. Development of the tree canopy was significantly
correlated with a decrease in the number of shrub nesters (density of shrub
nesters vs. tree density, R2 = ,42); with an increase in the number of

tree nesters (density of tree nesters vs. trée density, RZ = ,38), and

with an increase in the density of pursuers (density of pursuers vs. tree

basal area, R2 = ,36).

Development of the shrub layer was significantly correlated with an increase

in the density of ground nesters (density of ground nesters vs. the number
Ny . 2 . . , .

of high shrub species, R™ = .72) and with an increase in the density of

pickers and gleaners (density of pickers and gleaners vs. basal area of

. 2 , e
‘high shrubs, R™ = .49). A1l correlations were significant at the 5% level.

The net effect of all these re]atibnships upon the breeding bird community
of the mature plantation is a loss of approximately 400 birds per kmz

and 5 species. The low density of breeding birds in monotypic plantations
has been reported by others (MacDonald 1965). The low diversity of species
has also been noted and it is generally agreed that the interior of large,
solid plantations that have reached the closed canopy stage is of Timited
use to game and non-game wildlife species (Resler 1973, MacDonald 1965).
Not only is the structural diversity of the vegetation extremely Tow in
monotypic plantations (the poorly developed subcanopy and the monotygic
tree canopy), Martin (1961, in MacDonald 1965) also reports that the
abundance of "diurnal ground surface insects and foliage insects" is

low. As a besu]t, both nesting sites and prey populations are reduced in

the closed conifer plantations, and likewise cause a decline in bird



numbers. Therefore, although the diversity of breeding bird populations
in natural, unmanaged stands may increase as ecological succession pro-
gresses the same does not appear to be true in the ecological succession
of managed pine plantations. A few other studies have also failed to
support the hypotﬁesis on natural regenerated forests (Odum 1950, Karr 1968,
and Kendiegh 1945). |

Winter - One recent clearcut stand and four mature plantations were sampled

during the winter of 1977. The young plantation habitat was not sampled.

Approximately five birds were observed on the clearcut stand for every
five hours spent in the field (Figure 14). The most abundant species were
the hairy woodpecker and downy woodpecker. Both were clearly associated
with several aspen and birch trees that were left standing after the
original red pine was harvested. The only other species present in the

stand was the black-capped chickadee.

Although a direct comparison between the population size of the winter

and summer avifauna is not possible, the data suggest that the wintering
population of the clearcut community is considerably smaller than the
breeding population. Hooper (1967) also reported that recently cut stands
were of relatively lower value to the avifauna during the winter than
during the summer. The larger accumulation of snow and higher wind
velocities reported in clearcuts (Pengelly 1972) may discourage utilization
of the habitat by birds. However, the data for the RCNSA were collected
during a year when many finches were extremely rare, making it difficﬁ1t

to fully assess utilization of the habitat during the winter season.
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The mature plantations reported an average of 2.6 observations of winter

birds per.five hours (Figure 14), the lowest of all six habitats sampled.

‘Species observed on the plots included the great-horned owl, hairy wcod-

pecker, common raven, black-capped chickadee, downy woodpecker and black-
backed three-toed woodpecker. During years when pines produce a good
seed crop the plantations are likely to be a more important habitat for

winter birds.

DECIDUQUS UPLAND BIRD COMMUNITIES

Summer - Aspen-birch is the most abundant cover type in the RCNSA.
Recognized as a major stage in the ecological succession of many upland
communities, the aspen-birch forest has been designated a "pioneer
forest". The shade-intolerant aspen and birch trees are usually the
first to invade an open stand and, unless harvested, they are soon

replaced by more shade tolerant conifers.

Within the mineral resource zone of the Copper-Nickel Study four major
breeding bird communities were recognized in the aspen-birch forests:

1) the recent clearcut community; 2) the aspen sapling community; 3) the
disturbed shrub community; and 4) the mature deciduous forest community.
As in the coniferous upland communities these four communities reflect
both the floral and faunal successsion that proceeds from the time a stand
is harvested to the growth of a mature forest. The disturbed shrub
community however, is not to be interpreted as the third stage of

community succession. Although structurally its vegetation represents



a midpoint between the shrub community and the forest community, its
distinguishing features, both floristically and faunistically, were a

more direct result of historical influences than natural influences,

Characteristics of the four communities are illustrated in Figures 19

and 20,

The Recent Clearcut Bird Community - As discussed earlier, a total of

six stands were sampled wnich had been recently harvested. Four stands
previously supported conifer forests and two stands previously supported
deciduous forests (G37 and G40). Although the composition of the clearcut
bird community did not reflect this distinction, the two groups are
presented separately for presenting a successional scheme to community

characterizations.

Like the conifer clearcuts, the mourning warbler/chestnut-sided warbler
association was the most important species association in the deciduous
clearcuts. Although members of the sparrow hawk/brown thrasher species
association were also important in conifer stands, they were actually
absent from deciduous stands. The only species in the association that
may have demonstrated a preference for conifer stands was the sparrow
hawk. A cavity nester, the sparrow hawk was observed ﬁesting in very
large pine snags that remained on two of the conifer clearcuts. Such

tress are less likely to be found on deciduous stands.

Characteristic species of the community were the mourning warbler, white-
throated sparrow and chestnut-sided warbler. The mourning warbler was

also the dominant species on ne stand (G37) while the red-eyed vireo was



dominant on the second (G40). G40 was the only clearcut stand where the
red-eyed vireo was important. The species was always observed within

two small pockets of young red maple (Acer rubrum) that remained after

the plot was harvested. A species unique to the clearcut community, the

killdeer, was recorded on G37.

The major difference between the bird communities on the conifer clearcuts
and those on the deciduous clearcuts was the toté? population density

(697 pa‘ir‘s/km2 on deciduous plots vs 4G7 pairs/kmz on conifer plots). The
qiscrepancy appears to be largely a result of the greater contribution by
tree nesters on the deciduous plots. The young red maples on G40 were
1mpbrtant to several tree nesters, such as the chipping sparrow (Spizella

passerina), robin (Turdus migratorus), and purple finch (Carpodacus

Eurgureus), Young aspen trees that infringed upon one corner of G37

were important to such tree nesters as the evening grosbeak (Hesperiphona

vespertina) and cedar waxwing. Furthermore, unlike the plots Tocated
within the conifer clearcuts, the plots within the deciduous clearcuts
bordered upland forest stands. Many of the tree nesters that were
recdrded in the deciduous plots may have been feeding in the clearcut or
near the edge, but nesting in trees of the nearby forest. The higher
density and diversity of bird populations along forest edges has been

well-documented (Odum 1971).

<Desp1te the relative abundance of trees on the deciduous stands both the

deciduous and coniferous clearcuts supported an average of 11 species

per plot. The additional habitat dimension provided by the trees did not

- cause a relative increase in the number of species the stands could
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support. A possible explanation lies in the observation that, although
deciduous clearcuts had more dimensions to the habitat, they lacked
diversitv in the ground layer. Some of the conifer clearcuts, on the
other hand, contained small, shrub-covered ravines that attracted species

not found on the deciduaus stands.

The Aspen Regeneration Bird Cummunity - Unless a clearcut stand has been

prepared for pine regeneration and the aspen grthh has been controlled,
two to three years after timber harvest & very densc growth of young
aspen, 2-4 meters high, will be present. Three such stands (G07, GO8 and
G10), ranging from 4-6 years in age, were sampled during 1977. The
composition of their bird communities was recognized as distinct from

that found in all other deciduous upland habitats.

Like the younger clearcut bird community, the mourning warbler/chestnut-

sided warbler association is the mast important species association in the
aspen sapling community (Figure 12). Both the mourning warbler and chest-
nut-sided warbler were present on all three stands and exhibited their
highest population densities and importance values in this community. The
red-eyed vireo was also common to all stands., Five species that were
recorded in the community, the mourning warbler, veery, cedar waxwing,
Nashville warbler and golden-winged warbler, were among the ten species
chosen by discriminant analysis for ordination. Only one of the species,

the mourning warbler, was characteristic of the aspen sapling community.

The dominant species on all 3 stands was the chestnut-sided warbler, con-
tributing between 25% and 38% of the population density. The mourning
warbler was second in dominance contributing between 12% and 24% of the

density.
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Upbn examination of Figure 12, the similarity in species composition of
the young aspen community and the young plantation community is obvious.
The vey.oational structure of the communities is quite similar and
attracts many of the same species. Their similarity was also apparent
during cluster analysis; sample stands from the two communities were
often clustered together (see Figure 11). Thé clearest distinction
between the communities is evident when the raw data matrix for Figure
12 is examined. Members of the red-eyed vireo/dvenbird association, one
of the most characteristic species associations of the mature deciduous
community, were of greater importance to the young aspen community than
to the young plantation community. On the other hand, members of the
hefmit thrush/blackburian warbler association, the most characteristic
species association of the mature plantation, were of greater importance
to the young plantation community. Therefore, the importance of species
associations that distinguish the avifauna of mature conifer forests
from mature deciduous forests, also served as the best distinction

between the young successional stages of each forest.

Like the young plantation community, the addition of a dense shrub canopy
to the original clearcut appears to be responsible for a large increase in
the population density (1050 breeding pairs per kmz). Among the nesting
guilds the increase was largeTy absorbed by an expansion of the shrub
nesting and ground nesting guilds. Among the foraging guilds the increase
wa§ largely absorbed by expansion in the number of pickers and gleaners.
The increased cover of the shrub and herbaceous layers appeared to be a
greater advantage to species that nest on the ground than to species

that forage on the ground.



Although the young plantation bird community supported about five more
species than the clearcut community, the aspen sapling comnunity supports
only o~ more species. The structural diversity of the young aspen stands
was much Tower than that in the young plantation stands. Young aspen
cover was nearly iOO% in all 3 stands and trees were scarce. Scattered
clumps of trees and smaT1 ravines were far more common on the young
plantations. The dense decidﬁous growth that was common to the aspen
sapling stands had often been controlled by hand¥re1ease or the use of
herbicide, s0 as not to out-compete the young conifers. The influence
that such structural diversity and patchiness has upon the diversity of
breeding birds has been discussed by several authors (e.g. MacArthur

and MacArthur 1961, Willson 1974, and Rov 1975).

The Disturbed Shrub Bird Community - During the past 30 to 40 years the

Partridge River and Stony River watersheds have been heavily disturbed

by Togging activities (Figure 1). The vegetation cover in the area 1is

now characterized by a patchy tree canopy with scattered clumps of aspen,
birch, and pine, and by a very well-developed high shrub canopy. Young

red pine and jack pine plantations are'a]so scattered throughout the area.
The bird community associated with this heterogeneous region was recognized
as distinct from all other deciduous up]andlbird communities. The community

is represented by two stands that were sampled during 1977, GO4 and GO5.

Two species associations were prominent in the disturbed shrub community,
the mourning warbler/chestnut-sided warbler association and the red-eyed
vireo/ovenbird association. The contribution of all other associations
was relatively small. Five of the ten discriminating species used for

ordination were also recorded: mourning warbler, veery, cedar waxwing,
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Nashville warbler, and blue jay. The blue jay demonstrated its highest
population density and importance value in this community and may be
consid.. .. the species best capable of distinguishing the disturbed shrub

avifauna from all others.

Five additional species also demonstrated their highest population densities
and importance values in this community; the black-and-white warbler,

canada warbler (Wilsonia canadensis), rose-breasted grosbeak, magnolia

warbler (Dendroica magnolia) and yellow-bellied sapsucker (Sphyrapicus

varius). The chestnut-sided warbler was the dominant species on both

stands, contributing 19% and 24% of the population density.

The vegetational diversity that was characteristic of the region supports
a high density of breeding birds (1158 breeding pairs per kmg) and several
more spacies than any of the other deciduous communities (18 species). As
pointed out earlier, such diversity in the avifauna is directly related

to tne structural diversity and patchiness in the vegetation. A diverse
community structure provides many more opportunities for avian utilization

of the habitat than a structurally simple community.

The primary structural difference between the disturbed shrub habitat and

the aspen sapling habitat is that the continuous shrub canopy in the young
aspen community was broken up by the addition of scattered clumps of

mature trees. The net effect that this change had upon the composition

of the bird community was to decrease the number of shrub nesters and pickers
and gleaners and to increase the number of cavity nesters, tree nesters,

and timber feeders (Figure 19). Cavity nesters and timber feeders, repre-

sented primarily by the yellow-bellied sapsucker, made a greater contribution
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to the disturbed shrub avifauna than to any other. This suggests that the
optimum habitat requirements of the guild members is an open canopy of
mature deciduous trees. Breaking up the shrub canopy also appeared

to have had a positive effect upon ground nesters and ground foragers.

The Mature Deciduous Upland Bird Community - Ten to 20 years after a stand

has been harvested, the young deciduous saplings have grown into a closed
canopy aspen-birch forest. The understory now contains several deciduous

shrub species, such as haze? (Corylus cornuca) and mountain maple (Acer

spicatum) and, in the older stands, a subcanopy of balsam fir. Eleven
upland deciduous stands, ranging from 20 to 90 years in age, were sampled
in'1977. The bird community associated with the deciduous forest habitat
was faunistically more distinct than any of the younger successional

communities preceeding it.

The most important species association in the community was the red-eyed
vireo/overbird association. Three members of the association were common
to all 11 sample plots; the red-eyed vireo, ovenbird and veery. The veery
was also one of ten species chosen for its ability to discriminate among

all communities. Other characteristic species included the least fliycatcher

(Empidonax minimus) and black-throated green warbler (Dendroica virens).

Two species, the ruffed grouse (Bonasa umbellus) and black-capped chickadee

were unique to the community.

The most common dominant species was the ovenbird, contributing between
27% and 41% of the population density on six stands. Other dominants
included the Teast flycatcher. (three stands), red-eyed vireo (one stand)

and chestnut-sided warbler (one stand). The dominance of the red-eyed
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vireo and ovenbird in the deciduous broad-Teafed community was also
recognized by Kendeigh (1948) who designated this community as the "Vireo-

Sieurus broad-leafed forest biociation".

A major distinction among the 11 forest stands was the relative importance
of conifer trees (primarily balsam fir) in the canopy and subcanopy. The
presence of conifers in a deciduous stand provides an additional structural
dimension to the habitat that may be exploited by birds that are other-
‘wise absent., When the stands were clustered by their vegetation composition,
aspen-birch stands (G09, G32, G33 or G39) were recognized as a community
distinct from aspen-birch-fir stands (G12, Gl14, G15, G38, G41, G42 and

G4f; see Regional Copper-Nickel Study Vegetation Report, Level I.).

Although a clear distinction in the avifauna of these two vegetation
communities was not apparent their corresponding bird communities will be

presented as two different facies of the mature deciduous upland community.

Overall, the presence and abundance of species in the aspen-birch and aspen-
birch-fir facies of the community was quite similar. Although conifers

never contributed more than 18% of the basal area of the tree canopy, several
species appear to utilize the aspen-birch forest only as the basal area of
conifers increases, Species displaying this trend included the white-throated
sparrow, black-capped chickadee, magnolia warbler, yellow-rumped warbler and
winter wren. Erskine (1977) also observed such a trend for the white-throated
sparrow and magnolia warbler in the deciduous forests of Canada. These birds
often depend upon coniferous trees for nesting, food, or shelter, and can

only accommodate their needs in the deciduous forest when conifers are present.



On the other hand, the density of two species, the chestnut-sided warbler and

yellow-bellied sapsucker, demonstrated a clear trend to decrease as the

basal - 1 of conifers increased.

The average density of breeding pairs in the aspen-birch-fir stands was
approximately 913 pairs per kmz, only a shadé higher than the breeding
density in the "pure" aspen-birch stands (869 pairs per ka)_ The average
density for all 11 stands was 898 breeding pair§ per kmz. The presence
of an additional habitat dimension in the aspen-birch-fir forest would
suggest that the community could support additional species. Within the
forest stands sampled by the Copper-Nickel Study, the aspen=birch-fir
forest supported, on the average, one more species per plot (10) than

stands recognized primarily as aspen-birch forest (9).

Like the conifer bird communities, the density of breeding birds in the
mature deciduous forest is lower than the breeding bird density in the

younger successional communities. The decrease has occurred primarily

at the expense of the shrub nesters and the foliage gleaners. Both

pursuers and tree nesters however, have increased in numbers. A signifi-
cant decrease in the density of high shrubs, from 5.4 spems per m2 in the
young aspen community to 1.0 stem per m2 in the forest, is likely to be
the major reason for the decrease in shrub nesters. Because of the

increased foliage volume that the closed canopy of the forest provides,

~the decrease among the pickers and gleaners suggests that many of these

individuals afe dependent upon the subcanopy for food resources and
that the only significant foraging niche that the closed canopy provides

is that for pursurers who feed above the canopy.
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The only 'significant difference in the guild composition of the aspen-birch
and aspen-birch-fir facies is the larger contributions by timber feeders
and cavity nesters to the aspen-birch community. The most important bird
representing these two guilds, the yellow-bellied sapsucker, was already
noted as demonstrating a tendency to decrease in numbers as conifers

increased in importance.

Discussion - As was pointed out in the discussion of conifer bird communities,
the vegetational changes that accompany community succession have a profound
effect upon the size and composition of breeding bird populations. Many of
these changes, discussed in detail in the earlier discussion of conifer bird

communities, have similar impacts upon deciduous bird communities.

The lack of available resources in the "two-dimensional" habitat of the
recent clearcut, supported fewer individuals and fewer species than

older successional communities. Although the deciduous clearcuts
supported fewer breeding pairs than any other deciduous upland habitat,
they supported an average of one more species per p?dt (11) than the
mature forest stands (10). It was pointed out earlier that the

presence of trees within the deciduous clearcuts and the available forest
edge bordering the p]bts appeared to be a major influence upon the

abundance and composition of the avifauna.

Development of the shrub layer, which consists primarily of young aspen
saplings, resulted in nearly a two-fold increase in the population density
and a small increase in the number of species. This increase was almost

entirely absorbed by a corresponding increase in the abundance of shrub
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nesters and foliage gleaners. The addition of individuals and species
to the shrub stage in community succession has been noted by several

authore 0dum 1950, and Shugart and James 1973).

The importance of.structura1 diversity was clearly illustrated by the
size and composition of the disturbed shrub bird community. Although

the structure of the habitat fesulted from historical factors related to
the cutting history of the region, it representéd a midpoint between the
shrub and forest stages of community succession. It contained a well-
developed but patchy shrub layer and an open tree canopy with mature
trees. Because it supported more individuals and species than either the
shrub or forest communities it illustrated the important influence of
structural diversity in the horizontal layers of the forest as well as
structural diversity in the vertical Tayers. As long as timber management
prevents forest succession to proceed beyond the monotypic conifer
plantation or the mature "pioneer" forest stages of deciduous uplands

the results presented in this paper suggest that horizontal patchiness

or diversity has a greater impact upon bird communities than vertical
diverstiy. In both the coniferous and deciduous upland communities,

the addition of a well-developed tree canopy had a negative impact upon
the size and diversity of the breeding bird populations. However, by
breaking up and increasing the patchiness within each layer, opportunities
appear to increase for utilization of the habitat by more individuals and
more species. Several avian ecologists have recently pointed out the
farge impact horizontal diversity has upon the composition of bird

populations (Willson 1974 and Roth 1976).
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With regard to species composition, the disturbed shrub community further
represented a mid-point between the shrub and forest bird communities
(Figure 20). Species that clearly depended upon the presence of a forest
canopy, such as the ovenbird and scarlet tanager were not important in

the earlier successional stages but began to become important members of
the avifauna in the disturbed shrub community. Other species that clearly
depended upon open scrubby habitats, such as the song sparrow and blue
Jjay, were important in the younger communities bﬁt, although still
present, became less important members of the avifauna in the disturbed

shrub community.

The responses of the functional guilds in the deciduous bird communities

to changes in habitat structure that accompanied community succession were
statistically tested with regression analysis. As was illustrated in the
coniferous communities, the development of the high shrub canopy had a
significant impact upon many aspects of the composition of bird communities.
The density of high shrubs was positively correlated with the density of
shrub nesters (p < .05, R2 = ,65) and pickers and gleaners (p < .05, R2 = ,73).
Although the correlation was much lower, shrub density was also the best
predictor of the density of cavity nesters (p < .05, t > 0, R2 = ,26) and
timber feeders (p < .05, t> 0, R2 = .33). It is not suggested that these
two guilds responded directly to the high shrub density but rather to
conditions in the canopy that are reflected by the high shrub density.

For example, the yellow-bellied sapsucker, the most important member of
these two guilds in the deciduous communities, appeared to respond best

to an open canopy of mature trees. The open canopy however, had a direct

effect upon the density of high shrubs.
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Development of the tree canopy was positively correlated with an increase
in the density of tree nesters (p < .05, R2 = ,37) and an increase in the

2 =.47). The increased importance

density of ground feeders (p < .05, R
of gound foragers in the closed canopy forest has been noted by others
(Probst 1976, and Haapanen 1965). It is postulated that the increase in
availability of food resources in the older successional communities and
the opening of the understory'once the tree canopy closes, is favorable
to species that forage on the forest floor. The increase in the basal
area of the canopy was also positively correlated with an increase in the
density of pursuers (p < .05, RZ = ,43). As pointed out earlier, the
majority of foliage gleaners appear to be dependent upcn the subcanopy
for resources because the tremendous increase in fO11&QQVV01um8 that
accompanies development of the tree canopy does not seem to result in

a similar increase in the foliage-gleaning guild. Many Toliage gleaners
are also shrub nesters and the decrease in avaiiability of nesting sites

as the shrub layer becomes less Tuxuriant may aliso be a limiting factor.

Winter - During the winter of 1977, three aspen-birch plets and three
mixed upland plots (containing aspen-birch and various conifers, such as
white pine, jack pine and balsam fir) were sampled. Population summaries
are presented in Table 7. Winter bird observations in the mixed upland
averaged 12 per 5 hours, the highest number among all 6 habitats sampled.
Supporting the most diverse fauna, among the ten species recorded were the
black-capped chickadee, gray jay, pine grosbeak, hairy woodpecker and downy
woodpecker. Although all three stands sampled supported a re1aﬁively large

number of individuals the most diverse and abundant fauna was recorded on

a stand less than one-quarter mile from the Kawishiwi Field Station. . Because
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personnel at the station were maintaining bird feeders the attraction of
birds to the area may have had a significant influence upon the observations

recordc. .n the nearby study plot.

Registering a total of six species, the aspen-birch plots averaged seven
observations per five hours. The larger number of individuals recorded in
the mixed upland suggests that the presence of conifers in a deciduous
stand may be important for winter birds. Clear]& the conifers could offer

more protection from chilling winds.

During the winter of 1976 when winter finches were more abundant,
biologists at the Minnamax project in Babbitt (Doran, et al. 1977),
recorded an average of 41 observations per 5 hours in an upland deciduous

plot. The common redpoll alone account for 22 of the observations.

THE GRASStAND BIRD COMMUNITY

Forest openings for settlement or agriculture are sparse within the minera1
resource zone of the Copper-Nickel Study Area. One such opening along the
St. Louis River is the site of an abandoned 1oéging mill. The clearing

is now cvergrown with a dense growth of dogbane and scattered c]umpsyof
willow. One plot, G29, was established in the opening for study during
the summer of 1977. The bird community within the stand was unique from
those discussed above. The population summary is presented in Table 6,
Although the community supported members of several species associations
none of the associations were clearly dominant over the others (Figure 12).
The dominant species in the community was the song sparrow, which was

dependent primarily upon the scattered clumps of shrubs. Two other shrub
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nesters important in the community were the brown thrasher and clay-

colored sparrow (Spizella pallida). One of the best indicator species

in the avifauna was the barn.swallow (Hirundo rustica). Unique to the

community, it has widened its preference for nesting substrates by

adapting to the presence of man-made structures nearby.

CLASSIFICATION OF 1976 BREEDING BIRD DATA

The breeding bird data collected during the 1976 field season was gathered
by censusing along road transects, as opposed to censusing within plots

as was done during the 1977 field season. Because of the very disturbed
and patchy nature of the vegetation within the mineral resource zone, over
half of the transects traversed more than one habitat. On those transects
where 50% or more of the vegetation represented a single habitat, breeding
bird populations were estimated for that habitat alone. The data was then
classified with the discriminant functions that were generated for the
communities recoggized in 1977. The classification served two functioné:
1) to test the applicability of the community classification derived from
the 1977 data; and 2) to increase the availabie data base for bird
communities in the RCNSA. Although the results will nbt be presented

in this report the classification was successful and proved the utility

of the 1977 classification.

SUMMARY AND CONCLUSION

Numerous studies have documented the direct impacts that habitat alter-
ations have upon the size and composition of the avifauna (Odum 1950,

Hooper 1967, Karr 1968, and Conner and Adkisson 1975). Birds respond
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directly to the structure and composition of the vegetation and when
changes in land-use alter the existing structure the bird community 1is
immediately effected. In order to accurately assess the potential
impacts of such changes it is essential to characterize bird communities
and to define the influence of the vegetation upon their composition
prior to prospective alterations. To this end, the primary objective of
the avian program of the Coppér—Nicke? Study was to characterize the
breeding bird communities associated with the major habitats of the

RCNSA.

During the 1976 and 1977 summer field seasons, breeding bird data were
collected on a total of 48 transects and 39 plots. The sites were
selected to proportionately represent the relative abundance of major
cover types in the mineral resource zone of the Copper-Nickel Study

Area. Territory mapping was the census technique employeed for collecting
population data. Numerical classification techniques and discriminant

analysis were used for classifying the sample stands into major communities.

Nine major breeding bird communities and nine speices associations were
recognized on the Copper-Nickel Study sites. The communities were charac-
tized under three major headings: 1) wetland bird communities; 2) conifer
upland bird communities; and 3) deciduous upiand bird communities. The
characterization of the conifer and deciduous communities was organized to
present the ecological trends in community succession. Overall, the species
composition in all nine communities was dominated by the presence and
abundance of wood warblers. The composition of the regional avifauna,
dominated by the parulids, was shown to be significantly different from

the relative species composition of Minnesota's statewide avifauna.



Faunistically, the most unique bird_community in the RCNSA is the conifer
Towland community. Many rare and uncommon species were either confined

to the Towland habitat or relatively insignificant elsewhere. Included
among these species are the yellow-bellied flycatcher, Connecticut warbler,
Cape May warbler énd Tehnessee warbler. Nearly 70% of the individuals

in the community depended on the unique substratum of the lowland for
nesting cover, but were equa?iy dependent upon the shrub and tree canopies

for food resources.

Faunistically, the early successional communities of the upland conifer
and upland deciduous forests are nearly indistinguishable. Once a stand
has been harvested, the dominant cover type that was present before
harvest has relatively Tittle influence upon the size and composition

of the bird community. Trees that were not cut down however, can exert
a significant influence on the community composition. The presence of
trees in the "two-dimensional" habitat of the clearcut may provide
nesting cover for various tree nesters and shrub nesters that would
otherwise be absent. Because of the lack of available resources the
structurally simple clearcut supports the Towest density of breeding

pairs of all upland communities,

The development of a shrub layer in both the coniferous and deciduous
_habitats had a profound effect upon bird populations. The increase in
nesting cover and food resources provided by the shrubs was correlated
with a two- to three-fold increase in population density. The increase

in total numbers was primarily absorbed by an expansion in the number of
shrub nesters and foliage gleaners. Although the number of ground nesters

also increased the relative contribution of ground feeders to the popu-
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lation decreased somewhat. It was sugges{ed that the increased coverage
of shrubs was an advantage to ground nesters but may actué11y hamper the

foraging activities of species that forage on the ground.

The average numbef of species in the shrub communities also increased
above that found in the clearcut community. The young conifer plantations
however, demonstrated a more éigniffcant increase than the young aspen
plots. Structurally the young plantation stamdQ were more diverse
providing more opportunities for exploitation of the habitat by different
species. Many stands, for example, that have been cleared and prepared
for pine regeneration contain windrows which harbor a dense growth of
Rubus and aspen. Such deciduous growth is important to many shrub

nesters.

Although sti11 quite similar, the species composition of the young, seral
stages of the upland conifer and daciduous’Forests, begin to reflect
differences that in time will clearly distinguish their avifuana. Members
of the red-eyed vireo/ovenbird asscociation, the dominant association in

the mature deciduous forest, are more important in the young aspen community.
Members of the hermit thrush/blackburian warbler asscciation, the charac-
teristic asscciation of the mature conifer plantation, are more important

in the young plantation bird community.

The tree layer development of forest stands is accompanied by a decrease
in both the diversity and size of the corresponding bird populations.
Closure of the tree canopy appeared to correlate with a decrease in the
number of shrub nesters and foliage gleaners and with an increase in the
number of tree-nesters and pursuers. The trends suggests that most

foraging occurs underneath the canopy or above it rather than within it
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Faunistically, the mature conifer and deciduous forests are more distinct
from one another than any of the bird communities in the early successional
stages. The red-eyed vireo/oyenbird association is clearly dominant in
the deciduous forest whereas, in the conifer plantation it is co-dominant

with the more chafacteristic hermit thrush/blackburian warbler association.

The decreased size and diversfty of the forest bird communities does not
support the finding from several studies that ec61ogica] diversity increases
with the age of the community (e.g. Shugart and James 1972). It needs to

be pointed out however, that the mature deciduous and coniferous forests
discussed in this report are very young, even-aged forests. If succession
were to proceed beyond the stage at which most stands are now harvested,
‘natural openings would begin to appear in the stand due to a variety of
natural disturbances. These openings would increase the structural
diversity of the stand and thereby increase the diversity of breeding

birds.

The concept of diversity has received a great deal of attention by wild-

1ife and forest managers over the past decade. The observed increase

in the size and diversity of the young shrub stages of community succession

has often been used as a justification of the beneficial effects of timber
management. Increased diversity however, should not be a prime consideration
or justification for habitat alteration. The prime consideration should

be the uniqueness of the fauna and its ability to adapt to habitat alterations.

A1l species do not demonstrate the same adaptive flexibility.
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FIGURE 1  The Regional Copper-Nickel .Stud}' Area
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FIGURE 2 Summer 1976 Sample Sites
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FIGURE 4 . Winter 1977 Sample Sites
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BIRD FAMILIES

FIGURE

Other

(Includes 22
families in 1976 &
27 families in 1977

Parulidae

(Wood Warblers)

Fringillidae

(Grosbeaks, finches,
sparrows & buntings)

Vireonidae

(Vireos)

Turdidae

(Thrushes)

Tyrannidae

(Tyrant flycatchers)

5 Relative abundance of major bird families In
1976 and 1977 (shaded). The total number of
observations per family 1s recorded in parentheses.
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(1065)
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T ] (3413)
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50

Percent of total observations
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BIRD FAMILIES

FIGURE 7 The relatlve abundance of major passerine bird famillies
in the State of Minnesota compared with Cu~N1 Study
Sites 1976-77.
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RELATIVE ABUNDANCE
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FIGURE 8§

The Relative Abundance of Major Speciles Groups
at Feeders compared with the Relative Abundance
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FIGURE 10 Dendrogram showing heidrarchial relationships among
bird communities of 43 stands based on the denaity
of 56 bird apecies. )
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FIGURE 11 Dendrogramas showing helrarchial relaclonships among
the bird communities of 43 stands based on the
importance value of 56 bird species.
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CISCRIMINANT
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FIGURE

13 Spatial Relationships of bird communities on 43 of the
1977 sites when plotted using 2 discriminant functions

O indicates group centroid

| i | | | | ] [ 1 L 1
s g &
< GOY >
/’f o ? o ‘\\
1 e Gal G431\
i\e GO6 ‘i
1 ~ \ S
TN v . “Gaz
o e . A
/.«4 G4s /) \ @ cis g e £ G3s \
L) o —=""Ga1, \
= ! € Vd o e 6
| eG18 \ P f_m""‘:i LT G331\
o Y Go2 ";f i (é Lo Gog . - :
e Voo 27 fam B T G . G391
= v BB cgee B G17 )\
o “\ SR ANR !
N, .G26 G330 S \\ ) !
Y 5 ‘.amu"
“vGI6 .o | eG4l !
n . \
x“\-w""ﬂ ,’9:%\ \ .G47 \
4 ~ v @ \
i G25 % y Gi1z 1
Ay \‘ \ N 9G42
-~ T L S - //
- P Rt \\ A ~ N o e W
‘,a’&," ° GOl \s\ : / €GBT e 3 @ \\
e C@ \\ ! TN ™
P Gor N\ \ FE) *a V) G400
AN ™ “ b\ {} - Q(G‘OB 31 1+ Lt
™ @ 628 \\\ !l B ,g,f?’:‘%"a(:ofi‘f Jl ?&Gll_,;"
. { Y y R Vs
|| N eGa csse G1ENN HCOS(AY /4 e 83T
- 4 ! § = ) 313 ¢
S oo o 18 ey
ToeesmesT o \e10) 1§19
| l ] i ! | | I I [ I
-6 -5 -4 -3 -2 =1 0 1 2 3 4 5 6

DISCRIMINANT SCORE 1




Average Number of Cbservations per 5 hours
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The average number of bird observations in 6
major habitats, Winter 1977.
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FIGURE 19 A. The nesting gulld composition of
Deciducus upland bird communities
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FIGURE 19 B, The foraging guild

composition of deciduous
upland bird conmunities.

1052 pairs/km2

12.3 species 3.q

e e i LN i S i, SR R ) TR SN e e T L i X E R TN

Other

Pursuer

Timber feeders

Pickers & Gleaners

Ground feeders

10.5 species

contribution

rel.

36%

Recent Aspen
clearcut regeneration

Disturbed
shrub

1%

1z 9138 pairs/km2

869 paiﬁs/kmz 10 species

17% 8.3 species .7 47

1.1 22%

/4
7

33%
4.0
41%
3.3
387%

Aspen-Birch Aspen-Birch-
Fir



SPECIES
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TABLE 1 -

1976
SPECIES
OQenbird
Chestnut-sided Warbler
Nashville Warbler
Red-eyed Vireo
Mourning Warbler
Commnon Yellowthroat
White-throated Sparrow
Least Flycatcher
Swamp Sparrow
Scng Sparrow
Veery
Robin
Blackburian Warbler
Black—-and~-white Warbler

Golden-crowned Kinglet

The 20 most common breeding birds in the mineral resource zone of the RCNSA during 1976 and 1877.

TOTAL
NUMBER
520
256
240
225
169
145
119
100

85

76

71

56

RELATIVE
ABUNDANCE

.17
.08
.08
.08
.06
.05
.04
.03
.03
.03
.02
.02
.02

.02
.02
.01
01
.01
01

CUMULATIVE
ABUNDANCE

.25
.33
.41
47
.52
.56
.59
.62
.5
.67
.69
.71
.73

1977
SPECIES
Ovenbird ‘
Chestnut-sided Warbler
Nashville Warbler
Red-eyed Vireo
White-throated Sparrow
Mourning Warbler
Least Flycatcher
Common Yellowthroat
Veery
Song Sparrow
Yellow-rumped Warbler
Rose-breasted Grosbeak
Black-and-white Warbler
Cedar Waxwing
Robin
Blve Jay
HMagnolia Warbler
Brown-headed Cowbird
Yellow-bellied Sapsucker

Canada Warbler

TOTAL
NUMBER
793
736
494
442
383
341
287
277
262
211
161
153
147
146
144
140
124
123
105
75

RELATIVE
ABUNDANCE
.11
.11
.07
.06
.06
.05
.04
.04
.04
.03
.02
.02
.02
.02
.02
.02
.02
.02

.01

CUMULATIVE
ABUNDANCE

.22
.29
.35
.41
.46
.50
.54
.58
.61
.63
.65

.73



TABLE 2 Summary of potenﬁiallf critdcal, unique, otv indigenous speciles
dependent upon northeastern Minnesota habitats (excluding

pure vater binds)l

Gosghawk

Sharp-shinned Hawk

%Bald Eagle |
*Marsh Hawk

Osprey
*Peregrine Falcon
#Merlin

Spruce Grouse

Solitary Sandﬁiper
*Long~eared Owl
%#Short-~eared Owl

Saw-whet Owl

Black-backed 3-toed Woodpecker
Northern 3~toed Woodpecker
Yellow-bellied Flycatcher
0live~sided Flycatcher
Gray Jay

Boreal Chickadee

Brown Creeper

Winter Wren

1. Niemi (Unpublished)

Short~billed Marsh Wren
Sclitary Vireo
Philadelphia Vireo
Ténneasee Warbler

Cape May Warblex
#Black-throated Blue Warbler
bay-breasted Warbler
#Pine Warbler
#Palm Warbler

Northern Waﬁerthfush
Connecilcut Warblerx
*Wilson's Warbler |
¥Rusty Blackbird

Scarlet Tanager

Evening Grosheak
*Red Crossbill
fhite-winged Crossbill
Dark-eyed Junco
White~throated Sparrow

Lincoln's Sparrow

*Specles not observed during the summer or winter field

census program in the RCNSA



TABLE 3

Number of Species observed
on at least two visits to
site

Number of Species observed
on only one visit to the
site : ‘

Number of Common Species

% of Pepulation accounted
for by common species
Number of breedinz palrs
per km

Hezn number of cbeervatione
per ha

% of observations that
were sightings

COMPARISON OF ROAD CENSUS AND PLOT CENSUS

Road

16

11

0%

G22
Plot

15

o

11

367%

Road

17

q

12

807

=)
iy
o]

3.3

11%

G26

Piot

17

9%

Road

13

710

6.0

Gl4
Plot

13

G42

Road

100%

o
L
Lo

602

Plot

1609

8.2



I.

Iv.

VII.

TABLE 4

SPECIES COMPOSITION CF THE 9 MAJOR SPECIES

ASSOCIATIONS RECOGNIZED WITHIN THE RCNSA*

Mourning Warbler/ IT.

Chestnut-sided Warbler

Blue Jay

Robin

Cedar Waxwing
Black-and-white Warbler
Nashville Warbler
Magnolia Warbler
Chestnut-sided Warbler
Mourning Warbler
Common Yellowthroat
White-throated Sparrow
Song Sparrow

Black-capped Chickadee/ V.
Golden-crowned Kinglet

Spruce Grouse
Black-capped Chickadee
Brown Creeper
Golden~crowned Kinglet

Spérrow Hawk/ VfII.

Brown Thrasher

Sparrow Hawk
Brown Thrasher
Brewer's Blackbird
Lincoln’s Sparrow

Red-eved Vireo/
Ovenbird

Yellow-belldied
Sapsaucker

Least Flycatcher

Veery

Red-eyed Vireo

Ovenbird

Canada Warbler

Rose-breasted
Grosbealk

Gray Cathird/
Swamp Sparvow

Killdeer

Ruby-throated
Hunningbird

Gray Catbird

American Redstart

Red-winged Blackbird

Swamp Sparrow

Hermit Thrush/
Blackburian Warbler

Hermit Thrush
Solitary Vireo

Yellow-rumped Warbler

Blackburian Warbler
Evening Grosbeak

IT1.

VI,

IX.

Common Flicker/
Brown-headed Cowbird

Common Flicker

Great Crested
Flycatcher

Alder Flycatcher

Tree Swallow

Golden-winged Warble

Brown-headed Cowbird

Yellow-bellied Fly-
catcher/Connecticut
Warbler

Gray Jay

Yellow=-bellied
Flycatcher

Winter Wren

Ruby-crowned Kinglet

Cape May Warbler

Connecticur Warbler

Eastern Wood Pewee/
Scarlet Tanager

Eastern Wood Pewee

Red-breasted Nuthatc

Black—throated Green
Warbler

Scarlet Tanager

American Goldfinch

The strength of the relationships among the species in each association is

degendent upon: (1)

(2

the range of habitat tolerance for each species.

the amount of information available for each species and
The weaker associations in

the above table include associations IV, VII and IX; all represent species that
were relatively uncommon in the RCNSA. “



TABLE 5 The F~test matrix

)
g s
« i =
-l @ a
= o o -
- = %
o & = 0 o A
o - Q@ = Q
o @ o 0 5 a o
g o 60 o 39 .0 R uoA e U o
¢ = O3 I IR 3 e )
Q60 I o4 [/ ¥ EERNS| A1 et Lo 3
& £fSm A& fa g5 28 g
Clearcut 2.99 8.99 3.20 6,83 5.91 12.12 12.35
Aspen Regeneration| 3.43 1.73% ] 5,20 5.43 7.19 5.30
Young Plantation 3.46 |1 20.11 10.16 9.18 5.02
Disturbed Shrub 5.88 3.13*%%] 7,00 6.30
. Mature Deciduous Upland 6.41 15.93 11.19
. Mature Conifer Upland 7.61 | 8.40
6 e 10

Mature Conifer Lowland

% Not significant at the 57 level of significance

*#% Not significant at the 17 level of significance




TABLR 6

SPECIES

Population Summarie
density 1ia pairs/km

CLEARCUT

ASPEN
REGENERATION

YOUNG
PLANTATION

DISTURBED
SHRUB

MATURE

DECIDUOUS
ASPEN-BIRCH

UPLAND

ASPEN~BIRCH~FIR

for Major Bird Communities on Copper-Nickel Study Sites, 1977. Ench entry gives the species
and in parentheses, the number of plote on which the species wam observed. The total number
of plots sanpled is given in the column headings. ’

MATURE
CONIFER
UPLAND

MATURE
CONIFER LOWLAND

OFEN BOG

CLOSED BOG

Broad-winged Hawk
American Kestrel

Spruce Grouse

Ruffed Grouse

Sora Rail

Rilldeer

Cozmon Snipe
Black-billed Cuckoo
Cormon Nighthawk
Rubv-throated Hummingbird
Belted Ringfisher

Cormoen Flicker
Yellow-bellied Sapsucker
Hairy Woodpecker

Downy Woodpecker

Ezstern Kingbird

Great Crested Flycatcher
Tellow-bellled Flycatcher
Alder Flycatcher

Least Flycatcher

Eastern Wood Pewee
0live-pided Flycatcher
Tree Swallow

Bara Swallow

(6)

SN N

(1)
(1)
(1)

n
(1)

1

(1)
{17

(3)

1¢9)

(1)
€))

(1
(2

(6}

)
t2) - e

s 3

n

(5)
(2)

1

(2)

()

(1)
(2}

(2)

13

13

62

17

1)

(1)
()

1)

)

63

102

(&)

)

O]
(D

i5

189

)]

(1)

)

3)

(1

{5)
(2}

5

12

57
18

€2

)

)

2) (%)

12

52
13 (1)

¢}

(%)
€8]

~ E
(X)

20

14

36

36

20

)

(1)
)

(1
(2)

1)

70

(¢

GRASSLAND

[¢))



TABLE 6 Population Summarfes for Major Bird Communities on Copper-Nickel Study Sites, 1977.

dersity in pairs/km% and in parentheses, the number of plots cn which the specles wam obgerved.

of plots sampled 4s giver in the column headings.

Each entry gives the specles
The total number

MATURE MATURE MATURE
ASPEN YOUNG DISTURBED DECIDUOUS UPLAND CONIFER CONIFER LOWLAND
SPECIES CLEARCUT REGENERATIOR PLANTATION SHRUB ASPEN-BIRCH ASPEN-BIRCH-FIR UPLAND OPEN BOG CLOSED BOG ALDER GRASSLAND
(6) 3) (6) (2) (4) [§)) 2] (2) (4) (2) (¢9]

Gray Jay 11 (2)
Blue Jay § (3) 20 (2) 37 (6) 48 (2) 18 (3) 10 (1) 6 )
Common Raven 4 (1)
Black-capped Chickadee 8  (2;
Red-breasted Nuthatch 5 (D)
Browvn Creeper 45 (D) 9 (1)
%inter Wren ’ 5 (1) 18 (3)
Short-billed Marsh Wrem 20 (D)
Gray Catbird 56 (2)
Brown Thrasher 8 (2) . 70 (1)
American Robin 9 (2) 19 [€)) 46 (2) 1 (€3] 16 (2) 26 (3) 40 (1) 70 (1)
Hermit Thrush 3 {n 21 (5) 11 (2)
Swainson's Thrush 5 ()
Veery 68 (2) 25 (3 64 (2) 83 (4) 47 7N 33 (2) 138 (2)
Golden~crowvned Kinglet 11 (1)
Ruby-crowvned Ringlet 27 (3)
Cedat Waxwing 11 () 20 (2) 22 {4) 4 (1) 16 (L) 21 (2) 20 (1)
Solitary Vireo 7 (1) 12 (3) 14 (2)
Red-eyed Vireo 17 (2) 83 (&) 15 (2) 84 (2} 166 {&) 172 (¢))] 11 (2) 20 (1)
Black~and-white Warbier 5 (U 29 (2) 37 {4) 116 (2) 35 (3) ] (2) 7 () 15 (2) 76 (2)
Gollen-winged Warbler 11 (1) 44 (&) 56 (2)
Tennessee Warbler 6 (1)
Faghville Warbler 5 (2) 14 (2) 115 (5) 37 (2) 26 (2) 17 3) 85 (7) 106 (2) 281 (4) 132 (2)

Horthern Parula Werbler X 5 (3]



'mm 6 Population Summarieg for Major Bird Communities on Copper-Nickel Study Sites, 1977. Each entry gives the species
density in pairs/lm* and in parentheses, the number of plots on which the specles was observed. The total number
of plots sampled is given in the column headings.

MATURE MATURE MATURE
ASPEN YOUNG DISTURBED DECIDUOUS UPLAND CONIFER CONIFER LOWLAND
SPECIES CLEARCUT REGENERATION PLANTATION SHRUD ASPEN-BIRCH ASPEN-RIRCH-FIR UPLAND OPEN B0G CLOSED BOG ALDER CRASSLAND
(6) 3) i5) (2) (&) (7 (7} (2} (4) (2) (1)
Yellow Warbler 20 (1)
HMagnolia Warbler 30 [¢)) 45 (2) 8 (1) 4 (1) 39 (2)
Cape May Warbler 8 (1) 8 (2)
Yellow~rumped Warbler 2 (1) 10 (2) 4 (@3] 21 (5) 36 (2) 19 (2)
Black-throated Green Warbler 26 (3] 10 (3] 12 (1)
3lackburizn Warbler 7 [¢3] 2 (1) &4 (4) ] (1)
Chestnut-sided Warbler 114 (6) 35 (3) 217 (6) 268 (2) 63 (3) 55 (%) 20 (2 47 (1) e (2) 200 (2) 113 (D
Cvenbird €3 (2) 205 (4 261 7 175 (7) 8  (2)
Connecticut Warbler 5 (N 23 (1) 47 (3) 20 (3}
Yeourning Warbler 95 (6) 174 (3) 26 (5} 82 (2) 10 (1) 32 (&) 5 (3 21 (D
Cormon Yellowthroat 20 (3) 33 (2) 100 {(5) 13 (1) 93 (2} 31 (3 172 {2) 21 {1)
Canada Warbler g €3] 49 (2) 29 (2 2 (1) 16 (1)
Arerican Redstar: 7 (1) Al (1)
Red-vinged Blachhird 8 1} 40 {13
Brewer's Biackbizd 3 (1) 70 (1
Brown-headed Cowbird 12 (2 22 [$9] &4 {3) 14 1) s (1) 70 n
Scarlet Tanazer 7T 5 (1) (D
Roze~breasted Grosbeak 2 (1) 28 (2y 15 {3 41 (2} "33 (2 21 (&) 15 () 30 (1)
Evening Grosberk 22 (3} 20 %) 5 (1) ] (1)
Purple FTinch g (1)
Amorican Goldfimch 7 (L) 5 (D 70 {1
Dzrk-eyed Junce [N 5 B 11 (2>
Chipping Sparrow 15 {2) 16 3 g {1z}
Clay-colorad Sparzow 70 (1
Whire~throsted Sparros 7z (&) 74 2 133 (6} 50 (2) 22 {2 6 (1) 6 (1) 48 (4) &1 {22
Lincolan's SparTow {1 35 (2 5 (1)
Swacp Sparrow 31 (1) [ 1) 146 (2
Song Sparrow &3 (&) 55 (2) 86  (E) 17 (1) z (D 24 (1) 9 (1) 56 (2) 130 (1)
TOTAL . 544 1052 1183 1163 869 918 732 4548 855 1642 905



AABLE 7

of plots sampled is given in the column headings

SPECIES

Ruffed Grouse

Great Horned Owl

Pileated Woodpecker

Hairy Woodpecker

Downy Woodpecker
Black-backed 3-toed Woodpecker
Northern 3-toed Woodpecker
Gray Jay

Blue Jay

Raven

Black~capped Chickadee
Boreal Chickadee

Pine Grosbeak

TOTAL

OPEN
.BOG

.5

2.1
-4
.2

3.6

€))

(2)
(2)

(3
(2)
(D

CLOSED
BOG (3)

3.0
.2
1.9
1.0
.6

7.7

¢))

(1)
(D
(1)
(3
(D
(3)
(2}
(1

CLEARCUT
(n

2.3 (D
2.7 (1)

.5 (D)

5.5

Observation Summaries for Mzjor Habitats sampled during Winter, 1977.
observations per 5 hours and, in parentheses, the number of plots on which the species was observed.

ASPEN-BIRCH
FOREST (3)

.2 (D

<6 (3)

1.3 (2)

2 (1)

1.3 (3
3.7 (3

7.3

Each entry gives the average number of

MATURE CONIFER
PLANTATION (3)

.2
01
.1

-6
1.4

2.6

(D

(1
(1)
(1)

(2)
(2)

The total number

MIXED UPI ND
FOREST (3;

.3
.4
.4
.1
.1
2.5
.2
1.0
6.4

.5

11.¢

(D
(2)
(2)
(1)
(1)
(3
(D
&)
(3

(2)



APPENDIX I

Sample Site Descriptions and Locatlons

A. Technical Descripton of Bird Transects for the 1976 Summer Field Season

SITE NO, COVER TYPE TECHNTICAL DESCRIPTION
Bl Red Pine/seedling NE%, Sec. 30, T6IN, RLOW
B2 Tamarack/sampling-pole NW, Sec. 31, T60N, RLIW
Black Spruce/pole
B3 Mixed upland & lowland NEY, and NW%, Sec. 9, T60N, R11W
(primarily Aspen, Red Pine
and Alder)
B4 Aspen/pole-saw SEY%, Sec, 7, T60N, R11W
B5 Jack Pine and NEY% and SE)%, Sec. 7, T6ON, RIIW
Aspen/pole-saw
B6 White Cedar/pole-saw NW%, Sec. 18, T60N, R11W
B7 Tamarack/sapling NEY%, Sec. 13, T60N, RI12W
NE%, Sec. 18, T6ON, R11W,
B8 Jack Pine-Red Pine/pole SWx, Sec. 28, T6IN, R1OW
B9 Jack Pine/pole-saw SEY%, Sec. 15, T6ON, R1ZW
SW, Seec. 14, T6ON, R12W
B10 Red Pine/pole-~saw SEX, Sec. 23, T60N, RI2W
B11 Black Spruce/pole NE);, Sec. 31, T6IN, RI1OW
NW%, Sec. 32, T61IN, R1QW
Bi12 Aspen~Birch/pole SEX%, Sec. 32, T6IN, RIOW
NE%, Sec. 5 , T60ON, R1OW
B13 Red Pine/Sapling SFY%, Sec. 3, T60N, RIOW
Bl4 Aspen-Birch/pole-saw W% and NE%, Sec. 6, T60N, ROW
B15 Aspen~Fir-Jack Pine- NE} and SE)%, Sec. 28, T6IN, RIOW
Paper Birch/pole
B16 Red Pine/seedling & NE% and SE, Sec. 10, T6IN, RIOW
Red Pine/saw
B17 Aspen/pole NWY%, Sec. 33, TS8N, R14W
B18 Jack Pine/pole NEY, Sec. 7, TS57N, R14W

NWY, Sec, 8, TSN, R14W



APPENDIX T A, Continued

SITE NO. COVER TYPE TECHNICAL DESCRIPTION

B19 Mixed Lowland (primarily SEY%, Sec. 7 , TS7N, Rl4W
White Cedar and Alder) NEY, Sec. 18, TSVN, R14W
B20 Red Pine/seedling & SE!5, Sec. 18, T57N, R14W
Red Pine/pole
B21 Aspen-Fir/pole ' NWY% and SW, Sec. 29, TS7N, RI4W
B22 Mixed Upland and Lowland NEY%, Sec. 31, TS7N, R14W

(primarily ash, hazel & alder) W%, Sec. 32, T571, R14W

B23 Paper Birch/pole NEY, Secz. 22, TH8M, R14W
NWY%, Sec. 23, T58N, R14W
B24 Black Spruce/pole SWY% and SEY%, Sec. 15, TS8N, R14W
B25 Cut and Burn Area : St%, Sec. 18, T6ON, R11W
' NEY%, Sec. 19, T6ON, R1IW
B26 Jack Pine/sapling SEY:, Sec. 24, T60N, R12W
NEY, Sec. 25, TGOW, R12W
B27 Birch/pole-saw ~ 5EX%, Sec. 31, T60N, RLOW
B28 Aspen~Birch/pole S¥%, Sec. I, TS9N, RIIW
B29 Black Spruce/pole SWk, Sec. 34, T6ON, R11W
NiY;, Sec. 3, TS9N, RILW
B30 Mixed Upland (Aspen- SWk, Sec. 32, T60N, R11W
Birch~-Fir~Spruce-Pine)/pole
B31 Aspen-Jack Pine/pole S, Sec. 16, T60N, RIIW
(w/small logged area)
B32 Aspen/pole & SEY%, Sec. 16, T60N, RIIW
Black Spruce/pole NEY;, Sec. 21, T60ON, RLLIW
B33 01d Burn (w/Aspen, Pine NEY%, Sec. 19, T61N, ROW
Spruce/sapling-pole) NW¥%, Sec. 20, T61N, ROW
B34 Jack Pine/seedling NEY, Sec. 17, T6IN, ROW
B35 Alder SW%, Sec. 5, TS7H, RI13W

NW%, Sec. 8, TS7N, R13W

B36 Alder-Willow NWY% and SWY%, Sec. 8, TS7N, R13W



APPENDIX T

B. Technical Degcriptions of the 1977 Winter Bird Plots

SITE NO. COVER TYPE TECHNTICAL DESCRIPTION
Wl Red Pine/seedling NEY, NE%, Sec. 30, T6IN, RIOW
W2 Aspen/pole 'SEY%, SEY%, Sec. 7, T60N, R11W
W3 Jack Pine/pole NEY%, NEY%, Sec. 7, T60N, R11W
Wa White Cedar/pole SE%; NW%, Sec. 18, T60N, R11W
125) Tamarack/sapling NWk, SWx, Sec. 18, THON, RI1IW
W6 Jack Pine/pole SEY%, WNE%, Sec. 7, TS7/N, R14W
W7 Red Pine/pole NWX, SE}, Sec. 23, T60N, R12W
W8 Black Spruce/pole Y, NE%, Sec. 31, T61N, R1OW
W9 Aspen-Blrch-Fir-Pine/pole Swk, SEY%, Sec. 33, T62N, R11W
wio Black Spruce/pole N}z, SW, Sec. 34, TH2N, R11W
Wil Black Spruce-Tamarack/pole NWY%, SE%, Sec. 3, T6IN, RIIW
W12 Aspen-Birch-Whice Pine- SWh, MWk, Sec. 21, T6ON, RIOW
Jack Pine/pole
W13 Red Pine/pole NEY, NW¥%, Sec. 21, T60ON, RIOW
Wik Birch/pole NWk, S¥%, Sec. 17, T60N, RIOW
Wi5s Aspen~Birch/pole NEY, SW%, Sec. 2, T60ON, RIIW
W16 Black Spruce/pole SE}, SEY%, Sec. 4, T60N, R1IW



APPENDIX I

C. Technical Descriptions of New Blrd Plots for the 1977 Summer
Field Season

S1TE NO. COVER TYPE TECHNICAL DESCRIPTION
GO1 Black Spruce/seedling SE%, NEY%, Sec. 14, T60N, R11W
sapling ‘ .
G02 Black Spruce/sapling NWwY%, SW%, Sec. 34, T62N, R11W
G03 Black Spruce/pole NE%, NEY%, Sec. 31, T61N, R1QW
A Mixed Vpland/pole Mk, SEl, Sec. 24, TS9N, R13W
(primarily Aspen, Birch, Fir)
co5 Mixed Upland/pole SW, Sik, SEc. 36, T6ON, R1ZW
(primarily Aspen, Birch, Pine)
G06 Black Spruce/pole NE¥%, SW%, Sec. 15, T58N, R14W
GO7 Aspen/sapling iz, Nwlg, Sec. 24, T61IN, R12W
G08 Aspen/sapling SWyg, NW%, Sec. 1, T60N, RIIW
G09 Aspen/pole~-saw SEY, W%, See. 7, T6IN, R1LW
G10 Aspénfsapling NEl, MWy, Sec. 32, TS7N, R14W
Gl1 Jack Pine/seedling NW%, NEX, Sec. 2, TS59N, R13W
G12 Aspen/pole SWY, SWy, Sec. 28, TS7N, R1ZW
G13 Jack Pine/seedling WEY%, SF%, Sec. 15, T60N, R12W
Gl4 Aspen~Fir/sapling-pole NEY};, SEY%, Sec. 3, T62N, R11W
Gls Aspen~Tir/pole NEY%, SE%, See. 5, T62N, R11W
Gl16 Jack Pine/sapling SEY, SW%, Sec. 8, T60N, R11W
G17 Jack Pine/pole-saw NE}, N¥)%, Sec. 15, T60ON, RI12W
G18 Alder NWk, NWwk, Sec. 8, TS7N, R13W
G19 Red Pine/seedling-sapling SWy, NEY%, Sec. 2, T60ON, R1OW
G20 Red Pine sapling-pole SWY%, NE}%, Sec. 35, T6IN, R1OW
¢21 Red Pine/pole SEY, SEY, Sec. 4, T6ON, RI12W



APPENDIX T C. Continued

SITE NO. COVER TYPE 'i'ﬁChTN“ICAL DESCRIPTIOI\&
G22 Red Pine/sapling SW, SWY, Sec. 22, TS58N, R14W
G23 Red Pine/pole Sut, NEY%, Sec. 30, TS7N, R14W
G24 Red Pine/pole Nid, N, Sec. 20, TS7N, R14W
G25 Jack Pine/seedling SW, NE%, Sec. 13, T61N, RI1W
G26 Jack Pine/Sapling SE%, sW%, Sec. 7, T6IN, RIOW
G28 Jack Pine/sapling Sy, MW}, Sec. 27, TS8N, RI3W
G29 Grass Wi, W%, Sec. 36, TS8N, R13W
G30 Jack Pine/pole SeY;, hrik, Sec. 7, TS57N, R14W
G31 Tamarack-Black Spruce/pole S¥Y. SW, Sec. 12, T6ON, RI12W
G32 Aspen-Birch/sapling-pole SEY, N, Sec. 32, T6IN, RIOW
G33 Aspen/pole-saw Nwk, SEY%, Sec. 2, T60ON, RIIW
G234 White Spruce/seedling MW, NEd, Sec. 19, TS7N, RI14W
G35 White Spruce/sapling 8F%, SWk, Sec. 18, TS7N, RI12W
G36 White Spruce/pole SEY;, WFY, Sec. 32, TS8N, RI14W
G37 Aspen/seedling WE%, NIiY%, Sec., 16, TS9N, R12W
G38 Aspen~-Birch~Fir/pole~saw NWh, Nwlg, Sec. 15, TS9N, RI12W
G39 Birch/pole-saw WW, NE%, Sec. 9, T60N, RILW
G40 Birch/seedling Swy, st%, Sec. 29, TS7N, R14W
G4l Birch/pole NW', SWs, Sec. 20, T57N, R14W
G42 Birch-Fir/pole NEY%, NWk, Sec. 17, TSVN, RI13W
G43 White Cedar/saw SEY%, SW%, Sec. 2, T60N, R12W
G45 Tamarack/sapling NWk%, SWx%, Sec. 18, TEON; R1IW
G47 Aspen-Birch/pole SEY, NEY%, Sec. 32, T61N, R1OW
G48 Alder SWk, SWk, Sec. 5, TS7N, RI13W



APPENDIX IT. A. Birds observed in the mineral resource zone of the Regional CBpper~Nicke1 Study Area

during the 1976 and 1977 summer field seasons.

Page 1 of 9

NUMBER OF OBSERVATIONS
(RELATIVE ABUNDANCE)

SEASONAL 1 ABUNDANCE IN THE 2
SCIENTIFIC NAME COMMON NAME OCCURENCE SUPERICR NATIONAL FOREST
Summer
Gavia immer Common Loon Resident common
Summer
Botauruz lentiginosus American Bittern Resident URCOWMOn
Summer
bnzs rubripes Black Duck Resident unCommen
Summer
HMergus merganser Common Merganser Resident uncommen
Winterd
Accipiter gentilis Gozghawk Visitant rare
Summer
Acclpiter stristus Sharp-shinned Hawk Resident rare
. : Summer
Butec jamaicensls - Red~talled Hawk Resident uncommon
. Summer
Buteo plazypterus Broad-winged Hawk Resident common
Summer
Pandion halisetus Osprey Resident unconmen
Summer
Falco sparverius American Kestrel Resident rare
Permanent
Canachites canadensis Spruce Grouse Resident rare
Permanent
Bonasa umbellus Resident

Ruffed Grouse

common

1976 1977
9
(%)
1 S
() ()
1
)
3
)
1
)
1
*)
3 3
(*) (*)
9 10
& =
1
(*)
8 22
) (*)
2
(*)
15

(*)



APPENDIX II.

Page 2 of 9

A. Birds observed in the mineral resource zone of the Regional Copper-Nickel Study Area

during the 1976 and 1977 summer £ield seasons.

SCIENTIFIC NAME

Porzana carolina

Charadrius vociferus

Philohela minor

Capella gzllinagoe

Actitis macularis

Tringz socliitarda

Aegolius acadicus

Caprimulgus vociferus

Chordelles minor

NUMBER OF OBSERVATIONS

Common: Wighthawk

SEASONAL 1 ABUNDANCE IN THE 2 (RELATIVE ABUNDANCE)
COMMON NAME OCCURENCE SUPERIOR NATICNAL FOREST 1976 1977
Summer . -9
Sora Rail Resident rare (*)
Summer 3 3
Killdeer Resident rare (%) (*)
Summer 1 2
American Woodcock Resident uncommon (=) (%)
Summer 1 6
Common Snipe Resident rare (% (")
Summer 1
Spotted Sandpiper Resident common )]
4 i
Solitary Sandpipex Migrant rare {#)
Summer . 2
Herring Cull Fesident common %)
Summer . 1 12
Black~billed Cuckoo Resident uncommen (%) (%)
Fermanent ' 1
* Darred Owl Reszident Tare (3
Summer i .
Saw-whet Owl Resident rare {*} -
Summer ‘ 1
Whip~-poor-will Resident very rare . ) (*)
Summer 9

Resident common {*)
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APPENDIX II. A. Birds observed in the mineral resource zone of the Regional Copper-Nickel Study Area

during the 1976 and 1977 summer f£ield seasons.

SCIENTIFIC NAME

CCMMON NAME

SEASONAL
OCCURENCE

Archilochus colubris

Megaceryle alcyon

Colaptes auratus

Yryocopue pileatus

Sphyrapicus varius

Dendrocopos villozusg

Deodrocopos pubescens

Myiarchus erinitus

Sayornis phoebe

Empidonsx flaviventris

Ruby-throated
Hummingbird

Belted Kingfisher

Common Flicker

Pileated Woodpecker
Yellow-~bellied
Sapsucker

Hailry Woodpecker

Downy Woodpecker
Black-backed
3-toed Woodpecker
Eastern Kinghbird
Great

Crested Flycatcher
Eastern Phoebe

Yellow-belliied
Flycatcher

Summer
Resident

Summer
Resldent

Summery
Resident

Permanent
Resident

Summer
Resident

Permanent

.
Resident

Permanent
Resident

Summer
Resident

Summer
Resident

Summer
Resident

Summer
Resident

ABUNDANCE IN THE
SUPERICR NATIONAL FOREST

2

uncommon

uncommon

abundant

rare

commmon

unconmon

uncommon

rare

un

]

OTImOonN

Very rars

rare

uncommon

NUMBER OF OBSERVATIONS
(RELATIVE ABUNDANCE)

1576 1977
7 12
(%) )
4 8
*) (%)
15 51
(*) (%
4 8
*) (%)
24 105

() (.02}
6 9
{#) (")
7 15
(%) (%)

1

(%)

6 21
(%) {(*)
1 27
(%) (%)
i

(*

24 55

(%3 (*)



APPENDIX II. A. Birds observed in the mineral resource zone of the Regional Copper-Nickel Study Area
during the 1976 and 1977 summer field seasonsa.

SCIENTIFIC NAME

COMMON NAME

SEASONAL 1
OCCURENCE

Empidogax alnorum
Empidonax minimus
Contopus virens
Kuttallornie borealis
Iridoprocne bilcolor
Hirundo rustica
Periscreus canzdensis
Cyanocitta cristata
Corvus corax

Corvue brachyrhynches
Parus atricapillus

Parus hudsenicue

Alder Flycatcher
Least Flycatcher

Eastern
Wocd Pewee

Olive-sided
Flycatcher
Tree Swallow
Barn Swallow
Gray Jay
Biue Jay
Common Raven
Common Crow
Black~capped

Chickadee

Boreal Chickadee

Summer
Resident

Sunmer
Resdident -

Summer
Resident

Summer
Resident

Summer
Regident

Summer
Resident

Permanent
Resident

Permanent
Pesgident

Wintet
Yisitant

Summer
Regident

Permansnt
Resident

Permanent
Rezident

ABUNDANCE IN THE

Page 4 of §

NUMBER OF OBSERVATIONS

(RELATIVE ABUNDANCE) -

3

SUPERIOR NATIONAL FOREST

common

COommoTt

QRCOommmnon

UNComnon

COomnon

uncommen

unomman

COTmOon

[aledruntely

COTInoOn

common

- rare

2 1976 1977
17 59
*) *)

100 287
(.03) (.04
i5 44
*) *)

3 20
*) !
27 27
) )
5
o)
10 14
S S
38 140
) (.02)
7 24
) )
2
)
26 27
IS )
5 2
*) )
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APPENDIX IX. A. Birds observed in the mineral resource zone of the Regional Copper-Nickel Study Area
during the 1976 and 1977 summer field seasons.

SCIENTIFIC NAME

Sitta cagolinenais
Sitta canadensis
Certhia familiardis
Troglodytes aedon
Troglodytes troglodytes
Cistothorus platensis
Dumetella carolinenels
Toxostoma rufum
Turdus migratorius
Catharus guttatus
Catharus ustulatus

Catharus fuscescens

COMMON NAME

NUMBER OF OBSERVATIONS

White-breasted
Nuthatch

Red-breasted
Nuthatch

rown Creeper
House Wren
Winter Wren
Short~-billed
Marsh Wren
Gray Catbird
Brown Thrasher
American Robin
Hermit Thrush

Swainson's Thrush

Veery

SEASONAL 1 ABUNDANCE IN THE 2 (RELATIVE ABUNDANCE)
OCCURERCE SUPERIOR NATIONAL FOREST 1976 1977
Permanent . 2
Resident rare (=
Permanent 13 11
Resident common (*) (%)

. 9 15
Migrant” rare (*) (%)
Summer 2
Resident rare ()

Summer ' 10 25
Resident common (*) (=)
Summer 4
Resident rare . ()
Summer 4 14
Resident rare (*) (%)
Summer : 6 26
Resident very rare (*) (*)
Summer 66 144
Resident abundant {.02) (.02)
Summer 24 64
Resident uncommon *) {(*)
Summer 5 i3
Resident common (*) (*)
Summer 71 262
Resident abundant (.02) (.04)
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APPENDIX II. A. Birds observed in the mineral resource zona of the Regional Copper-Nickel Study Area
during the 1976 and 1977 summer fileld seasons.

SCIENTIFIC NAME

Regulus satrapa
‘Raguliug calendula
Bombycilla cedrorum
Vireo solitarius
Vireo olivaceous
Vireo philadelphicus
Mniotilta varia
Vermivora chrysoptera
‘Vermivora peregrina
Vermivora ruficapilla
Perula zmericana

Dendroica petechia

COMMON NAME

NUMBER OF OBSERVATIONS

Golden-~crowned
Kinglet

Ruby-crowned

_Kinglet

Cedar Waxwing
Solitary Vireo

Red-eyed Vireo

Philadelphia
Vireo

Black-and-white
Warbler

Golden-winged
Warbler

Tennessee
Warbler

Naghvilie
Varbler

Northern Parula

Yellow Warbler

SEASONAL 1 ABUNDANCE IN THE 2 (RELATIVE ABUNDANCE)
OCCURENCE SUPERIOR NATIONAL FOREST 1976 1977
Summer 49 ] 14
Resident uncommon (.02) (*)
Summer : ' ) 17 21
Resident uncommon (=) {*)
Summer - . ' 24 146
Resident abundant _ (*) {(.02)
Summer 3 2
Resident common (") )
Summer ' 225 462
Resident ' abundant {.08) (.06)
Summer . _ 8

Resident rare {*)

Summer 52 147
Resident common {(.02) (.02)
Summer no breeding 7 27
Resident records (") (6]
Summerx : 16
Resident commen {*)
Summer 240 436
Reszldent abundant (.08) .07y
Summer A i0
Resident unecommon (%) {3
Summer 3 4

Rezident ’ rare ‘ (=) )



AFPENDIX II. A. Birde observed in the mineral resource zone of the Regionzl Copper-Nickel Study Area
during the 1976 snd 1977 summer field seasons.

SCIENTIFIC NAME

Dendroica magnolia
Deﬁd:oica tigrina
Dendroica coronata
ADendroica virens
Dendroica fusca
Dendrolca pensylvanica
Dendroica castansa
Seiurus aurocapillis
Selurus noveboracensis
Oporornis agilis
Oporornis philadelphia

Geothlypis trichas

1 ABUNDANCE IN TEE 2

SEASONAL
COMMON NAME OCCURENCE
Summer
Magnolia Warbler Resident
Cape Summer
May Warbler Resident
Yellow-rumped Summer
Warbler Resident
Black-throated Summer
Green Warblar Resident
Blackburian Sunmer
Warbler Resident
Chestnut-sided Summer
Warbler Resident
Bay-breagted Summer
Warbler Resgident
Summer
Ovenbird Resident
Northern Summer
Waterthrush Resident
Connecticut Summer
Warbler Resident
Mourning Summer
Warbler Resgident
Common Summer
Yellowthroat Resident

SUPERIOR NATIONAL FOREST
common
uncommen
common
uncommon
common
abundant
uncommon
gbundant
uncomnon
rare

abundant

commoen

Page 7 of @

NUMBER OF OBSERV.TIONS,
{RELATIVE ABUNDANCE) °

1976 1977
22 124
{*) (.02}
27 11
(*) ()
49 161
(.02) (.02)
21 40
*) *)
59 62
(.02) {*)
254 736
(.08) (.11
5
()
520 793
.17 (.11)
4 2
) {*)
23 51
(") *)
169 341
(.06) (.05)
145 277
{.05) (.04)
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APPENDIX IX. A. Birds observed in the mineral resource zone of the Reglonal Copper-Nickel Study Area
during the 1976 and 1977 summer fileld seacons.

SCIENTIFIC NAME

Wilsonia canadensis

Setophaga ruticilla

Azeizaiueg phoeniceus

Icterus galbula

Euphagus cyanocephalus

Quiscalus quizcula

Molothrus ater

Piranga olivacea

Pheuczicus ludovicianus:

Passerina cyanea

Besperiphona vespertina

Carpodacus purpureus

COMMON NAME

NUMBER OF OBSE..VATIONS

Canada Warbler

. Anerican Redstart

Red-winged

Blackbird

Common Grackle
Brown-hesaded
Cowbird

Scarlet Tanager
Rose~breasted
Grosbeak
Indigo Bunting
Evening

Grosbeak

Purple Finch

SEASONAL 1 ABUNDANCE IN TEE 2 {RELATIVE ABUNDANCE) 3
CCCURENCE SUPERIQOR NATIONAL FOREST 1976 1977
Summer 41 . 75
Resident common (*) &)
Summer 3 15
Resident common () (#>
Summer 12 24
Resident common (%) (*)
Summer 2
Resident rare (%3
Summer 43
Resident rare (%)
Summex 1 L
Resident unecmmon {(*) (%)
Summer 15 i23
Resident common (%) (.02}
Summer i 7 30
Resident uncommoxn (%) {#)
Summer 38 153
Resident common {®) (.02)
Sunmer 1

Resident rare (*)

Summer 15 65
Resident : uncommon (*) (*)
Summer 5 18

Resident , .abundant {*) (*)
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APPENDIX II. A. Birds observed in the mineral resource zone of the Regional Copper-Nickel Study Area

during the 1976 and 1977 summer field seasons.

NUMBER OF OBSERVATIONS

SEASONAL

ABUNDANCE IN THE

_(RELATIVE ABUNDANCE)

SCIENTIFIC NAME COMMON NAME OCCURENCE1 SUPERIOR NATIONAL FOREST 1976 1977
Summer 9 17
Spinus tristis American Goldfimch Resident uncowmon {*) (€]
Park-eyed Summer i5 28
Junce hyemalis Junco Resident uncommon %) (%)
Chipping Summer 24 57
Spizella passerina Sparrow Resident abundant {®) {#)
Clay-colored Summer 5
Spizella palliida Sparrow Resident Tary rare (*)
Vhite~throated Summer 119 383

Zonetrichiz albicolllg Sparrow Resident atundant {.04) {.08)
p 18 17
Melospiza lincolnii Linceln's Sparrow Migrant” rere ) ()
Summer 85 46
Melosphiza georgiana Swamp Sparrow Resgident. common (.03 (%>
Summer 76 211

Melospiza melodia Song Sparrow Resident abundant {.03) {.03)

1. Green and Janssen, 1975

2. Green, 1971

3. *represents & relative abundance =X .02
%4, Known to have bred in the state



APPENDIX II B. Birde observed In the mineral resource zone of the RCNSA during the 1977 winter fleld study.

SCIENTIFIC NAME

Bucephala clangula

Aceipiter gentilis
Canachites canadensis
Bonasa umbellus

. Bubo virginianus
lyceza scandiaca
Strix wvaria

Dryocopus pileatus
Dendrocopus villosus
Dendrecopus pubescens
Picoides axticus
Picoides tridactylus
Perisoreus canadensis
Cyanocitta cristata
Corvus ceorvax

Parus atricapilius
Parus hudsonicus
Lanius excubitor
Pinizola enucleator
Junco hyemalis

1. Green and Janssen, 1975

COMMON NAME

SEASONAL OCCURENCE1

NUMBER
OBSERVED

Common Goldeneye

Goshawk

Spruce CGrouse
Ruffed Grouse

Great Horned Owl
Snowy 0wl

Rarred Owl

Pileated Woodpecker
Hairy Woodpecker
Downy Woodpecker
Black-backs
Northern 3~toed Wocdpecker
Gray Jay

Blue Jay

Common Raven

Black-capped Chickadee
Boreal Chickadee

Northern Shrike

Pine Grosgheak

Dark-eyed Junco

2. FKnown to have bred in the State
3. ‘*represents a relative abundance of < .02

2d 3-tced Woodpecker

Surmer Resident

Winter Visitantz
Permanent Fesident
Permanent Resident
Permanent Resident
Vinter Vieitant
Permanenz Resident

Permanent Resident
Permanent Resident
Permanent Resident
Winter Visitant2

Winter Visitant
Permenant Resldent
Permanent Resident
Yinter VisitaneZ
Permanent Resident
Permanent Resident
Winter Visitant
Winter Visltant
Summer Resident

Fresent at

" Birch Lake Dam

et bt
[ I R . A AN W5 ]

47

12
16

123
i14
28

27

RELATIVE
ABUNDANCE

Neo% % % W

*

.04
.04
211
.02
»03
04
.02
.28
.26
.06

.06



APPENDIX ITI C. Birds observed at feeders during the winter of 1977 near Ely, Minnesota.

SCIENTIFIC NAME

COMMON NAME

SEASONAL 1
OCCURRENCE

# DAYS SPECIES WAS RECORDED

3

# OF OBSERVER DAYS

Canachites canadensis
Bonasa umbellus
Columba livia

Bubo virginianus
Aegolius acedius
Dryocopus pileatus
Dendrocopus villosus
Dendrocopus pubescens
Picoides articus
Picoides tridactylus
Perisoreus canadensis
Cyanocitta cristata
Pica plca

Corvus corax

Parus atricapillus
Parus hudsonicus
Sitta carolinensis
Sitza canadensis
Certhia familiaris
Eombycillia garrulus
Lanius excubitor
Passer domesticus

Eespeviphona vespertina

Pinicola enucleator
Acanthis flammez

Spruce Grouse
Ruffed Grouse
Fock Dove

Great Horned Owl
Saw-whet Owl

. Pileated Woodpecker

Hairy Woodpecker
Downy Woodpecker

Black-backed 3-toed Weodpecker
Northern 3-toed Woodpecker

Gray Jay

Blue Jay
Black-billed Magpie
Common Raven

Black-capped Chickadee

Boreal Chickadee

White-breasted Nuthatch

Red-breasted Nuthatch
Brown Creeper
Bohemian Waxwing
Northern Shrike

Housa Sparrow

Evening Grosbzak
Pine Grosbeak

Common Redpoll
Dark—~eyed Junce

Tree Sparrow

1. Green and Janssen, 1975

2. Y¥Vrnown te have bred in State
2

4. Represents vealues < ,0Z

Permanent Resident
Permanent Resident
Permanent Resident
Permanent Resldent
Summer Resident
Permanent Resident
Permanent Resident
Permanent Resident
Wintexr Visitant
Winter Visitant
Permanent Resident
Permanent Resident
Winter Visitant?
Winter Visitant?
Permanent Resildent
Permanent Resident
Permanent Resgident

Eermanegt Regident

Migrant©

Winter Visitant
Winter Visitant
Permaneat Resident
Summer Rezident

Winter Visitant
Winter Visitant
Summer Regldent

BLL -~
Mgrent

Participants in the fzeder study only wecorded the day om which a species
wag observed, not the number of Individuals per species,



