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SUMMARY

A habitat specific bird monitoring program was established on the Chequamegon, Chippewa, and 
Superior National Forests in 1991 and 1992 (Chequamegon National Forest). The program was 
designed to assess annual differences in bird relative abundances and to eventually distinguish 
between larger-scale trends and small-scale shifts in abundance. Data collected from 1991 to 
1995 or 1992 to 1995 have provided information on annual variation and trends over time for 
individual species and community parameters and relative abundance within representative cover 
types on the Forests. A total of 12 species (all Forests total) had significant linear trends during 
the monitoring period. The Great-crested Flycatcher， Blue Jay， Red and White-breasted 
Nuthatches, Veery, Brown Thrasher, Northern Parula, Chestnut-sided Warbler, Yellow-ramped 
Warbler, Canada Warbler, Swamp Sparrow, and Evening Grosbeak increased in abundance over 
all years; while the Hairy Woodpecker, Winter Wren, Red-eyed Vireo, and Indigo Bunting 
decreased in abundance over all years. The Red-eyed Yireo also had a decreasing trend in the 
Ottawa National Forest and decreased consistently in the Apostle Island National Lakeshore. No 
single explanation can be offered for a particular trend in annual variation; however; it is 
important to note that the monitoring activity has reached a state of longevity where trends can be 
detected Trends or lack thereof of 加 nds will useful in resolving potential problems 
National Forest or to support conclusions that a problem does not exist. Results from the 
monitoring can be used to aid forest managers by providing information on bird/habitat 
associations within forest cover types. Based on power analysis, a sufficient sampling regime is in 
place to detect reasonable changes in abundance for many forest birds, including many neotropical 
migrants.
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INTRODUCTION

Forest bird populations are a key biological indicator of the health and stability of forest 
ecosystems (Furness et al. 1993). Advantages of birds as biomonitors include: (1) they are easy 
to identify, (2) their classification and systematics are well established, (3) birds are particularly 
well known organisms, with much research carried out into their ecology and behavior, (4) they 
tend to be high on the food chain, (5) the mobility of birds can allow monitoring over a broad 
spatial scale, and (6) large amounts of data have already been gathered for bird populations 
(Furness et al. 1993). Recent evidence suggests that some North American species are declining 
in abundance (Robbins et al. 1989), in particular, neotropical migrants or species that breed in 
North America but winter in Central or South America (Terbough 1989). Hypotheses about the 
causes of these declines are varied, ranging from the recent acceleration rate of tropical 
deforestation to forest fragmentation in North America. Difficulties in identifying factors 
contributing to changes in forest bird populations result from problems in monitoring these small 
birds. Breeding Bird Survey roadside counts ccx>rdinated by the U. S. Fish and Wildlife Service 
provide excellent baseline data, however, the counts are limited to areas with major roads, are not 
habitat specific， and thus are not sufficient to address specific land management issues at a smaller 
scale. For example, six routes are present in the Chequamegon, five in the Chippewa, and six in 
the Superior National Forest. Results from trend analysis using less than 14 routes may not be 
reliable (Sauer andDroege 1990).

The Great Lake forests are part of a northern boreal _ temperate deciduous forest transition zone 
that supports the highest diversity of songbirds in North America (Robbins et al. 1986). 
Maintaining the rich diversity of forest birds that occurs in these forests requires focused 
initiatives. Due to the fnyriad of species and their specific habitat requirements， forest managers 
require new tools to integrate the diverse habitat needs of forest birds with traditional timber 
management practices. An extensive, long-term monitoring program is an important first step to 
relate forest vegetation and landscape patterns to regional bird diversity. Habitat-specific 
monitoring gives you information on avian/habitat relationships and habitat specific population 
trends.

A habitat specific bird monitoring program was established on the Chippewa and Superior 
National Forests in 1991 (see Hanowski and Niemi 1991a, 1991b) and the Chequamegon 
National Forest in 1992 (see Hanowski and Niemi 1992). The objectives of the program are to: 
(1) detect population trends of common bird species in the Forest, (2) refine avian/habitat 
relationships used to relate forest management activities on breeding bird abundance and 
distribution, and (3) to interpret habitat specific significant population trends. This monitoring 
program is a primaiy component of the Forest Bird Diversity Initiative, launched in 1992 by the 
Minnesota Department of Natural Resources and the Natural Resources Research Institute.
Other components of the Initiative include: (1) research studies designed to further describe bird- 
habitat relationships; (2) modeling using Geographic Information System (GIS) techniques to 
spatially and temporally relate distribution and abundance of forest birds to forest landscape 
patterns; (3)⑽ d education and management. Additional information gathered through the 
Initiative will be helpful in interpreting results from, the monitoring program. For example, two 
studies funded by the Initiative on predation of artificial ground nests and natural nest productivity



will provide information on nest predation rates and the identity of predators in a forested 
landscape. Monitoring birds on National Forest Service (NFS) lands contributes a significant 
amount of information for evaluating local and regional population trends of species, in addition 
to fulfilling the mandate that populations and habitats of vertebrate species are monitored on NFS 
lands (Manley et al. 1993).

STUDY AREAS

General locations of sample areas used in the monitoring program are shown in Figures 1，2, and 
3. Experimental design and point count sampling used in our program follow national standards. 
We designed our monitoring program so that it would integrate with each National Forest5s 
method of describing vegetation cover types (Hanowski and Niemi 1995). Our sampling unit in 
the design was a forest stand that w a s j 40 acres， the minimum size needed for three subsamples. 
The number of samples within each Forest was determined a priori by calculating the number 
required to detect about a 20 percent annual change in a common bird species abundance. We 
summed the number of acres and number of stands > 40 acres and calculated the proportion of the 
total within each habitat t^ e .  The number of stands in the Forest > 4〇 acres was used to 
calculate the proportions of samples allocated within each type (Table 1). At least five samples 
were placed within each habitat type.

For this monitoring program， a compartment is defined as a group of four Forest Service stands ( 
> 40 acres each). Three point counts are located in each stand for a total of 12 point counts per 
compartment. This is not to be confused with the U.S. Forest Service's definition of a 
compartment. Points within each stand were reflagged and repainted during the census day or the 
day before the compartment was censused. This is necessary to do each year because the 
condition of flagging or paint deteriorates in open areas where there is more exposure to the 
elements.

Table 1. Number of stands allocated within each habitat type in the three National Forests.

Habitat Chequamegon Chippewa Superior

Lowland Open 5 — —

Upland Open 8 — —

Regenerating with Residuals 3 17 37
Lowland Conifer 15 33 16
Lowland Deciduous 7 10 —

Mature Hemlock 7 — —
Young Pines 12 9 7
Mature Pines 12 27 15
Young Deciduous 38 19 32
Mature Deciduous 15 18 22
Young Mixed 一 — 17
Mature Mixed —— —— 8
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Figure 1. Locations of bird monitoring study sites.
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Figure 3. Locations of bird monitoring study sites.
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METHODS

B ird census. Three 10-minute counts were completed within each stand during June through 
early July using the point-count method (Reynolds et al. 1989). This methcxi is excellent for 
determining relative abundance of singing passerine species, but is inadequate for waterfowl and 
most raptors since most species recorded during our point counts are heard not observed. The 
chance of observing raptors and other wide-ranging species during a 10-minute point count is less 
compared to species such as singing passerines that are common and conspicuous. Waterfowl are 
not adequately sampled in our monitoring program because the majority of our point counts are 
placed in forested areas. Most raptors and waterfowl that are recorded during a census are 
flyovers. In addition, because only one census is conducted in June or early July, this methcxi 
probably underestimates relative densities of early nesting species (e.g., many permanent residents 
including woodpeckers and chickadees that begin breeding in April).

Censuses were conducted by five trained (see observer training section below) observers from 
approximately 0.5 hour before to 4 hours after sunrise on days with little wind (< 15 km/hr) and 
little or no precipitation. All birds heard or seen within 100 m from the center point were 
recorded with estimates of their distance from that point. In 1994 and 1995, birds heard or seen 
outside the 100-m radius were recorded and included in the analyses to eliminate observer 
differences in estimating a bird’s location as in or outside the 100 m radius. Number of 
individuals observed for each species were summed for three, five, and 10 minute periods so that 
regional comparisons could be made with data gathered using three or 5-minute point count.

Although the majority of all stands are sampled in each year, a few stands are not included in the 
analyses. Criteria for excluding stands from the analyses include: (1) a census was conducted 
during inclement weather (rain throughout entire census or strong winds), (2) one of the three 
points in the stand was classified as a different forest type, or (3) the stand or a portion of the 
stand had been logged. These stands are dropped in order to minimize the variation in our data 
that can be accounted for by factors that we can control. For example, a stand logged in 1993 
would need to be dropped in the proceeding years since number and types of species would be 
affected by logging. If a census was conducted when there was a strong wind, this stand would 
be excluded because fewer birds may be heard at that point. By dropping stands like these from 
the analyses, we are controlling for factors that may affect our interpretation of annual trends.

Types of stands censused (forest cover type) were stratified by time of morning to minimize time- 
of-day effect. For example, we avoided sampling all upland pine stands early or late in the 
morning. Number of species detected may change as a function of time of morning when the 
censuses was conducted (Lynch 1995). An attempt was made to stratify forest cover types 
censused by observer. This is to minimize variation caused by observer differences in censusing 
different forest cover types. We attempted to have each observer sample essentially the same 
number of stands in each forest cover type.

Weather (cloud cover, temperature, and wind speed) and time of day the census was conducted
were recorded. Point counts which had rain throughout the entire census (ccxie 9, see Appendix
1) were compared with bird data from points from the same stand or compartment. If it appeared
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that weather affected the survey, these points were dropped from the analyses. Usually the 
observer noted on the data sheet whether or not the weather appeared to have an influence on 
number of birds recorded. The number dropped from the analyses represents a small proportion 
of the total number of stands sampled (5 - 17%).

Observer training. Four of the five observers who censused birds in the Forests during the 1995 
field season had conducted bird censuses before and two had conducted censuses in the National 
Forests. Prior to the field season, tapes of bird songs were provided as a learning tool for all 
observers, and all were required to pass an identification test of 75 bird songs made by Cornell 
University's Laboratory of Ornithology. A standard for number of correct responses was 
established by giving the test to observers who were trained in identifying birds by sound, and 
who had four to five years of field experience. This was done to identify songs on the tape that 
were not good representations of songs heard in northern Minnesota and Wisconsin. Based on 
results of trained observers, the standard for passing was set at 85% correct responses. Songs on 
the tape were grouped by habitat (e.g., upland deciduous, lowland coniferous) to simulate field 
cues that would aid in song identification.

Observer field training was conducted during the last week of May in the Superior National 
Forest. Observers conducted simultaneous practice counts (5 mornings; 40 points) at several 
compartments used in the monitoring program. Data were compiled for each observer and 
species lists and numbers of individuals recorded on the count by each observer were compared to 
that of experienced observers. Deviations from the average or species missed were noted on the 
field sheets and returned. In addition to field training and testing, all observers were required to 
have a hearing test to ensure that their hearing was within normal ranges for all frequencies (125 
to 8000 hertz). Normal ranges were standards established by audiologists.

H abitat data. Information on habitat structure and plant species composition were collected at 
the point count station in 1991 through 1994. Canopy height (m) was estimated and tree and 
shrab species (up to five each) recorded. Tree and shrub densities were estimated and coded by 
abundance (see Appendix 2). Percent coverage of vegetation layers at the high canopy, 
subcanopy, understory and ground levels were also estimated. Codes were also recorded for 
special features (e.g., snags, residual trees) (Appendix 2). These data will ultimately be used to 
identify habitat features that may be important to bird species within individual forest cover types 
and ages. Data on foliage height diversity within each stand was collected in 1995. Using the 
point count station as the center of the plot, percent cover in each of eight height classes (see 
data form, Appendix 1) was estimated in each of the four cardinal directions. Percent cover was 
estimated in increments of 10. This data will be used to look at between stand and within stand 
variation in habitat structure.

During the 1995 field season, forest classifications continued to be updated. The Forest Service 
classification of stand size density for three classes is used: regenerating, pole size, and saw size. 
This information was originally obtained from the VMIS database or the compartment maps, 
however, each year, stand size density classification is changed if after field verification, the stand 
had changed since the database or compartment map had been updated (e.g., especially 
regenerating stands). A number of changes in forest types reflect changes in stocking density or
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tree size (e.g., from sapling to pole-size). Also, points or stands that had been harvested between 
field seasons were reclassified as logged. This step is extremely important and necessary for 
analysis of habitat associations of birds on the Forests to be accurate.

D ata m anagem ent All data were entered into a Paradox file directly from the field data sheet. 
Several checks were made of the data file by someone other than the person who entered the data. 
After the data files were checked, information on birds within a stand were grouped (i.e., three 
points). Stands where we were not able to place three points were not included in this summary 
file. For example, due to the small size of upland openings, we were only able to place one point 
in those stands in the Chequamegon National Forest.

Statistical methods. Statistical analyses were not completed combining all three Forests, 
however, we do make regional comparisons among the three Forests when we are discussing 
significant trends of specific species. Each Forest is located in a different landscape therefore 
different proportions of cover types were sampled in each Forest (Table 1). This difference in the 
number of stands sampled within each forest cover type (and age) would affect relative bird 
abundance values, especially total number of species. Since the number of species and individuals 
observed within a particular cover type is positively correlated with the area of that cover type 
(number of stands) that was censused, more species would be expected to be recorded in cover 
types that had more samples (Maguiran 1988).

A repeated measures analysis of variance (ANOVA) was used to test for differences in bird 
abundance for each National Forest over the years of the monitoring program. A repeated 
measures test is relevant when yearly measurements are taken on each stand and the 
measurements are correlated. The test accounts for correlations among the yearly bird counts 
while testing for the main effects. A model was selected (PROC MIXED) that can accommodate 
missing values in the data set and allows a stand to change habitat over time. Observer variability 
and habitat were included in the model due to the large number of observers (17) that have 
participated in the censusing over the past five years and the variation in data recorded between 
observers. We examined the data for trends over time by adding polynomial contrasts to the 
model to determine if the trend was linear or nonlinear.

All variables were examined for normality prior to statistical analyses and were transformed using 
a natural logarithmic transformation (plus 0.5 to accommodate 0 counts). Bird data collected in 
1994 and 1995 using an unlimited radius were included in analyses. Data were examined 
separately for each species (all stands), providing that the species was observed on a minimum 
number of stands (10% of stands sampled in each of the Forests) over the course of the 
monitoring program. Fifty-seven species in the Chequamegon, 53 species in the Chippewa, and 
51 species in the Superior met this criterion (Table 2). Uncommon species observed were not 
tested (Table 3). Relative abundance for each species was estimated using least-square estimates 
of means obtained from the maximum count observed of the three points in each stand. Least- 
square estimates of means account for missing values and observer differences. However, least 
square estimates of means also report means as if each habitat were sampled in equal proportion， 
therefore, the means were recalculated using weights in proportion to the number of stands 
sampled in each habitat in each year and forest.
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The tested hypothesis for annual variation for each bird species and community parameter was 
that "no change is observed over time". Therefore, P-values < 0.05 indicate a significant change 
in abundance over the years (year P-value, Table 2). This means that relative abundance 
fluctuated significantly between years for that species. This significant “year effect” is not the 
same as a significant "linear trend" which means that over time, a species is exhibiting an 
increasing or decreasing trend (linear P-value, Table 2). We assessed the adequacy of our 
sampling design by calculating the minimum percent annual difference we could detect with a 
power > 0.80 (Table 2). We have an 80 % chance of detecting the minimum difference in 
relative abundance for a species if it exists.

Species/habitat analysis. Habitat associations for common species were described as either 
strong, weak, or medium based on relative abundance values calculated using all years of data of 
birds in each habitat type. Habitat associations for rare species were not calculated but their 
presence in a habitat was indicated. A species was described as having a strong association with 
the habitat/habitats where it was most abundant or where the species' relative abundance value 
was within 10 % of its highest value. A species was described as having a weak association with 
the habitat/habitats where it was least abundant or its relative abundance value for that habitat was 
within 20 % of its lowest value. Habitats where relative abundance values for a species were in 
between the two associations described above were considered medium associations. For 
example， the Pileated Woodpecker’s maximum relative abundance was 0.059 in lowland 
deciduous habitat. Ten percent of 0.059 is 0.053, however, the next highest value for this species 
is 0.026 in young deciduous habitat Therefore, the species is described as having a strong 
association with lowland deciduous and a moderate association with young deciduous. After 
placing relative abundance values into these groups, we looked at the associations for each 
species and decided whether or not a value for a medium association should be placed in either 
the strong or weak association group. Changes were made to 69 % of the associations.

The habitat associations of birds in the three Forests are displayed in Appendix 3. Most 
regenerating stands have residual trees remaining within the stand, therefore, this year we 
renamed regenerating stands as regenerating with residuals (regen resid). Habitat types 
categorized as young are pole-size stands. Forest types grouped under lowland conifer habitat 
include black spruce, white cedar, and mixed swamp conifer. Forest types grouped under mixed 
forest include fir-aspen-paper birch group and aspen-white spruce group. Whether habitat was a 
significant effect for that species is also given (Appendix 3). A significant P-value for habitat 
would indicate that bird abundance is different between habitat types where the species occurs. 
This is due to the habitat itself (e.g., maple stand versus spruce bog).

For species with significant decreasing linear trends, the coefficient of variation (CV) was 
calculated for habitats where the species are observed. Standard deviation alone does not 
measure relative variation. Coefficient of variation is a quantity designed to give a measure of 
variability relative to the mean. The CV expresses the standard deviation as a percent of the 
mean. Habitats with a low CV are those habitats where relative variability is low and species 
abundance is not fluctuating greatly over time.
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G uild analysis. Each bird species was assigned into guilds or groups based on migration 
strategy, feeding method and substrate, and nest location (see Hanowski and Niemi 1991a). 
Within each guild, each bird species was categorized as having either a nonsignificant linear trend, 
a significant increasing linear trend, or a significant decreasing linear trend based on the results 
from the repeated measure ANOVA. This method of categorization is used because in the past 
we found that the results of the guild analysis using ANOVA were largely determined by the 
species that were most abundant within the Forests. For example, number of birds observed 
within deciduous forest habitat would be high because the Red-eyed Vireo and Ovenbird are both 
common in deciduous forests and abundant on the Forests.

RESULTS

B ird  communities. Total number of individuals observed per stand varied significantly 
(P < 0.001) between 1991 and 1995 in all three Forests (Table 2). In the Chequamegon National 
Forest, total number of individuals observed also had a significant increasing linear trend, while in 
the Chippewa National Forest, total number of individuals observed showed a significant 
decreasing linear trend (Table 2). The Superior National Forest did not have a significant linear 
trend for total number of individuals observed.

Total number of species observed per stand varied significantly (P < 0.05) between 1991 and 
1995 in the Chequamegon and the Superior National Forests, but not the Chippewa National 
Forest (Table 2). The Chequamegon and the Superior National Forests also had significant 
increasing linear trends for total number of species observed (Table 2). There was not a 
significant linear trend for total number of species observed in the Chippewa National Forest.

Individual species. Eighteen of 59 species tested (31%) differed significantly in relative 
abundance between 1992 and 1995 in the Chequamegon National Forest (Table 2). Thirteen of 
59 species tested (22%) in the Chequamegon National forest had a significant linear trend (Table 
2). Of these 13 species, 11 had an increasing trend (85%) (Table 4) and two had a decreasing 
trend (15%) (Table 5). Thirteen of 55 species tested (24%) in the Chippewa National Forest 
differed significantly in relative abundance between 1991 and 1995 (Table 2). Nine of 55 species 
tested (16%) had a significant linear trend (Table 2). Of these nine, five had an increasing trend 
(56%) (Table 4) and four species had a decreasing trend (44%) (Table 5). In the Superior 
National Forest, 21 of 53 species tested (40%) varied significantly in relative abundance between 
1991 and 1995 and 14 of 53 species tested (26%) had a significant linear trend (Table 2). Eleven 
of the 14 species (79%) had an increasing trend (Table 4) and three of the 14 species (64%) had a 
decreasing trend (Table 5).

Four species had the same significant linear trends in two out of three of the Forests. The White- 
breasted Nuthatch and the Rose-breasted Grosbeak had increasing trends in the Chequamegon 
and the Chippewa National forests; the Yellow-rumped Warbler had an increasing trend in the 
Chequamegon and the Superior National Forests (Table 4); and the Red-eyed Vireo had a 
decreasing trend in the Chippewa and the Superior National Forests (Table 5). The Ruffed 
Grouse had a significant linear trend in the Chequamegon and the Superior, however the trend 
was increasing in the Chequamegon, and decreasing in the Superior National Forest.



Table 2. Adjusted means and 95% confidence interval (CI) for bird parameters in the Chequamegon, Chippewa, and Superior National Forests 
from 1991 to 1995. Significant year effect indicates a significant change in abundance between any two years and significant linear effect 
indicates a significant linear trend over time: P < 0.05; **, P <0.01; ***, P <0.001. % det = minimum percent annual difference between 
means we could detect with a power > 0.80. See page x for explanation of power.

Chequamegon  Chippewa Superior

Species Year Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

Total individuals 1991 20.27 (17.99-22.84) *** * 2〇 19.42 (16.93-22.27) * 氺氺 20

1992 19.40 (16.73-22.47) 氺氺丰 氺氺氺 20 .23.55 (20.62-26.89) 20.97 (18.20-24.15)

1993 19.09 (16.07-22.67) 23.59 (20.81-26.74) 23.31 (20.71-26.24)

1994 19.99 (17.35-23.02) 16.92 (14.96-19.13) 19.55 (17.17-22.23)

1995 24.94 (22.13-28.10) 20.65 (18.44-23.12) 20.37 (18.12-22.88)

Total no. species 1991. 12.07 (10.44-13.94) * 30 12.17 (10.51-14.07) 氺氺氺 ** 20

1992 11.94 (10.09-14.10) 氺氺氺 * 氺氺 20 13.64 (11.72-15.86) 12.83 (11.07-14.86)

1993 12.12 (10.13-14.49) 13.67 (11.78-15.84) 14.68 (13.01-16.55)

1994 12.93 (11.05-15.12) 11.94 (10.42-13.68) 14.50 (12.61-16.67)

1995 15.81 (13.80-18.10) 13.70 (11.98-15.65) 13.99 (12.34-15.86)

Ruffed Grouse 1991 0.08 (0.00-0.19) * * >100

1992 0.00 (0.00-0.03) * * >100 0.13 (0.02-0.25)

1993 0.00 (0.00-0.07) 0.09 (0.00-0.20)

1994 0.12 (0.01-0.26) 0.02 (0.00-0.12)

1995 0.05 (0.00-0.21) 0.01 (0.00-0.07)



Table 2. continued.

Chequamegon Chippewa Superior

Species Year Mean 95% CI Yr Lin % det Mean 95% CI Yr Lin % det Mean 95% Ci Yr Lin % det

Yellow-bellied 1991 0.24 (0.09-0.44) >100 0.19 (0.06-0.34) * >100
Sapsucker

1992 0.20 (0.04-0.41) 90 0.36 (0.16-0.61) 0.23 (0.07-0.44)

1993 0.18 (0.02-0.40) 0.30 (0.10-0.57) 0.27 (0.10-0.50)

1994 0.15 (0.00-0.38) 0.13 (0.00-0.34) 0.22 (0.05-0.44)

1995 0.31 (0.10-0.58) 0.16 (0.00-0.39) 0.08 (0.00-0.24)

Downy 1991 0.09 (0.00-0.21) * >100 0.02 (0.00-0.07) >100
Woodpecker

1992 0.02 (0.00-0.13) >100 0.12 (0.01-0.25) 0.03 (0.00-0.10)

1993 0.00 (0.00-0.08) 0.15 (0.02-0.32) 0.04 (0.00-0.11)

1994 0.05 (0.00-0.13) 0.00 (0.00-0.06) 0.06 (0.00-0.13)

1995 0.00 (0.00-0.08) 0.01 (0.00-0.10) 0.03 (0.00-0.11)

Hairy 1991 0.08 (0.00-0.18) * * >100 0.05 (0.00-0.15) >100
Woodpecker

1992 0.01 (0.00-0.11) >100 0.10 (0.00-0.23) 0.08 (0.00-0.17)

1993 0.02 (0.00-0.13) 0.05 (0.00-0.13) 0.05 (0.00-0.12)

1994 0.07 (0.00-0.21) 0.00 (0.00-0.08) 0.01 (0.00-0.08)

1995 0.01 (0.00-0.10) 0.00 (0.00-0.04) 0.00 (0.00-0.04)

Northern Flicker 1991 0.00 (0.00-0.05) ** >100 0.04 (0.00-0.12) >100

1992 0.03 (0.00-0.12) >100 0.07 (0.00-0.18) 0.05 (0.00-0.16)

1993 0.02 (0.00-0.10) 0.00 (0.00-0.08) 0.09 (0.00-0.22)

1994 0.03 (0.00-0.15) 0.06 (0.00-0.15) 0:08 (0.00-0.21)

1995 0.05 (0.00-0.16) 0.04 (0.00-0.15) 0.04 (0.00-0.12)



Table 2. continued.

Chequamegon Chippewa Superior

Species Year Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

Pileated 1991 0.06 (0.00-0.14) ** >100 0.05 (0.00-0.12) >100
Woodpecker

1992 0.00 (0.00-0.06) 0.05 (0.00-0.12)

1993 0.01 (0.00-0.07) 0.05 (0.00-0.13)

1994 0.02 (0.00-0.09) 0.09 (0.00-0.19)

1995 0.02 (0.00-0.08) 0.00 (0.00-0.09)

Olive-sided 1991 0.03 (0.00-0.10) >100
Flycatcher

1992 0.01 (0.00-0.08)

1993 0.01 (0.00-0.09)

1994 0.04 (0.00-0.10)

1995 0.05 (0.00-0.14)

Eastern Wood- 1991 0.35 (0.17-0.58) >100 0.09 (0.00-0.20) >100
Pewee

1992 0.31 (0.10-0.59) 70 0.26 (0.09-0.47) 0.07 (0.00-0.18)

1993 0.34 (0.12-0.64) 0.25 (0.07-0.49) 0.05 (0.00-0.13)

1994 0.24 (0.03-0.53) 0.20' (0.05-0.38) * 0.14 (0.03-0.28)

1995 0.46 (0.19-0.84) 0.35 (0.14-0.62) 0.05 (0.00-0.16)

Yellow-bellied 1991 0.05 (0.00-0.15) >100 0.04 (0.00-0.14) *** ** >100
r lycatcher

1992 0.04 (0.00-0.16) >100 0.09 (0.00-0.22) 0.13 (0.00-0.30)

1993 0.06 (0.00-0.18) 0.08 (0.00-0.21) 0.21 (0.05-0.41)

1994 0.10 (0.00-0.24) 0.07 (0.00-0.17) 0.12 (0.00-0.27)

1995 0.13 (0.00-0.30) 0.12 (0.01-0.26) 0.28 (0.10-0.51)



Table 2. continued.

Species Year

Chequamegon Chippewa Superior

Mean 95% CI Yr Lin % det Mean 95% CI Yr Lin % det Mean 95% Ci Yr Lin % det

Alder Flycatcher 1991 0.07 (0.00-0.18) >100 0.05 (0.00-0.15) >100

1992 0.03 (0.00-0.13) 90. 0.04 (0.00-0.14) 0.06 (0.00-0.18)

1993 0.05 (0.00-0.17) 0.08 (0.00-0.22) 0.06 (0.00-0.17)

1994 0.14 (0.02-0.29) 0.05 (0.00-0.15) 0.07 (0.00-0.19)

1995 0.06 (0.00-0.23) 0.09 (0.00-0.24) 0.11 (0.00-0.25)

Least Flycatcher 1991 0.51 (0.25-0.88) 80 0.27 (0.08-0.52) >100

1992 0.42 (0.11-0.88) 70 0.57 (0.24-1.05) 0.21 (0.01-0.47)

1993 0.43 (0.12-0.89) 0.62 (0.26-1.14) 0.32 (0.11-0.61)

1994 0.54 (0.17-1.10) 0.49 (0.17-0.95) 0.43 (0.15-0.81)

1995 0.41 (0.09-0.90) 0.55 (0.23-1.00) 0.24 (0.03-0.53)

Great Crested 1991 0.14 (0.00-0.32) >100
Flycatcher

1992 0.03 (0.00-0.16) * >100 0.18 (0.02-0.38)

1993 0.03 (0.00-0.18) 0.18 (0.01-0.42)

1994 0.10 (0.00-0.28) 0.01 (0.00-0.15)

1995 0.22 (0.03-0.47) 0.18 (0.02-0.39)

Gray Jay 1991 0.02 (0.00-0.09) >100 0.01 (0.00-0.09) * ** >100

1992 0.05 (0.00-0.18) 0.00 (0.00-0.07)

1993 0.06 (0.00-0.20) 0.05 (0.00-0.18)

1994 0.12 (0.03-0.21) 0.01 (0.00-0.11)

1995 0.02 (0.00-0.11) 0.12 (0.02-0.25)



Table 2. continued.

Chequamegon Chippewa Superior

Species Year Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

Blue Jay 1991 0.20 (0.04-0.40) >100 0.21 (0.06-0.40) >100

1992 0.07 (0.00-0.29) *** *** 80 0.19 (0.02-0.43) 0.21 (0.04-0.43)

1993 0.12 (0.00-0.35) 0.28 (0.05-0.61) 0.23 (0.06-0.46)

1994 0.43 (0.13-0.87) 0.32 (0.10-0.63) 0.32 (0.09-0.63)

1995 0.55 (0.20-1.08) 0.42 (0.15-0.79) 0.32 (0.09-0.65)

American Crow 1991 0.03 (0.00-0.09) >100

1992 0.04 (0.00-0.11)

1993 0.05 (0.00-0.13)

1994 0.10 (0.00-0.28)

1995 0.11 (0.00-0.28)

Black-capped 1991 0.21 (0.05-0.42) >100 0.06 (0.00-0.16) 氺氺 >100
Chickadee

1992 0.33 (0.07-0.70) 70 0.31 (0.10-0.57) 0.09 (0.00-0.23)

1993 0.29 (0.05-0.64) 0.34 (0.09-0.70) 0.20 (0.04-0.42)

1994 0.23 (0.03-0.50) 0.09 (0.00-0.28) 0.22 (0.06-0.44)

1995 0.43 (0.14-0.84) 0.18 (0.00-0.43) 0.04 (0.00-0.18)

Red-breasted 1991 0.11 (0.00-0.24) >100 0.06 (0.00-0.18) 氺氺氺 ** >100
Nuthatch

1992 0.17 (0.02-0.36) 80 0.19 (0.05-0.36) 0.08 (0.00-0.20)

1993 0.13 (0.00-0.29) 0.22 (0.05-0.46) 0.18 (0.03-0.36)

1994 0.22 (0.04-0.46) 0.06 (0.00-0.19) 0.18 (0.05-0.34)

1995 0.07 (0.00-0.27) 0.10 (0.00-0.29) 0.17 (0.02-0.38)



Table 2. continued.

Species Year

Chequamegon Chippewa Superior

Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

White-breasted 1991 0.00 (0.00-0.06) ** * >100
Nuthatch

1992 0.02 (0.00-0.12) ** ** >100 0.01 (0.00-0.10)

1993 0.08 (0.00-0.24) 0.05 (0.00-0.22)

1994 0.00 (0.00-0.07) 0.16 (0.03-0.33)

1995 0.23 (0.08-0.42) 0.07 (0.00-0.18)

Brown Creeper 1991 0.18 (0.04-0.36) >100 0.05 (0.00-0.15) >100

1992 0.19 (0.01-0.44) >100 0.18 (0.04-0.36) 0.06 (0.00-0.18)

1993 0.18 (0.00-0.42) 0.12 (0.00-0.30) 0.06 (0.00-0.20)

1994 0.07 (0.00-0.24) 0.06 (0.00-0.20) 0.14 (0.01-0.30)

1995 0.13 (0.00-0.33) 0.08 (0.00-0.23) 0.12 (0.00-0.28)

Winter Wren 1991 0.20 (0.08-0.34) >100 0.22 (0.07-0.43) 90

1992 0.25 (0.06-0.49) * 80 0.17 (0.04-0.33) 0.30 (0.09-0.57)

1993 0.25 (0.06-0.50) 0.24 (0.07-0.46) 0.34 (0.14-0.61)

1994 0.21 (0.02-0.47) 0.16 (0.01-0.34) 0.40 (0.17-0.70)

1995 0.15 (0.00-0.39) 0.24 (0.07-0.47) 0.34 (0.13-0.64)

Golden-crowned 1991 0.08 (0.00-0.21) >100 0.07 (0.00-0.19) * >100
Kinglet

1992 0.02 (0.00-0.09) >100 0.01 (0.00-0.12) 0.11 (0.00-0.25)

1993 0.04 (0.00-0.14) 0.00 (0.00-0.13) 0.08 (0.00-0.22)

1994 0.00 (0.00-0.07) 0.10 (0.00-0.23) 0.03 (0.00-0.15)

1995 0.06 (0.00-0.15) 0.11 (0.00-0.24) 0.20 (0.06-0.36)



Table 2. continued.

Species Year

Chequamegon Chippewa Superior

Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

Veery 1991 0.54 (0.25-0.93) 80 0.73 (0.41-1.17) ** 80

1992 0.23 (0.02-0.51) * 70 0.70 (0.36-1.18) 0.54 (0.25-0.93)

1993 0.27 (0.04-0.59) 0.65 (0.31-1.14) 0.74 (0.40-1.20)

1994 0.30 (0.03-0.70) 0.46 (0.18-0.87) 0.87 (0.48-1.41)

1995 0.53 (0.21-0.98) 0.52 (0.20-1.00) 0.30 (0.08-0.61)

Swainson's 1991 0.07 (0.00-0.18) *** *** >100
Thrush

1992 0.05 (0.00-0.17)

1993 0.01 (0.00-0.12)

1994 0.15 (0.01-0.32)

1995 0.25 (0.08-0.46)

Hermit Thrush 1991 0.42 (0.19-0.74) >100 0.18 (0.04-0.36) >100

1992 0.55 (0.24-0.99) ** * 60 0.40 (0.17-0.72) 0.16 (0.00-0.37)

1993 0.58 (0.26-1.01) 0.45 (0.18-0.81) 0.23 (0.06-0.45)

1994 0.34 (0.09-0.70) 0.43 (0.17-0.79) 0.36 (0.13-0.67)

1995 0.89 (0.47-1.50) 0.26 (0.05-0.56) 0.26 (0.06-0.54)

American Robin 1991 0.29 (0.11-0.53) >100 0.34 (0.14-0.60) >100

1992 0.37 (0.12-0.70) 70 0.22 (0.05-0.43) 0.21 (0.04-0.43)

1993 0.35 (0.11-0.70) 0.21 (0.02-0.46) 0.29 (0.09-0.57)

1994 0.36 (0.07-0.79) 0.21 (0.03-0.44) 0.33 (0.10-0.65)

1995 0.37 (0.09-0.80) 0.14 (0.00-0.36) 0.33 (0.11-0.63)



Table 2. continued.

Chequamegon Chippewa Superior

Species Year Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

Brown Thrasher 1992 0.05 (0.00-0.11) ** *** 50

1993 0.04 (0.00-0.12)

1994 0.07 (0.01-0.14)

1995 0.06 (0.00-0.13)

Cedar Waxwing 1991 0.09 (0.00-0.22) >100 0.07 (0.01-0.14) ** ** >100

1992 0.12 (0.01-0.26) 0.23 (0.08-0.42)

1993 0.13 (0.00-0.29) 0.10 (0.01-0.20)

1994 0.09 (0.00-0.26) 0.02 (0.00-0.14)

1995 0.03 (0.00-0.16) 0.01 (0.00-0.13)

Solitary Vireo 1991 0.05 (0.00-0.13) >100 0.03 (0.00-0.09) * >100

1992 0.04 (0.00-0.17) >100 0.10 (0.01-0.20) 0.06 (0.00-0.13)

1993 0.06 (0.00-0.21) 0.11 (0.01-0.25) 0.09 (0.00-0.20)

1994 0.02 (0.00-0.13) 0.01 (0.00-0.09) 0.04 (0.00-0.10)

1995 0.12 (0.00-0.28) 0.08 (0.00-0.20) 0.03 (0.00-0.12)

Yellow-throated 1991 0.05 (0.00-0.15) >100
Vireo

1992 0.06 (0.00-0.15) >100 0.04 (0.00-0.16)

1993 0.06 (0.00-0.16) 0.05 (0.00-0.19)

1994 0.01 (0.00-0.07) 0.08 (0.00-0.22)

1995 0.05 (0.00-0.17) 0.13 (0.00-0.28)



Table 2. continued.

Chequamegon Chippewa Superior

Species Year Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

Red-eyed Vireo 1991 1.67 (1.23-2.23) * ** 50 1.61 (1.23-2.08) *** 氺+ +

1992 1.53 (1.07-2.11) 40 1.90 (1.36-2.58) 1.42 (0.93-2.07)

1993 1.41 (0.96-2.00) 1.68 (1.15-2.37) 1.10 (0.72-1.59)

1994 1.34 (0.89-1.93) 1.08 (0.74-1.52) 1.12 (0.71-1.67)

1995 1.36 (0.94-1.90) 1.32 (0.89-1.88) 0.92 (0.62-1.31)

Golden-winged 1991 0.00 (0.00-0.10) * * >100 0.03 (0.00-0.10) >100
Warbler

1992 0.01 (0.00-0.07) >100 0.00 (0.00-0.09) 0.00 (0.00-0.07)

1993 0.02 (0.00-0.09) 0.01 (0.00-0.14) 0.00 (0.00-0.07)

1994 0.03 (0.00-0.11) 0.04 (0.00-0.12) 0.06 (0.00-0.14)

1995 0.05 (0.00-0.15) 0.17 (0.05-0.30) 0.03 (0.00-0.09)

Nashville 1991 0.51 (0.27-0.82) *** 80 1.13 (0.72-1.68) 60
Warbler

1992 0.50 (0.19-0.95) 50 0.97 (0.57-1.51) 1.27 (0.76-1.98)

1993 0.50 (0.19-0.95) 1.03 (0.58-1.67) 1.45 (0.98-2.08)

1994 0.63 (0.27-1.17) 0.65 (0.33-1.08) 1.07 (0.65-1.64)

1995 0.60 (0.27-1.08) 0.51 (0.23-0.89) 1.12 (0.70-1.68)

Northern Parula 1991 0.09 (0.00-0.23) >100 0.11 (0.00-0.25) * * >100

1992 0.12 (0.00-0.28) * >100 0.12 (0.00-0.26) 0.08 (0.00-0.22)

1993 0.05 (0.00-0.16) 0.13 (0.00-0.32) 0.18 (0.02-0.38)

1994 0.07 (0.00-0.21) 0.07 (0.00-0.22) 0,15 (0.00-0.35)

1995 0.11 (0.00-0.27) 0.17 (0.03-0.34) 0.24 (0.09-0.42)



Table 2. continued.

Chequamegon Chippewa Superior

Species Year Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

Yellow Warbler 1991 0.04 (0.00-0.14) >100 0.00 (0.00-0.03) * ** >100

1992 0.05 (0.00-0.14) 0.00 (0.00-0.05)

1993 0.06 (0.00-0.18) 0.00 (0.00-0.04)

1994 0.04 (0.00-0.15) 0.10 (0.01-0.22)

1995 0.05 (0.00-0.15) 0.01 (0.00-0.08)

Chestnut-sided 1991 0.30 (0.08-0.60) * >100 0.80 (0.48-1.23) 70
Warbler

1992 0.29 (0.05-0.65) 70 0.26 (0.05-0.56) 0.91 (0.53-1.41)

1993 0.25 (0.03-0.56) 0.29 (0.04-0.66) 0.87 (0.49-1.42)

1994 0.48 (0.19-0.89) 0.64 (0.31-1.10) 0.70 (0.37-1.16)

1995 0.37 (0.09-0.77) 0.58 (0.24-1.07) 0.79 (0.43-1.29)

Magnolia
Warbler

1991 0.20 (0.04-0.41) >100

1992 0.05 (0.00-0.12) >100 0.22 (0.04-0.45)

1993 0.06 (0.00-0.15) 0.32 (0.11-0.61)

1994 0.04 (0.00-0.10) 0.23 (0.08-0.43)

1995 0.01 (0.00-0.11) 0.22 (0.03-0.46)

Black-throated 1991 0.00 (0.00-0.04) * * >100
Blue Warbler

1992 0.00 (0.00-0.06) >100 0.02 (0.00-0.10)

1993 0.00 (0.00-0.07) 0.00 (0.00-0.07)

1994 0.01 (0.00-0.10) 0.00 (0.00-0.06)

1995 0.05 (0.00-0.13) 0.07 (0.00-0.16)



Table 2. continued.

Chequamegon Chippewa Superior

Species Year Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

Yellow-rumped 1991 0.20 (0.04-0.41) >100 0.09 (0.00-0.24) *** *** >100
Warbler

1992 0.10 (0.00-0.26) ** *** 80 0.14 (0.00-0.33) 0.05 (0.00-0.16)

1993 0.12 (0.00-0.29) 0.13 (0.00-0.34) 0.10 (0.00-0.26)

1994 0.29 (0.07-0.60) 0.32 (0.11-0.60) 0.29 (0.06-0.62)

1995 0.32 (0.09-0.64) 0.33 (0.11-0.62) 0.42 (0.20-0.73)

Black-throated 1991 0.26 (0.08-0.49) >100 0.23 (0.08-0.43) * 80
Green Warbler

1992 0.71 (0.38-1.16) 50 0.26 (0.08-0.50) 0.22 (0.05-0.44)

1993 0.72 (0.38-1.20) 0.21 (0.03-0.45) 0.30 (0.11-0.55)

1994 0.70 (0.35-1.20) 0.18 (0.01-0.40) 0.37 (0.14-0.69)

1995 0.73 (0.39-1.19) 0.16 (0.00-0.38) 0.31 (0.12-0.55)

Blackburnian 1991 0.11 (0.00-0.24) >100 0.17 (0.02-0.36) *** *** 9Q
Warbler

1992 0.11 (0.00-0.30) >100 0.14 (0.00-0.31) 0.13 (0.00-0.34)

1993 0.15 (0.00-0.38) 0.14 (0.00-0.33) 0.17 (0.02-0.37)

1994 0.13 (0.00-0.33) 0.22 (0.06-0.43) 0.32 (0.12-0.60)

1995 0.28 (0.07-0.58) 0,24 (0.09-0.44) 0.53 (0.30-0.82)

Pine Warbler 1991 0.04 (0.00-0.14) *** *** >100 0.04 (0.00-0.09) >100

1992 0.14 (0.04-0.25) 70 0.02 (0.00-0.14) 0.04 (0.00-0.09)

1993 0.11 (0.01-0.23) 0.06 (0.00-0.20) 0.05 (0.00-0.11)

1994 0.09 (0.00-0.22) 0.29 (0.15-0.46) 0.04 (0.00-0.12)

1995 0.09 (0.00-0.20) 0.21 (0.08-0.36) 0.01 (0.00-0.08)



Table 2. continued.

Chequamegon Chippewa Superior

Species Year Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

Black-and-white 1991 0.12 (0.01-0.26) >100 0.47 (0.24-0.77) 90
Warbler

1992 0.18 (0.00-0.41) 90 0.14 (0.00-0.31) 0.42 (0.19-0.73)

1993 0.28 (0.07-0.59) 0.19 (0.01-0.42) 0.51 (0.26-0.86)

1994 0.23 (0.04-0.48) 0.17 (0.02-0.36) 0.31 (0.09-0.60)

1995 0.12 (0.00-0.35) 0.10 (0.00-0.31) 0.29 (0.08-0.56)

American 1991 0.23 (0.05-0.47) ** 80 0.09 (0.00-0.19) *** >100
Redstart

1992 0.08 (0.00-0.19) >100 0.37 (0.13-0.69) 0.22 (0.04-0.45)

1993 0.11 (0.00-0.27) 0.40 (0.13-0.80) 0.24 (0.07-0.47)

1994 0.04 (0.00-0.20) 0.23 (0.03-0.49) 0.19 (0.00-0.46)

1995 0.07 (0.00-0.22) 0.29 (0.07-0.60) 0.25 (0.07-0.48)

Ovenbird 1991 1.62 (1.19-2.16) 50 1.95 (1.44-2.59) 40

1992 1.98 (1.42-2.71) * * 30 1.68 (1.17-2.33) 1.96 (1.41-2.66)

1993 2.09 (1.56-2.75) 1.65 (1.11-2.38) 2.06 (1.55-2.69)

1994 1.87 (1.39-2.48) 1.25 (0.83-1.80) 1.72 (1.22-2.36)

1995 2.78 (2.02-3.76) 1.73 (1.15-2.53) 1.81 (1.34-2.40)

Northern 1992 0.05 (0.00-0.12) >100
Waterthrush

1993 0.06 (0.00-0.13)

1994 0.01 (0.00-0.09)

1995 0.07 (0.00-0.21)



Table 2. continued.

Chequamegon Chippewa Superior

Species Year Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

Connecticut 1991 0.10 (0.00-0.24) >100 0.01 (0.00-0.05) >100
Warbler

1992 0.09 (0.00-0.24) 0.02 (0.00-0.08)

1993 0.07 (0.00-0.22) 0.02 (0.00-0.08)

1994 0.07 (0.00-0.19) 0.01 (0.00-0.09)

1995 0.13 (0.01-0.29) 0.07 (0.00-0.14)

Mourning 1991 0.16 (0.01-0.35) >100 0.40 (0.17-0.69) >100
Warbler

1992 0.13 (0.00-0.35) >100 0.19 (0.03-0.39) 0.37 (0.15-0.67)

1993 0.14 (0.00-0.36) 0.11 (0.00-0.30) 0.28 (0.09-0.55)

1994 0.13 (0.00-0.34) 0.21 (0.03-0.45) 0.41 (0.18-0.72)

1995 0.21 (0.02-0.45) 0.14 (0.00-0.32) 0.32 (0.10-0.61)

Common 1991 0.32 (0.14-0.57) 90 0.17 (0.03-0.35) >100
Yellowthroat

1992 0.33 (0.10-0.67) 60 0.51 (0.25-0.87) 0.13 (0.00-0.30)

1993 0.25 (0.06-0.50) 0.50 (0.22-0.88) 0.17 (0.02-0.36)

1994 0.24 (0.05-0.50) 0.32 (0.11-0.62) 0.13 (0.00-0.31)

1995 0.18 (0.00-0.44) 0.36 (0.14-0.66) 0.17 (0.01-0.36)

Canada Warbler 1991 0.18 (0.02-0.39) * >100

1992 0.12 (0.00-0.29) >100 0.19 (0.00-0.45)

1993 0.11 (0.00-0.29) 0.19 (0.02-0.42)

1994 0.06 (0.00-0.22) 0.26 (0.08-0.50)

1995 0.12 (0.00-0.32) 0.43 (0.19-0.76)



Table 2. continued.

Species Year

Chequamegon Chippewa Superior

Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

Scarlet Tanager 1991 0.18 (0.03-0.37) 氺氺氺 >100 0.05 (0.00-0.14) >100

1992 0.25 (0.07-0.50) >100 0.48 (0.23-0.82) 0.07 (0.00-0.20)

1993 0.17 (0.02-0.37) 0.29 (0.08-0.58) 0.09 (0.00-0.21)

1994 0.15 (0.00-0.37) 0.09 (0.00-0.28) 0.09 (0.00-0.23)

1995 0.18 (0.01-0.42) 0.20 (0.02-0.45) 0.04 (0.00-0.12)

Rose-breasted 1991 0.09 (0.00-0.24) 氺氺 * >100 0.25 (0.09-0.46) >100
Grosbeak

1992 0.13 (0.00-0.35) ** ** 90 0.05 (0.00-0.22) 0.27 (0.08-0.51)

1993 0.14 (0.00-0.36) 0.00 (0.00-0.11) 0.40 (0.17-0.69)

1994 0.15 (0.00-0.41) 0.23 (0.06-0.45) 0.23 (0.04-0.49)

1995 0.44 (0.17-0.81) 0.31 (0.11-0.58) 0.34 (0.12-0.63)

Indigo Bunting 1991 0.01 (0.00-0.10) 氺氺氺 >100

1992 0.15 (0.00-0.34) * ** >100 0.06 (0.00-0.17)

1993 0.07 (0.00-0.19) 0.00 (0.00-0.05)

1994 0.02 (0.00-0.12) 0.00 (0.00-0.06)

1995 0.02 (0.00-0.11) 0.07 (0.00-0.14)

Rufous-sided 1992 0.05 (0.00-0.10) ** 80
Towhee

1993 0.03 (0.00-0.10)

1994 0.09 (0.01-0.19)

1995 0.04 (0.00-0.15)



Table 2. continued.

Species Year

Chequamegon Chippewa Superior

Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

Chipping 1991 0.32 (0.15-0.54) 氺氺本 *** >100 0.06 (0.00-0.21) * >100
SpillluW

1992 0.07 (0.00-0.19) *** 80 0.49 (0.24-0.80) 0.12 (0.00-0.29)

1993 0.07 (0.00-0.20) 0.47 (0.22-0.79) 0.08 (0.00-0.22)

1994 0.01 (0.00-0.10) 0.05 (0.00-0.23) 0.11 (0.00-0.30)

1995 0.18 (0.04-0.35) 0.04 (0.00-0.19) 0.20 (0.05-0.38)

Clay-colored 1992 0.07 (0.00-0.15) *** 40
Sparrow

1993 0.06 (0.00-0.12)

1994 0.11 (0.03-0.20)

1995 0.07 (0.03-0.12)

Vesper Sparrow 1992 0.01 (0.00-0.07) * >100

1993 0.04 (0.00-0.11)

1994 0.01 (0.00-0.09)

1995 0.06 (0.00-0.14)

Song Sparrow 1991 0.18 (0.04-0.34) >100 0.13 (0.01-0.27) >100

1992 0.11 (0.00-0.27) 70 0.22 (0.06-0.44) 0.11 (0.00-0.26)

1993 0.11 (0.00-0.28) 0.19 (0.03-0.41) 0.15 (0.02-0.30)

1994 0.15 (0.01-0.32) 0.08 (0.00-0.26) 0.12 (0.00-0.27)

1995 0.10 (0.00-0.26) 0.24 (0.06-0.49) 0.11 (0.00-0.27)



Table 2. continued.

Species Year

Chequamegon Chippewa Superior

Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

Swamp Sparrow 1991 0.05 (0.00-0.17) >100 0.01 (0.00-0.08) * * >100

1992 0.06 (0.00-0.17) * >100 0.07 (0.00-0.22) 0.00 (0.00-0.05)

1993 0.05 (0.00-0.16) 0.08 (0.00-0.26) 0.01 (0.00-0.11)

1994 0.02 (0.00-0.06) 0.05 (0.00-0.16) 0.05 (0.00-0.13)

1995 0.04 (0.00-0.15) 0.13 (0.00-0.29) 0.07 (0.00-0.16)

White-throated 1991 0.48 (0.26-0.77) 90 1.20 (0.80-1.71) 50
Sparrow

1992 0.20 (0.00-0.49) 70 0.38 (0.16-0.68) 1.03 (0.63-1.59)

1993 0.26 (0.03-0.58) 0.45 (0.22-0.74) 1.09 (0.67-1.65)

1994 0.38 (0.10-0.79) 0.41 (0.18-0.72) 0.96 (0.58-1.46)

1995 0.29 (0.04-0.67) 0.42 (0.19-0.72) 1.22 (0.79-1.80)

Dark-eyed Junco 1992 0.05. (0.00-0.11) *** 80

1993 0.06 (0.00-0.14)

1994 0.06 (0.00-0.23)

1995 0.05 (0.00-0.13)

Red-winged 1991 0.03 (0.00-0.11) >100 0.04 (0.00-0.12) >100
Blackbird

1992 0.05 (0.00-0.17) 90 0.01 (0.00-0.10) 0.02 (0.00-0.07)

1993 0.05 (0.00-0.17) 0.03 (0.00-0.13) 0.03 (0.00-0.08)

1994 0.05 (0.00-0.18) 0.05 (0.00-0.16) 0.01 (0.00-0.06)

1995 0.06 (0.00-0.19) 0.06 (0.00-0.14) 0.01 (0.00-0.07)



Table 2. continued.

Chequamegon Chippewa Superior

Species Year Mean 95% Cl Yr Lin % det Mean 95% Cl Yr Lin % det Mean 95% Ci Yr Lin % det

1991 0.14 (0.00-0.31) >100
Brown-headed
Cowbird 1992 0.17 (0.02-0.37) 80 0.21 (0.06-0.42)

1993 0.13 (0.00-0.31) 0.16 (0.01-0.35)

1994 0.06 (0.00-0.22) 0.00 (0.00-0.12)

1995 0.12 (0.00-0.29) 0.08 (0.00-0.20)

Purple Finch 1991 0.05 (0.00-0.14) >100 0.02 (0.00-0.09) >100

1992 0.01 (0.00-0.09) * >100 0.04 (0.00-0.14) 0.01 (0.00-0.08)

1993 0.00 (0.00-0.03) 0.05 (0.00-0.19) 0.04 (0.00-0.14)

1994 0.05 (0.00-0.12) 0.04 (0.00-0.14) 0.01 (0.00-0.07)

1995 0.02 (0.00-0.12) 0.03 (0.00-0.10) 0.03 (0.00-0.09)

American 1991 0.02 (0.00-0.08) >100
Goldfinch

1992 0.07 (0.00-0.16) >100 0.03 (0.00-0.10)

1993 0.08 (0.00-0.20) 0.02 (0.00-0.11)

1994 0.09 (0.00-0.22) 0.01 (0.00-0.10)

1995 0.05 (0.00-0.15) 0.04 (0.00-0.11)

Evening
Grosbeak

1991 0.05 (0.00-0.13) >100

1992 0.00 (0.00-0.08) * ** >100 0.06 (0.00-0.14)

1993 0.01 (0.00-0.12) 0.09 (0.00-0.23)

1994 0.05 (0.00-0.17) 0.03 (0.00-0.14)

1995 0.10 (0.00-0.25) 0.01 (0.00-0.07)
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Table 3. Number of stands on which uncommon species were observed.

Species Forest 1991 1992 1993 1994 1995 Accumulative 
number of stands

Common Loon Chequamegon - - - 7 5 10
Chippewa - 1 - 14 17 27 ,
Superior - 1 - 9 8 14

American Bittern Chequamegon - - - 3 4 6
Chippewa - 1 - 1 - 2
Superior - - 3 - 1 4

Great Blue Heron Chequamegon - - - 2 - 2
Chippewa - 1 - - 2 2
Superior . - - 1 - - 1

Canada Goose Chequamegon - - - 2 1 3

Wood Duck Chequamegon - 1 - 1 1 3
Superior 1 - - - - 1

Mallard Chequamegon - 1 1 1 - 3
Superior - - - 1 - 1

Blue-winged Teal Superior - - 1 - 麵 1

Canvasback Superior - - - 1 - 1

Turkey Vulture Chippewa - - - 1 - 1

Osprey Chippewa - - - - 1 1

Bald Eagle Chippewa 1 - 圓 1 - 2

Sharp-shinned Hawk Chippewa 1 1 - - - 2

Cooper's Hawk Chequamegon - - 1 - - 1
Chippewa - 1 - - - 1

Northern Goshawk Chequamegon - ■ 1 - - 1
Chippewa - 1 - - - 1
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Table 3. Continued

Species Forest 1991 1992 1993 1994 1995 Accumulative 
number of stands

Broad-winged Hawk Chequamegon - 5 2 4 3 14

Chippewa - 4 4 3 3 14

Superior 4 3 3 4 4 16

Red-tailed Hawk Chequamegon 一 ■ - 2 - 2
Chippewa - - - - 2 2

American Kestrel Superior - - 1 - - 1

Spruce Grouse Superior - 2 - - - 2

Ruffed Grouse Chippewa 3 3 2 1 2 10

Virignia Rail Chippewa - - - 1 - 1
Superior - - - 1 - 1

Sandhill Crane Chequamegon - - - 2 1 3

Killdeer Chequamegon - 1 1 - - 2
Chippewa 1 - - _ - 1

Upland Sandpiper Chequamegon - 3 3 6 1 7

Common Snipe Chequamegon - 1 - - - 1
Chippewa 1 1 3 3 - 7
Superior 1 1 1 6 4 13

American Woodcock Chequamegon - - 1 - - 1
Chippewa - - - 1 - 1
Superior - 1 - - - 1

Herring Gull Superior - - - 1 - 1

Mourning Dove Chequamegon - 1 - 3 4 8
Chippewa 1 _ - - 3 4

Black-billed Cuckoo Chequamegon - 3 - - 3 6
Chippewa 5 3 - 3 3 13
Superior 3 8 1 2 1 14
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Table 3. Continued

Species Forest 1991 1992 1993 1994 ip%  Accumulative 
number of stands

Yellow-billed Cuckoo Chequamegon - - 3 - 11 14
Chippewa - 1 - - 6 7
Superior 1 - - - 1 1

Great Homed Owl Chequamegon - 1 - - - 1

Barred Owl Chequamegon - _ - 4 3 7
Superior - 1 - - 1 2

Great Gray Owl Superior 1 - - - - 1

Boreal Owl Superior 1 - - - . - 1

Northern Saw-whet Owl Superior 1 - - - - 1

Common Nighthawk Chequamegon _ 1 _ ■ 1 2
Chippewa - - - - 1 1
Superior - 1 2 - - 3

Whip-poor-will Chequamegon - - 1 1 _ 1
Chippewa - - - 1 - 1
Superior 讎 - - 1 - 1

Chimney Swift Chippewa - - - 1 - 1

Ruby-throated Hummingbird Chequamegon - 2 2 2 2 8
Chippewa 3 4 3 2 3 15
Superior 2 6 5 - 1 13

Belted Kingfisher Chippewa - - - 1 - 1
Superior 1 2 - 3 2 7

Red-headed Woodpecker Chequamegon - - - - 1 1

Black-backed Woodpecker Chequamegon - - 1 一 1 2
Chippewa - 一 - - 1 1

Pileated Woodpecker Chequamegon - 4 4 3 8 17
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Table 3. Continued

Species Forest 1991 1992 1993 1994 1995 Accumulative 
number of stands

Olive-sided Flycatcher Chequamegon - - 1 2 1 3

Superior 9 6 4 - 3 20

Eastern Phoebe Chequamegon - 2 一 變 1 3
Chippewa 3 3 - 1 1 7
Superior 2 1 - - 1 4

Great Crested Flycatcher Superior 3 7 5 2 9 23

Eastern Kingbird Chequamegon - 5 3 1 6 10
Chippewa 4 1 1 2 4 11
Superior 1 2 3 攀 3 8

Tree Swallow Chequamegon - 4 1 1 4 7
Chippewa 圓 3 6 - - 8
Superior - - 2 - 謂 2

Gray Jay Chequamegon - 3 4 - 1 7

American Crow Chequamegon - - 1 22 28 43
Superior - 1 1 11 11 21

Common Raven Chequamegon - 1 - 17 12 28
Chippewa 1 2 - 6 5 12
Superior 1 4 - 15 16 34

Boreal Chickadee Chequamegon - - - 1 - 1
Chippewa 3 2 - - 1 5
Superior 1 - 1 1 - 3

White-breasted Nuthatch Superior - 8 4 9 1 21

House Wren Chequamegon - 4 1 4 3 7
Chippewa - - 1 2 - 3
Superior 2 1 2 - 2 7

Sedge Wren Chequamegon - 1 - 2 2 2
Chippewa 1 - 1 6 1 8
Superior 3 1 1 3 4 10
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Table 3. Continued

Species Forest . 1 9 9 1 1992 1993 1994 1995 Accumulative 
number of stands

Marsh Wren Chippewa - - - 1 - 1
Superior - 1 - 1 - 2

Ruby-crowned Kinglet Chequamegon - 2 . 4 1 4 9
Chippewa - 1 2 2 2 6

Eastern Bluebird Chequamegon - 5 2 4 1 9
Chippewa - 1 - - - 1
Superior 1 - _ - - 1

Gray-cheeked Thrush Superior - - 1 - 1 2

Swainson's Thrush Chequamegon - - 1 5 3 9
Chippewa 1 1 2 3 4 9

Hermit Thrush Superior - - ■ - 1 1

Wood Thrush Chippewa 3 1 2 3 2 9
Superior - 3 1 4 3 7

Gray Catbird Chequamegon ■ 2 2 1 3 5
Chippewa 3 9 3 5 3 14
Superior _ 1 - - - 1

Brown Thrasher Chippewa - 1 1 - - 2
Superior - 2 1 - 1 4

Cedar Waxwing Chequamegon ■ 5 7 2 7 20

Yellow-throated Vireo Superior - 2 - 1 1 4

Warbling Vireo Chequamegon - - - 1 - 1
Chippewa 1 - - - - 1

Philadelphia Vireo Chippewa - - - 1 ■ 1
Superior ■ - - - 1 1

Tennessee Warbler Chequamegon _ - - 3 3 5
Chippewa - 2 1 2 - 4
Superior - 3 35 24 1 46



33

Table 3. Continued

Species Forest 1991 1992 1993 1994 1995 Accumulative 
number of stands

Yellow Warbler Chequamegon - 2 1 2 1 6

Magnolia Warbler Chippewa 7 7 4 5 14 30

Cape May Warbler Chequamegon - 1 2 3 5 11
Chippewa 1 - - 4 2 6
Superior 1 8 10 5 19 34

Black-throated Blue Warbler Chippewa 1 1 1 1 1 3

Palm Warbler Chequamegon . _ 3 3 1 - 4
Chippewa 5 5 5 6 6 17
Superior - 1 4 4 - 8

Bay-breasted Warbler Chequamegon - - - 2 1 3
Chippewa - - - 2 ■ 2
Superior - 1 - 1 6 8

Blackpoll Warbler Superior ■ - - - 1 1

Northern Waterthrush Chippewa 5 2 6 4 1 13
Superior - 6 12 11 8 22

Connecticut Warbler Chequamegon - 3 4 5 2 12

Wilson's Warbler Chequamegon - - - 7 2 9
Superior - - 2 1 1 4

Canada Warbler Chippewa 10 3 7 7 9 24

Northern Cardinal Chequamegon - 1 - - 圓 1

Indigo Bunting Superior 1 - 1 6 - 7

Dickcissel Chequamegon - - - - 1 1

Rufous-sided Towhee Chippewa - - - 2 4 6

Clay-colored Sparrow Chippewa - 1 - - - 1
Superior - - - 3 - 3
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Table 3. Continued

Species Forest 1991 1992 1993 1994 1995 Accumulative 
number of stands

Field Sparrow Chequamegon - 2 2 1 2 4

Vesper Sparrow Chippewa - - 1 - 1 2
Superior ■ - 1 - 2 3

Savannah Sparrow Chequamegon - 1 2 1 4 5
Chippewa - - 1 - - 1

Grasshopper Sparrow
Chequamegon - 1 - - - 1

Le Conte's Sparrow Chequamegon - 1 - - 1 2
Chippewa 1 - - - ' - 1

Lincoln's Sparrow Chequamegon - 4 3 2 2 6
Chippewa 4 1 - - 1 5
Superior 3 2 7 3 2 12

Dark-eyed Junco Chippewa 6 1 - 3 6 14
Superior 2 3 - 8 7 20

Eastern Meadowlark Chequamegon - - 2 - - 2

Western Meadowlark Chequamegon - - - 3 - 3

Rusty Blackbird Superior - 1 - - - 1

Brewer's Blackbird Chequamegon - 1 5 7 4 7
Chippewa - 1 - - - 1
Superior - - 2 - - 2

Common Grackle Chequamegon - - - 一 1 1
Chippewa 1 - - 1 1 3
Superior - 3 - - - 3

Brown-headed Cowbird Superior 8 3 2 - 3 11

Northern Oriole Chequamegon - - 1 1 喊 2
Chippewa 3 7 6 5 5 19
Superior 2 - 1 3 - 6
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Table 3. Continued

Species Forest 1991 1992 1993 1994 1995 Accumulative 
number of stands

Red Crossbill Chippewa - - - 2 - 2

White-winged Crossbill Chippewa - - - - 1 1

Common Redpoll Chippewa - - - - 1 1

Pine Siskin Chippewa - - - 1 1 2
Superior - - 7 1 5 12

American Goldfinch Superior . 2 2 4 2 1 10

Evening Grosbeak Chippewa 5 6 1 2 14
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A total of twelve species (all Forests total) had significant increasing linear trends and did not 
have other significant nonlinear polynomials in the model (Table 4). Four species had significant 
decreasing linear trends with no other significant polynomials in the model (Table 5). If a species 
has significant nonlinear polynomials, this means that its relative abundance fluctuates from year 
to year but over time an increasing or decreasing trend is shown. A species with only a significant 
linear polynomial in the mcxiel is one whose relative abundance between years is not fluctuating 
but is increasing or decreasing over all years. These species are the ones we are primarily 
interested in because with more years of monitoring, we may be able to determine if these linear 
trends are not the result of annual variation.

Table 4. Number of species in the Chequamegon. Chippewa, and Superior National Forests 
with significant (尸 < 0.05) increasing linear trends. Those species with significant nonlinear 
polynomials are marked. Species with similar significant trends in more than one Forest are in 
bold. The species with a dissimilar significant trend in more than one Forest is in italics.

Chequamegon

Ruffed Grouse * 

Great-crested Flycatcher 

Blue Jay

White-breasted Nuthatch *

Veery

Hermit Hirush *

Brown Thrasher 

Yellow-rumped Warbler 

Ovenbird2

Rose-breasted Grosbeak *

Evening Grosbeak

Chippewa

White-breasted Nuthatch

Golden-winged Warbler * 

Chestnut-sided Warbler 

Pine Warbler * 

Rose-breasted Grosbeak *

Superior

Yellow-bellied Flycatcher * 

Gray Jay *

Red-breasted Nuthatch 

Swainson’s Thrush *

Northern Parula 

Yellow Warbler * 

Black-throated Blue Warbler * 

Yellow-rumped W arbler * 

Blackburnian Warbler * 

Canada Warbler 

Swamp Sparrow



37

Table 5. Number of species in the Chequamegon. Chippewa, and Superior National Forests 
with significant (P < 0.05) decreasing linear trends. Those species with significant nonlinear 
polynomials are marked. Species with similar significant trends in more than one Forest are in 
bold. The species with a dissimilar significant trend in more than one Forest is in italics.

Chequamegon Chippewa Superior

Winter Wren 

Indigo Bunting

Downy Woodpecker * 

Hairy Woodpecker 

Red-eyed Vireo *

Chipping Sparrow *

Ruffed Grouse * 

Cedar Waxwing * 

Red-eyed Vireo

Species/habitat associations. The species/habitat association plot (Appendix 3) is useful in 
classifying species as habitat generalists or specialists. For example, if you look at the Yellow- 
bellied Flycatcher and Pine Warbler, you see that in all 3 Forests, these species are strongly 
asscx îated with lowland conifer and mature pine habitat, respectively. These two species may be 
considered habitat specialists. On the other hand, the Ovenbird is strongly and mcxierately 
associated with several habitat types within each Forest and may be considered a habitat 
generalist If you were interested in the bird species composition of a certain habitat type, you 
could look down the column under that habitat to get an idea of what species are found there and 
to what degree they are associated with that habitat.

Figures 4A, 4B, and 4C show the total number of species found within each habitat type in the 
three Forests and the number of species that are found in their greatest abundance in that habitat. 
In the Chequamegon National Forest, young deciduous had the highest species richness, (77 
species) but had few species with maximum abundance in that habitat (five out of 77 or 6%) (Fig. 
4A). In contrast, regenerating with residuals had the lowest species richness (40 species), but had 
more species with maximum abundance (15 out of 40 or 38%) (Fig, 4AX In the Chippewa 
National Forest, species richness was approximately the same for regenerating with residuals (86 
species) and lowland conifer (85 species), but lowland conifer had several more species with their 
greatest abundance in this habitat (26% versus 16%) (Fig. 4B). Lowland deciduous had the 
fewest number of species (58 species), but 17 out of 58 (24%) had their greatest abundance in this 
habitat (Fig. 4B) Regenerating with residuals had the highest species richness in the Superior 
National Forest (89 species) and the highest number of species with maximum abundance in this 
habitat as well (17 out of 89 or 19%) (Fig. 4C). In contrast, young pine habitat had the lowest 
species richness (60 species) in the Superior National Forest with six out of 60 (17%) of the 
species having maximum abundance (Fig. 4C).

B ird  Guilds - M igration guild. In all Forests, most species that had higher abundances were 
long-distance migrants (Figs. 5A, 6A, and 7A). This group also had the highest number of
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Figure 4. Total number of species found within each habitat type in the Chequamegon National Forest (A), 
the Chippewa National Forest (B), and the Superior National Forest (C) and the number of species that are 
found in their greatest abundance in that habitat. Data are from 4 years in the Chequamegon National 
Forest and from 5 years in the Chippewa and Superior National Forests. ns=habitat not sampled,
Lowl=Lowland, Upl=Upland, Reg resid=Regenerating with residuals, Dec=Deciduous, Heml=Hemlock, 
Yng=Young or pole size, Mat=Mature or saw size.
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species with significant increasing linear trends in the Chippewa and Superior National Forests. In 
the Chippewa National Forest, three out of 26 (12%) of the long-distance migrants had increasing 
trends (Fig. 6A) and in the Superior National Forest, seven out of 26 (27%) had increasing trends 
(Fig. 7A). In the Chequamegon National Forest, permanent resident and long-distance migrant 
groups each had four species with significant increasing linear trends (50% and 15%, respectively) 
(Fig. 5A). The permanent resident group had the highest number of species with significant 
decreasing linear trends in the Chippewa and Superior National forests. Two out of 9 (22%) 
permanent residents in the Chippewa National Forest (Fig. 6A) and two out of 10 (20%) 
permanent residents in the Superior National Forest (Fig. 7A) showed decreasing trends. In the 
Chequamegon National Forest, both long-distance and short-distance migrant groups had one 
species with a significant decreasing linear trend (Fig. 5A).

N esting guild. Most species tested in the three National Forests were canopy nesters (Figs. 5B, 
6B, and 7B). This group also had the highest number of species with significant linear trends in 
the Superior National Forest. Five out of 20 (25%) canopy nesters had increasing trends and two 
out of 20 (10%) had decreasing trends (Fig. 7B). In the Chequamegon National Forest, four out 
of 15 ground nesters (27%) had significant increasing linear trends, and one ground nester had a 
significant decreasing linear trend. One out of 14 subcanopy nesters (7%) also had a significant 
decreasing Unear trend in the Chequamegon National Forest (Fig. 5B). In the Chippewa National 
Forest, the subcanopy nesting group had the highest number of species with significant increasing 
linear trends (two out of 11 or 18%) and both the canopy nesting and cavity nesting groups had 
two species each with significant decreasing linear trends (Fig. 6B).

Forage guild. In all Forests, most species tested were foliage gleaners, followed by ground 
foragers (Figs. 5C, 6C, and 1C). The foliage gleaning group also had the highest number of 
species with significant increasing linear trends: four out of 25 (16%) in the Chequamegon 
National forest (Fig. 5C); four out of 22 (18%) in the Chippewa National Forest (Fig. 6C); and 
six out of 24 (25%) in the Superior National Forest (Fig. 7C). The two species that had 
significant decreasing trends in the Chequamegon National Forest also belonged to the foliage 
gleaning group (fig. 5C). The bark foraging group had the most species with significant 
decreasing trends (two out of eight or 25%) in the Chippewa National Forest (Fig. 6C) and over 
half the vegetation foragers (two out of three or 67%) showed a decreasing trend in the Superior 
National Forest (Fig. 1C). Three groups in the Chippewa National Forest, the omnivores, the 
vegetation and the aerial foragers did not include any species with significant linear trends.

Pow er analysis. The percent minimum detectable annual difference with a power equal to 0.8 for 
each species is given in Table 2. We are able to detect a 50% or less difference in relative 
abundance for 19 species in the Chequamegon National forest, 11 species in the Chippewa 
National Forest, and 12 species in the Superior National Forest (Fig. 8). In all three Forests, we 
are able to detect a 25% or less annual difference for Red-eyed Yireo and Ovenbird (Table 2).
We are able to detect annual differences of 25% or less for Clay-colored Sparrow in the 
Chequamegon National Forest and for White-throated Sparrow in the Superior National Forest 
(Table 2).
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Figure 5. Number of bird species within migration guild (A), nest guild (B), or forage guild (C) in
the Chequamegon National Forest that had a non significant linear trend, a significant increasing
linear trend, or a significant declining linear trend.
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Figure 6. Number of bird species within migration guild (A), nest guild (B), or forage guild (C) in
the Chippewa National Forest that had a non significant linear trend, a significant increasing
linear trend, or a significant declining linear trend.
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Figure 7. Number of bird species within migration guild (A), nest guild (B), or forage guild (C) in
the Superior National Forest that had a non significant linear trend, a significant increasing linear
trend, or a significant declining linear trend.
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Figure 8. Distribution of percent annual differences detectable with a power=0.8 and 
alpha=0.05 for three National Forests.
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DISCUSSION

Annual differences in number of individuals and species observed and relative abundances of 
individuals species are not unusuaL These fluctuations are likely due to a variety of factors 
including number of years of sampling, previous year weather, annual differences in song 
phenology, changes in wintering or migration areas, or changes in breeding areas. Long-term 
monitoring (10-15 years) is needed to determine whether changes are due to local conditions that 
are a natural component of population dynamics, or if the trends are characteristic of a group of 
species (e.g., neotropical migrants) indicating factors operating at a variety of spatial scales. In 
addition, sample size must be large enough to detect reasonable annual population changes, 
changes of 25 percent to 50 percent in bird numbers on a species level.

Weather and annual differences in song phenology can influence bird detectability. Weather often 
affects song prcxiuction and sound propagation (Blake et aL 1994). Severe winters or large-scale 
mortality during migration as a result of severe weather may contribute to observed differences on 
breeding grounds. Alteration in wintering or breeding habitat (e.g., deforestation or successional 
changes in habitat) may result in variations in bird populations. Annual differences may also be 
attributed to breeding ground effects such as changes in resource abundance (e.g., insects) that 
may affect reproductive success or increased nest parasitism and predation (Bohning-Gaese et al. 
1993). Understanding of year-to-year variation in bird populations depends on the temporal scale 
at which fluctuations are observed.

B ird  communities. The significant increasing linear trend for total number of individuals and 
species observed in the Chequamegon National Forest during 1994 and 1995 (Figs. 9 and 10) may 
be partially explained by our using an unlimited radius for censuses in 1994 and 1995. However, 
because this increasing pattern was not repeated in the other Forests, it was not likely the only 
factor contributing to annual variation. The significant decrease for total number of individuals in 
the Chippewa National Forest and the significant increase for total number of individuals in the 
Superior National Forest (Figs. 8 and 9) are probably due to annual variation since there is 
fluctuation between years within these long term trends (Figs. 8 and 9).

S 15_
〇

S i〇- 

5 -

〇 H------ ----i--------- 1--------- 1--------- 1
1991 1992 1993 1994 1995

—— n—— Cficq ----- • -----  Chip
----- ■ -----  Sup

Figure 8. Total individual abundance over time in the
three Forests. Seepage for details.

—— K—— C h c q  ------ • ------ Chip

— n —  S u p

Figure 9. Total number of species over time in the three 
Forests. See page 8 xx for details.
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Individual species. We fcx:us our discussion on the 16 species that exhibited significant linear 
trends (Tables 4 and 5). Our results show three times as many species with increasing trends 
versus decreasing trends is partially explained by low relative abundance values for most bird 
species (Table 2). For example， it is difficult to detect a significant decline in a species whose 
relative abundance is already 0.02. We compare our results with those from regional surveys 
conducted for the Ottawa National Forest, Michigan; the Apostle Islands National Lakeshore, 
WI; and the Breeding Bird Survey (BBS) in the Great Lake region and the United States (U.S.) 
(Table 6). BBS data from the Great Lake region were used instead of BBS data from individual 
National Forests because sample size (number of routes) within each Forest was less than the 
suggested number of routes to use for reliable results (Sauer and Droege 1990).

Table 6. Trends from Ottawa National Forest, Apostles Islands National Lakeshore, Breeding Bird Survey (BBS) data - Great 
Lakes region (GLR)) and BBS nationM trends (U.S.) for species with a significant linear trend in one or more of the National 
Forests (Chequamegon, Chippewa, and Superior), nt = not tested; nr = not reported. *, P_< 0.05; **, P < 0.01; ***, P < 0.001.

Species
Chequamegon
(1992-1995)

Chippewa
(1991-1995)

Superior
(1991-1995)

Ottawa
(1991-1995)

Apostle Islands 
(1991-1994)

BBS - GLR 
(1966-1993)

BBS - U.S. 
(1966-1994)

Hairy
Wocx^ecker

+ _* - nr + *** -

Great-crested
Flycatcher

+ * - nt nr - -

Blue Jay + * * * + + nr + *

Red-breasted
Nuthatch

- - nr + 本％本

White-breasted
Nuthatch

+ * nt nr + * + * * *

Winter Wren + + nr - +

Veery + * 一 - nr 一

Brown Thrasher nt nt nr

Red-eyed Vireo - _ 本 - + + 本本本

Northern Parula 一 + nr - +

Chestnut-sided
Warbler

+ - nr + -

Yellow-rumped
warbler

+ 本伞本 + + 牵本伞 nr

Canada
Warbler

- nt + 本 nr +

Indigo Bunting + nt nr +

Swamp
Sparrow

- + + * nr + 伞 + 本伞*

Evening
Grosbeak

nt - nr + *** +
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Species with decreasing trends. Red-eyed Vireo had significant decreasing trends in both the 
Chippewa and Superior National Forests (Fig. 10) and in the Ottawa National Forest (Table 6). It 
also declined by 44% between 1991 and 1994 on the Apostles Island National Lakeshore (Van 
Stappen and Becker 1995). Although this species has a significant increasing trend for the BBS 
data nationwide (Table 6), the regional declining trends may be cause for concern. Two recent 
studies conducted in the Chippewa National Forest showed mean nesting success of Red-eyed 
Vireos to be very low, 18% (Hanski et al. 1995) and 20% (Manolis et al. 1994). Hanski et al. 
(1995) found the Red-eyed Vireo to have the lowest mean nesting success rate of any individual 
species studied and speculated that the commonness of chipmunks and squirrels may partly 
explain the high predation rate observed for a tree-nesting species like the Red>eyed Vireo.

Table 7 shows the mean number of Red-eyed Vireos and the coefficient of variation (CV) for each 
habitat. Habitats with low CV values are those habitats where relative variability is low and 
species abundance is not fluctuating greatly over time. This neotropical migrant is strongly 
associated with mature and young deciduous (pole-size) habitats in all three Forests, however, it 
was common in four additional habitat types (Appendix 3). Relative number of Red-eyed Vireos 
within mature and young deciduous habitats was most stable (Table 7). The species sensitivity to 
patch size (Robbins 1979) may be more important than the habitat itself in explaining its declining 
trends. Robinson et al. (1995) showed that Brown-headed Cowbird parasitism was negatively 
correlated with percent forest cover and this correlation was significant for the Red-eyed Vireo. 
Forest management practices that leave large tracts of unfragmented mature forest will likely 
benefit this species.

------ H------  C h e q  ❹  1 ■ C h ip

----- H-----  Sup

Figure 10. Red-eyed Vireo abundance over time in the 
three Forests. See page 8 for details.

Table 7. Mean no. of Red-eyed Vireos in the Superior 
National Forest, coefficient of variation (CV), and no. 
of stands for that habitat is shown.

hab. mean CV No. stands

Lowl Con •59 41 16

Regen .96 29 37

Yng Pine 1.05 51 7

Mat Mix 1.24 36 8

Yng Mix 1.41 26 17

Mat Pine 1.51 24 15

Yng Dec 1.65 18 32

Mat Dec 1.72 22 22
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The Indigo Bunting^ significant decreasing trend in the Chequamegon National Forest (Fig. 11) 
was reflected nationwide for the BBS (Table 6). This forest edge species was most abundant in 
the Moquah Wildlife Area of the Chequamegon National Forest， a large open-habitat managed 
area, where its numbers were relatively stable (Table 8). It was also found in a variety of habitats 
including open, mature pine plantations, but generally avoided mature forests (Appendix 3). With 
the exception of upland open habitat, CV values were high, suggesting that Indigo Bunting 
abundance fluctuates more in these other habitats (Table 9). Fewer， smaller open areas in the 
forest as a result of natural regeneration (especially in the eastern ILS.) and the U.S.F.S. mandate 
that cuts be < 40 acres in size may possibly contribute to the Indigo Bunting^ decline.

Table 8. Mean no. of Indigo Buntings in the 
Chequamegon National Forest, coefficient of variation 
(CV), and no. of stands for that habitat is shown.

—— «——  Chcq —— • ——  Chip

Figure 11. Indigo Bunting abundance over time in two 
Forests. See page 8 for details.

hab. mean CV No. stands

Lowl Dec .01 111 7

Lowl Con .02 133 15

Lowl Ope .04 169 5

Mat Heml .04 100 7

Mat Dec .04 39 15

Yng Dec .06 120 38

Regen •08 170 3

Mat Pine .10 122 12

Yng Pine .13 77 12

Upl Open .27 55 8

Winter Wren had a significant decreasing trend in the Chequamegon National Forest (Fig. 12) that 
was not reflected in data from the other regional surveys (Table 6), This short-distance migrant is 
regularly observed in lowland deciduous and lowland conifer habitats (Table 9) in all three Forests 
(Appendix 3). The abundance of Winter Wrens in mature northern hardwood forests is often 
related to decaying deadfall and brash piles which the species uses for nesting sites (Roberts 
1932). Forest management practices which remove all downed logs or decayed trees may be 
detrimental to this species.
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Table 9. Mean no. of Winter Wrens in the 
Chequamegon National Forest, coefficient of 
variation (CV), and no. of stands for that habitat is 
shown.

----- X-----  Chcq ----- • -----  Chip
----- ■ -----  Sup

Figure 12. Winter Wren abundance over time in the three 
Forests. See page 8 for details.

hab. mean CV No. stands

Regen .02 115 3

Yng Pine .03 131 12

Upl Open .04 65 8

Mat Pine .06 32 12

Lowl Ope .11 68 5

Mat Dec .16 51 15

Yng Dec .24 17 38

Mat Heml .48 49 7

Lowl Con .53 33 15

Lowl Dec .67 46 7

Hairy Woodpecker had a significant decreasing trend in the Chippewa National Forest (Fig. 13) 
and a significant increasing trend for BBS in the Great Lakes region (Table 6). The species may 
show a different pattern for BBS data because the Hairy Woodpecker is a common visitor to 
feeders and BBS censuses are conducted along roads where houses and feeders are more 
common. This primary cavity-nester is strongly associated with lowland deciduous habitat 
(Appendix 3) however, its numbers in this habitat and others appear to fluctuate (Table 10). The 
Hairy Woodpecker’s preference for large deciduous nest trees make them potentially sensitive to 
forest management practices that do not provide for mature deciduous forest.

----- K-—  Chcq ----- • -----  Chip

----- ■ -----  Sup

Figure 13. Hairy Woodpecker abundance over time in the
three Forests. See page 8 for details.

Table 10. Mean no. of Hairy woodpeckers in the 
Chippewa National Forest, coefficient of 
variation (CV), and no. of stands for that habitat 
is shown.

hab. mean CV No. stands

Mat Dec .02 88 18

Mat Pine .03 150 27

Yng Pine .05 90 9

Regen .06 124 17

Lowl Con .06 100 33

Yng Dec .06 94 19

Lowl Dec . .08 119 10
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Species with increasing trends. Significant increasing trends for Red-breasted Nuthatch and 
Swamp Sparrow in the Superior National Forest (Figs. 14 and 15) were supported by regional 
and nationwide results for the BBS (Table 6). The Red-breasted Nuthatch, a conifer-dependent 
permanent resident, is strongly associated with a diversity of habitats including mature pine, 
mature mixed and lowland conifer (Appendix 3). Forests managed for high tree diversity while 
retaining a conifer component will benefit this species. Its attraction to winter feeders may 
contribute to increased over-winter survival.

The Swamp Sparrow is a short-distance migrant that is associated with wetland communities. We 
observed the species in mature mixed forest, regenerating stands with residuals, and young mixed 
forest that had wetland pockets within the stand or were adjacent to lowland open areas 
(Appendix 3). The Swamp Sparrow^ increase in abundance in the Superior National Forest was 
not consistent for all years (Fig. 15).

〇n---------1--------- 1--------- 1--------- 1
1991 1992  1993  1994  1995

----- H------ Chcq _ ■ _• ------  Chip

----- ■ -----  Sup

Figure 14. Red-breasted Nuthatch abundance over time in 
the three Forests. See page 8 for details.

----- X-----  Chcq - • ------  Chip
----- ■ -----  Sup

Figure 15. Swamp Sparrow abundance in the three 
Forests. See page 8 for details.

White-breasted Nuthatch and Yellow-ramped Warbler had significant regional and nationwide 
increasing trends for the BBS in addition to having significant increases in two National Forests 
(Table 6). The White-breasted Nuthatch increased in the Chequamegon and Chippewa and the 
Yellow-rumped Warbler increased in the Chequamegon (Fig. 16) and Superior National Forests 
(Fig. 17). The White-breasted Nuthatch is a cavity-nesting, permanent resident that is strongly 
associated with lowland deciduous, young (pole-size) deciduous and mature hemlock forests 
(Appendix 3). Increased hardwood forest regeneration in the eastern U.S. may partially explain 
the increasing trend for the BBS data. This species is also attracted to winter feeders which may 
contribute to fewer over-winter mortalities. Forest management practices that provide for 
mature, hardwocxi stands will likely benefit this species.
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----- *-----  Cheq ......• —  - Chip

Figure 16. White-breasted Nuthatch abundance over time 
in two Forests. See page 8 for details.

—— n—— Cheq -~ • ------ Chip
-----■ -----  Sup

Figure 17. Yellow-rumped warbler abundance over time 
in the three Forests. See page 8 for details.

The Yellow-rumped Warbler is common in both open and closed canopy forests such as lowland 
conifer stands and regenerating stands with residuals (Appendix 3). Mild winters for this short- 
distance migrant may contribute to increases in abundance. Leaving conifer residuals after timber 
harvesting and managing forests for high tree diversity, especially with a conifer component will 
benefit this species.

Blue Jay and Evening Grosbeak， two permanent residents， had significant increasing trends in the 
Chequamegon National Forest (Figs. 18 and 19) and for the BBS Great Lakes region (Table 6). 
The Blue Jay also had a significant decreasing nationwide trend for the BBS (Table 6). This 
species favors regenerating stands (Appendix 3) and likely will benefit from forest fragmentation.

----- -̂----  Cheq — • ------ Chip

----- ■ -----  Sup

Figure 18. Blue Jay abundance over time in the three
Forests. See page 8 for details.

----- X-----  Cheq ----- ■ -----  Sup

Figure 19. Evening Grosbeak abundance over time in 
two Forests. See page 8 for details



51

The Evening Grosbeak prefers both pole-size and mature pine habitat, but its increase in 
abundance may be due to food availability. Seed eaters such as the Evening Grosbeak have a 
food base that is subject to extreme fluctuations since seed crops of trees have wide yearly 
variations (Green 1995). An increase in number of winter feeders may contribute to the Evening 
Grosbeak^ over-winter survival. Although it is dependent on conifer forests, it is unlikely that 
this relatively erratic, nomadic species will be affected by forest management associated with 
timber harvesting.

Great-crested Flycatcher and Veery also had significant increasing trends in the Chequamegon 
National Forest (Figs. 20 and 21). In contrast, BBS data show the Veery decreasing significantly 
for the U.S. (Table 6). The Great-crested Flycatcher and Veery’s strong associations with open, 
lowland deciduous forest in the Chequamegon National forest that are not usually harvested may 
partially explain their regional increases in abundance (Appendix 3). Area of suitable habitat in 
the region does not appear to be a limiting factor for these species.

----- X—— Chcq — • —  Chip

Figure 20. Great Crested Flycatcher abundance over 
time in two Forests. See page 8 for details.

—— X-----  Cheq ----- • -----  Chip
-----■----- Sup

Figure 21. Veery abundance over time in the three Forests. 
See page 8 for details.

The Brown Thrasher’s significant increasing trend in the Chequamegon National Forest (Fig. 22) 
was in contrast to its regional and nationwide declining BBS trend (Table 6). This short-distance 
migrant^ strong association with upland open habitat and regenerating stands (Appendix 3) may 
partially explain these differing patterns. Habitat loss due to the conversion of farmland to forests 
in other parts of the country may be contributing to its nationwide decline. Forest management 
that provide for open habitat and early-successional forest will likely benefit the Brown Thrasher.
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------ -̂----- Cheq

Figure 22. Brown Thrasher abundance over time in the 
Chequamegon National Forest. See page 8 for details.

Northern Parula and Canada Warbler， two neotropical migrants， had significant increasing trends 
in the Superior National Forest (Figs. 23 and 24). The Canada Warbler also had a significant 
decreasing trend nationwide for the BBS (Table 6). The Northern Parula is strongly associated 
with mature mixed forest but is found in a diversity of habitats that includes lowland conifer and 
pole-sized mixed forest (Appendix This species has been shown to be a habitat generalist 
(Brewer et al. 1991) and may possibly tolerate forest management practices such as selective 
cutting or small clearcuts as long as a conifer component is maintained in the landscape.

The Canada Warbler is strongly asscx îated with young mixed and mature deciduous habitat 
(Appendix 3) with a well-developed shrub layer. This species has been shown to be susceptible 
to forest fragmentation in the eastern U. S. (Finch 1991) which may partially account for its 
nationwide declining trend for BBS data (Table 6). There is no evidence of area sensitivity in 
Minnesota because no studies have been published to date. Forest management techniques that 
result in dense layer of shrubs (e.g., selective cutting) will likely benefit Canada Warblers.

-------------  Cheq •  1111 Chip
----- ■ -----  Sup

Figure 23. Northern Parula abundance over time in the 
three Forests. See page 8 for details.

----- X------ Cheq ----- ■ -----  Sup

Figure 24. Canada Warbler abundance over time in two
Forests. See page 8 for details.
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Chestnut-sided Warbler had a significant increasing trend in the Chippewa National Forest (Fig. 
25). This was the only significant trend reported for this species from these surveys (Table 6). 
This neotropical migrant^ strong association with regenerating stands and young pine habitats 
(Appendix 3) is likely a reason for its increased abundance in this region. Forest management 
practices such as timber harvesting that increase the amount of early successional habitat will 
benefit the Chestnut-sided Warbler.

------«------ Chcq ----- • -----  Chip
----- ■ -----  Sup

Figure 25. Chestnut-sided Warbler abundance over time in 
the three Forests. See page 8 for details.

As is evident by the brief description of some of the life history characteristics of these 12 species 
showing a significant increasing or decreasing trend, no one characteristics is common among 
them. For example, those species that decreased in abundance were not all neotropical migrants. 
Also, fluctuations in abundance generally were inconsistent among groups within each of the bird 
guilds (forage, migration, and nest). However, the results do show us that the monitoring 
program has reached a state of longevity where trends can be detected. With continued 
monitoring, we will be able to provide information on the status of forest birds arid insight into the 
causes of significant trends.

What will the monitoring tell us?

1) Long-term monitoring will give us information on species abundance patterns over time. These 
data will be used to identify specie? that are significantly increasing or decreasing in abundance. 
The monitoring data will be used to identify species at risk and those where more information on 
reproductive success may be required. In addition, monitoring in all three Forests will allow us to 
separate local trends from regional trends which will assist us in identifying species that will 
require the most attention first.
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2) Because our data are collected in stands delineated and identified by the Forest Service, it is 
directly linked to any habitat and forest inventory data base that the Forest Service utilizes in its 
planning process.

3) We have completed habitat classifications of all three Forests based on remote sensing 
technologies and have this information in a geographic information system (GIS) at NRRI. These 
data were gathered under separate funding provided by the Legislative Commission on 
Minnesota’s Resources (LCMR)， the Superior and Chequamegon National Forests. Our bird data 
points have been digitized and overlaid on this habitat map. This link will allow us to use our bird 
monitoring data to identify relationships between bird species abundance and productivity and 
habitat and landscape features.

What will the monitoring not tell us?

1) The monitoring will not provide us demographic information for species. Although it has been 
hypothesized that the preferred habitat for an individual species is the most prcxiuctive in terms of 
prcxlucing young, these questions have not been addressed for most passerine species. We are 
beginning to address some of these questions as part of our other studies in Minnesota, for 
example questions that will determine whether censuses based on singing males can be linked to 
productivity. However, obtaining good demographic information that is related to both habitat 
and landscape features is time-consuming and expensive even for one species. It requires a 
minimum of 20 nests/species/habitat type to obtain reliable reproduction estimates and 10-20 sites 
are needed to get precise data. The large number of nests required per species, coupled with the 
difficulty in finding nests for most species (e.g., an experienced observer may find 2-5 nests/day) 
makes this an expensive and time-consuming activity.

2) There are several species that are rare and where significant population trends can not be 
detected with our current monitoring scheme. However, it is unlikely that we could detect trends 
for these species even if we doubled or tripled the number of samples. We are currently able to 
detect trends for about 75% of the species and this includes most neotropical migrant species.
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National Forest 9030

District 9035

Compartment 12

Stand Number 36

Site Number -134

Observer(s)

Date

Time (start)

Dist. to road (m)

Road Type (codes)

Temperature

Wind (codes)

Sky (see codes)

Noise (codes)

FS Type 559

Stand Size 47

Species AOU # lnd/10 min lnd/5 min lnd/3 min type Out Foliage Height Diversity Height Class

6 6 6 6 20-35 m

5 5 5 5 10-20 m

4 4 4 4 5-10 m

3 3 3 3 2-5 m

2 2 2 2 .5-2 m

1 1 1 1 < .5 m

N S E W

Notes:
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National Forest
•

Oistrict

Connpartmeat ^

Stand Number

Scte Number

O b servers)

D ate

Time (start)

Otst. (o road (m)

R oad Type (cod es)

Temperature

Wind (codes)

S ky (se e  co des )

N o is e  (codes)

Bird record ing  c o d e s  
0-3 m inutes1 3-5 m inutes2

CaUing: NAWA Flyovec^-NAWA—̂
Observed: NAWA

S p e c ie s AOU ^ la d / iQ  mtn (nd/5 m(n (rKlO min Misc FS Type (see compartment map)
1

Stand Size (acres, VMS data base)

Canopy Height (m)
l
1
I

i ^ Tree Oenstty (t = few to 5 = dense)

/ Shrub Oenst^ (1 =  fev/ to 5 = dense)

High Canopy cover  (%}

High Canopy %  Oeodaous (%: 0 = ad conifer)

Subcartopy cover (lower layer of trees: %)

Subcanopy % Oeciduous (%: 0 = all cx>ntfer)

Understory cover (3 ft to 12 ft: %)

Understocy % Oedduoas (%: 0 = all conifer)

• Ground oover (3 (t to groa(\d: %) '

Tree, species (up to 5: codes)

Shrub sp e a e s  (up to 5: codes)

Spcaal Features (codes)



Appendix 2. c o n t i n u e d .

NATIONAL FOREST
9020 C hequam egon
9030 C hippew a
9040 St. C ro ix  
9090 S uperio r

DISTRICT
9021 Park Falls
9022 G lidden
9023 M edford
9024 H ayw ard
9025 W ashburn
9031 B lackduck
9032 Cass Lake
9033 Deer R iver
9034 M arceil
9035 W alker
9041 Milie Lacs
9042 Carlton
9043 Pine 
9092 G unflin t
9095 Kawishivvi
9096 LaC ro ix
9097 Tofte

W IN D SP E ED  C O D ES
0 No w ind
1 Leaves bare ly  m ove
2 Leaves, sm all tw igs m ove
3 Leaves, tvWgs in constan t 

m otion
4 S m all branches m ove
5 Large branches, sm all trees  

sw ay
6 Large branches in 

con tinuous m otion
7 W hole  trees in m otion

S KY  C O VER
0 C lear (<10% )
1 S catte red  (10-50% )
2 巳 roken (60-90% )
3 O vercas t (>90% )
4 Fog
5 L igh t m ist
6 W a te r dripp ing o ff vege ta tion
7 Rain during last 5 m inutes 

of census
8 Rain during last 7 m inutes
9 Pain during entire census

NOISE
1 N atura l (river, insects, etc)
2 U nnatura l (traffic , logging)

R O A D  TY PE /
1 Trail
2 Forest road
3 Gravel road
4 2-lane blacktop
5 4-lane blacktop

TREE(>2.5CM DBH)
1 None or few
2 <5 in 10m radius
3 6-20 in 10m radius
4 21-40 in 10m radius
5 >40 in 10m radius

SHRUB DENSITY
1 < 10 in 10m radius
2 11-100
3 101-500
4 501-1000
5 > 1000

ALL PERCEN丁 ESTIMATES 
0-100 Increments of 10%

TOPOGRAPHY
1 Ridgetop
2 Wet sidehill
3 Dry sidehill
4 Wet flat
5 Dry flat
6 Rolling
7 Broken (edges)
8 Bottom or draw

SPECIAL FEATURES
1 Beaver flooding
2 Large downed logs
3 Small openings
4 Snags
5 Wetland pocket in site
6 Woodland pond in site
7 Natural opening in site
8 Rock outcrop
9 Residual trees/hardwood

10 Residual trees/conifer
11 Residual patches

TREE SPECIES 
972 American Elm
012 Balsam Fir 
741 Balsam Poplar 
951 Basswood 
543 Black Ash 
762 Black Cherry 
095 Black Spruce 
313 Box-elder 
823 Bur Oak

601 Butternut 
970 Elm sp,
544 Green Ash
702 Hornbeam
701 丨 ronwood
105 Jack Pine
743 Large-toothed Aspen
261 Northern Hemlock
809 Northern Pin Oak
833 Northern Red Oak
375 Paper Birch
746 Quaking Aspen
316 Red Maple
317 Silver Maple
318 Sugar Maple 
071 Tamarack 
241 White Cedar 
802 White Oak 
129 White Pine 
094 Wh'rte Spruce 
920 Willov/ sp.
371 Yellow Birch

SHRUB SPECIES 
352 Alder sp.
073 Bearberry
074 Blueberry sp.
377 Bog Birch 
016 Bog Laurel
025 Bush Honeysuckle 
763 Choke Cherry -
054 Common Blackberry 
051 Currant, Gooseberry
495 Dogwood species
075 Downy Arrow-wood 
500 Hawthorn
022 Hazelnut
083 High-bush Cranberry _ 
034 Honeysuckle 
006 Juneberry
032 Labrador-tea 
015 Leather-leaf
026 Leatherwood 
935 Mountain Ash 
593 Mountain Holly
319 Mountain Maple 
047 Poison Ivy
055 Red Raspberry
497 Red Osier Dogwood
496 Round-leaved Dogwood 
064 Snowberry
063 Spiraea 
082 Squash berry
033 Sweet Fern 
077 Viburnum sp.
053 Wild Rose
592 Winterberry Holly



Appendix 3. Habitat associations o f birds within 12 habitat types in the Chequamegon, Chippewa, and Superior National Forests based on relative abundance o f 
birds in each habitat type. Significance for habitat is given: *, P < 0.05; **, P <0.01; ***, P < 0.001; nt = the species was not abundant enough to test; ns = habitat 
was not sampled in that forest; + = habitats where rare species were present, but not common enough for habitat associations to be derived. Blank in column means 
that species was not found in that habitat.

Habitat associations: •  =  strong association; I = medium association; O  = weak association; + = present

Species F o res t Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

W ood Duck Chequamegon nt + + ns ns

Superior nt ns ns ns ns +

Osprey Chippewa nt ns ns ns + ns ns

Sharp-shinned Hawk Chippewa nt ns ns + + ns ns ns

Cooper's Hawk Chequamegon nt + ns ns

Chippewa nt ns ns ns + ns ns

Northern Goshawk Chequamegon nt + ns ns

Chippewa nt ns ns ns + ns ns

Broad-winged Hawk Chequamegon nt + + '+ + ns ns

Chippewa nt ns ns + + ns + + + + ns ns

Superior nt ns ns ns ns + + + +

Red-tailed Hawk Chequamegon nt + + ns ns

Chippewa nt ns ns + ns + ns ns

American Kestrel Superior nt ns ns + ns ns

Spruce Grouse Superior nt ns ns + ns ns



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o rest Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Ruffed Grouse Chequamegon *
〇 • 1 1 1 1 1 ns ns

Chippewa nt ns ns + ns + + + + ns ns

Superior ns ns 1 1 ns ns 1 o 1 1 • •

K illdeer Chequamegon nt + + . ns ns

Chippewa nt ns ns + ns ns ns

Upland Sandpiper Chequamegon nt + ns ns

Common Snipe Chequamegon nt + ns ns

Chippewa nt ns ns + + + ns + + ns ns

Superior nt ns ns + + ns ns + + +

American
W oodcock

Chequamegon nt + ns ns

Chippewa nt ns ns ns + ns ns

Superior nt ns ns ns ns +

M ourning Dove Chequamegon nt + + + + ns ns

Chippewa nt ns ns + ns + ns ns

Black-billed Cuckoo Chequamegon nt + + + + + ns ns

Chippewa nt ns ns + + ns + + + ns ns

Superior nt ns ns + ns ns + + + + +

Great H om ed Owl Chequamegon nt + ns ns



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o rest Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Barred Owl Chequamegon nt + + + + + ns ns

Superior nt ns ns ns ns +

Great Gray Owl Superior nt ns ns ns ns +

Boreal Owl Superior nt ns ns ns ns +

Northern Saw-whet 
Owl

Superior nt ns ns + ns ns

Common Nighthawk Chequamegon nt + ns ns

Chippewa nt ns ns + ns ns ns

Superior nt ns ns + ns ns

W hip-poor-will Chequamegon nt + ns ns

Chippewa nt ns ns ns + ns ns

Superior nt ns ns ns ns +

Ruby-throated
Humm ingbird

Chequamegon nt + + + + + ns ns

Chippewa nt ns ns + + + . ns + + + + ns ns

Superior nt ns ns + ns ns + + + +

Red-headed
W oodpecker

Chequamegon nt + ns ns



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o rest Signif.
hab.

Lowland
Open

Upland
Open

Regen. 
Res id.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Yellow-bellied 
Sap sucker

Chequamegon ** o 〇 i 1 1 〇 \ 1 • ns ns

Chippewa 氺氺氺 ns ns 1 l • ns 〇 1 1 • ns ns

Superior 氺氺 ns ns 1 l ns ns 〇 • • • • 1

Downy W oodpecker Chequamegon 〇 1 1 o 1 # ns ns

Chippewa ns ns 1 l • ns o o 1 > ns ns

Superior 氺 ns ns 〇 i ns ns 1 1 • ❹

Hairy W oodpecker Chequamegon 〇 I 1 • 1 〇 1 1 ns ns

Chippewa ns ns 1 • • ns 1 o • 〇 ns ns

Superior ns ns > 〇 ns ns 1 • 1 1 • 1

Black-backed
W oodpecker

Chequamegon nt + ns ns

Chippewa nt ns ns ns + ns ns

Northern Flicker Chequamegon * 1 % l 1 〇 〇 1 1 ns ns

Chippewa ns ns • # > ns 〇 〇 1 ns ns

Superior * ns ns 鲁 l ns ns 1 1 • 1 1 〇

Pileated
W oodpecker

Chequamegon nt + + + + + ns ns

Chippewa ns ns 〇 I • ns o 1 1 ns ns

Superior ns ns » 〇 ns ns > » 1 > • •



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o rest Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Olive-sided
Flycatcher

Chequamegon n t + ns ns

Chippewa 氺氺氺 ns ns 1 # ns 〇 o ns ns

Superior nt ns ns + + ns ns + + + + + +

Eastern W ood- 
Pewee

Chequamegon 氺**
〇 1 〇 1 1 • • 1 1 ns ns

Chippewa 氺氺氺 ns ns o o 、 ns • • » 1 ns ns

Superior ns ns o 〇 ns ns 〇 • 1 1 〇 〇

Yellow-bellied
Flycatcher

Chequamegon 氺氺氺 1 1 # 1 〇 ， o o o 1 ns ns

Chippewa 本氺氺 ns ns 1 • 〇 ns o o o 〇 ns ns

Superior 氺氺氺 ns ns 1 • ns ns > 1 o 〇 1 1

Alder Flycatcher Chequamegon 氺氺氺 • i 1 1 〇 o o o o ns ns

Chippewa 氺氺氺 ns ns • 參 > ns o o o ns ns

Superior 氺氺氺 ns ns • 1 ns ns o 〇 1 〇 1 〇

Least Flycatcher Chequamegon 氺氺氺
〇 〇 1 1 1 » 1 1 • • ns ns

Chippewa 氺氺氺 ns ns o o m ns 1 1 • • ns ns

Superior 氺氺氺 ns ns o 1 ns ns o • 1 • 1 〇

Eastern Phoebe Chequamegon nt + + ns ns

Chippewa nt ns ns + + + ns + + ns ns

Superior nt ns ns + ns ns + +



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o rest Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Great Crested 
Flycatcher

Chequamegon 氺氺氺 1 o 1 # • o 1 1 1 ns ns

Chippewa 氺氺氺 ns ns 1 1 • ns 〇 1 • ns ns

Superior nt ns ns + + ns ns + + + +

Eastern Kingbird Chequamegon nt + + + + ns ns

Chippewa nt ns ns + + ns + + + + ns ns

Superior nt ns ns + ns ns + + +

Tree Swallow Chequamegon nt + + + ns ns

Chippewa nt ns ns + + ns + + + ns ns

Superior nt ns ns + ns ns +

Gray Jay Chequamegon nt + + + + + ns ns

Chippewa 氺氺氺 ns ns 1 • 1 ns 〇 o ns ns

Superior ns ns 1 • ns ns 〇 1 1 o 1 1

Blue Jay Chequamegon 氺氺氺 1 〇 • 1 1 1 1 1 > 1 ns ns

Chippewa 氺氺氺 ns ns 1 • 〇 ns 1 1 1 1 ns ns

Superior 氺 ns ns • 〇 ns ns o 〇 1 1 • 1

American Crow Chequamegon nt + + + + + + + + + + ns ns

Chippewa ns ns • 1 • ns o o 1 • ns ns

Superior nt ns ns + + ns ns , + + + + + +



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o res t Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Common Raven Chequamegon nt + + + + + + + + + ns ns

Chippewa nt ns ns + + ns + + + + ns ns

Superior nt ns ns + + ns ns + + + + +

Black-capped
Chickadee

Chequamegon 1 • 1 1 1 〇 . > o 〇 ns ns

Chippewa * ns ns • # 1 ns • 1 1 o ns ns

Superior * ns ns » 1 ns ns o 1 • 1 • 〇

Boreal Chickadee Chequamegon nt + ns ns

Chippewa nt ns ns + + ns + ns ns

Superior nt ns ns + ns ns +

Red-breasted
Nuthatch

Chequamegon 氺氺氺 1 • 1 1 1 1 • 〇 1 ns ns

Chippewa * 氺木 ns ns 1 # 1 ns 1 • 1 o ns ns

Superior 氺本氺 ns ns o 1 ns ns 1 • 1 〇 1 •

W hite-breasted
Nuthatch

Chequamegon * o 〇 • 1 » • 1 ns ns

Chippewa 氺氺氺 ns ns o 〇 • ns 1 1 o 1 ns ns

Superior nt ns ns + ns ns + + + + + +

Brown Creeper Chequamegon 氺氺 1 # • 〇 o 1 1 ns ns

Chippewa 伞氺氺 ns ns 〇 1 • ns 1 1 o 1 ns ns

Superior 氺氺氺 ns ns 〇 1 ns ns o • 1 1 1 >



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o res t Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

House W ren Chequamegon nt + ns ns

Chippewa nt ns ns + ns + ns ns

Superior nt ns ns + ns ns + +

W inter W ren Chequamegon 氺氺氺
〇 m • 1 o o 1 1 ns ns

Chippewa 氺氺氺 ns ns 1 1 ns o 1 o 1 ns ns

Superior * 氺氺 ns ns > • ns ns o 1 1 1 1 •

Sedge W ren Chequamegon nt + ns ns

Chippewa nt ns ns + + ns + ns ns

Superior nt ns ns + ns ns + + + +

M arsh W ren Chippewa nt ns ns + ns ns ns

Superior nt ns ns + + ns ns

Golden-crowned
Kinglet

Chequamegon • • 1 o 1 ns ns

Chippewa 氺氺氺 ns ns > ❿ ns o 1 〇 o ns ns

Superior 氺氺氺 ns ns o • ns ns • 1 1 o 1 •

Ruby-crowned
Kinglet

Chequamegon nt + + + + + ns ns

Chippewa nt ns ns + + ns + ns ns

Superior nt ns ns + + ns ns + + + + + +



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o rest Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Eastern Bluebird Chequamegon nt + + + ns ns

Chippewa nt ns ns + ns ns ns

Superior nt ns ns + ns ns

Veery Chequamegon 氺氺氺 • 〇 1 • 〇 . 〇 . 1 1 1 ns ns

Chippewa 伞氺氺 ns ns 1 〇 • ns o o • 1 ns ns

Superior 本氺氺 ns ns • 〇 ns ns o 1 1 • 1 1

Swainson's Thrush Chequamegon nt + + + + ns ns

Chippewa nt ns ns + + ns + + + ns ns

Superior 氺氺氺 ns ns 〇 • ns ns > 1 1 1 • •

Hermit Thrush Chequamegon 氺*氺
〇 〇 • 1 1 1 1 1 1 ns ns

Chippewa 氺氺氺 ns ns 1 m 〇 ns > 1 o 1 ns ns

Superior 氺氺 ns ns o o ns ns • m 1 1 1 〇

W ood Thrush Chequamegon nt + + + + + + + ns ns

Chippewa nt ns ns + + + ns + + ns ns

Superior nt ns ns + + ns ns + +

American Robin Chequamegon 氺氺氺
〇 I • 〇 〇 1 1 i 1 1 ns ns

Chippewa 氺氺 ns ns 1 i ns 1 • o 1 ns ns

Superior 氺氺 ns ns • m ns ns o i 1 > 1 1



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o rest Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Gray Catbird Chequamegon nt + + + ns ns

Chippewa nt ns ns + + + ns + + ns ns

Superior nt ns ns ns ns +

Brown Thrasher Chequamegon 氺氺氺 # • 1 o ns ns

Chippewa nt ns ns + ns + ns ns

Superior nt ns ns + ns ns +

Cedar W axwing Chequamegon nt + + + + + + + + + + ns ns

Chippewa ns ns • 1 〇 ns • o 1 1 ns ns

Superior ns ns • 〇 ns ns 1 • o 1 1 〇

Solitary Vireo Chequamegon 〇 # • 1 • 1 1 1 ns ns

Chippewa 氺氺氺 ns ns 〇 m ns 1 1 ns ns

Superior *氺氺 ns ns 1 m ns ns 1 1 〇 o 1 1

Yellow-throated
Vireo

Chequamegon o 〇 • > 1 > » ns ns

Chippewa 木氺氺 ns ns o 〇 1 ns 1 〇 • 1 ns ns

Superior nt ns ns + + ns ns +

W arbling Vireo Chequamegon nt + ns ns

Chippewa nt ns ns ns + ns ns



滅x 5. continued

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o rest Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature 
Mixed .

Red-eyed Vireo Chequamegon 氺氺氺 〇 o o 1 1 • 1 1 • • ns ns

Chippewa 氺木氺 ns ns 1 〇 • ns • 1 • • ns ns

Superior 氺氺氺 ns ns 1 o ns ns 1 1 • • 1 1

Golden-winged
W arbler

Chequamegon 氺氺氺 • 1 1 1 o 1 ns ns

Chippewa 氺氺氺 ns ns • » 〇 ns 1 o o » ns ns

Superior ns ns • ns ns o 1 o 〇

Tennessee W arbler Chequamegon nt + + + + ns ns

Chippewa nt ns ns + + + ns ns ns

Superior nt ns ns + + ns ns + + + + + +

Nashville W arbler Chequamegon 氺氺氺 1 〇 0 1 1 1 1 1 o 1 ns ns

Chippewa 氺氺氺 ns ns 1 # 〇 ns o 1 o 1 ns ns

Superior * ns ns • • ns ns • 1 1 1 1 〇

Northern Parula Chequamegon 氺木氺 〇 • 1 1 o 1 ns ns

Chippewa 氺氺氺 ns ns 1 • 1 ns • 1 〇 1 ns ns

Superior 氺氺氺 ns ns 〇 1 ns ns o o 1 1 1 •

Yellow W arbler Chequamegon nt + + + + ns ns

Chippewa 氺 ns ns • 〇 1 ns o 1 1 1 ns ns

Superior ns ns 1 ns ns 1 1 o • • 〇



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species Forest Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Chestnut-sided
Warbler

Chequamegon 氺*氺 m 1 〇 1 1 〇 > 1 、 1 ns ns

Chippewa 氺氺氺 ns ns • 〇 » ns • 1 1 > ns ns

Superior 氺氺氺 ns ns • 〇 ns ns • 1 > 1 1 〇

Magnolia Warbler Chequamegon 1 〇 • 1 o o ns ns

Chippewa nt ns ns + + + ns + + + + ns ns

Superior 氺氺氺 ns ns 〇 1 ns ns 1 〇 o 1 1 0

Cape May Warbler Chequamegon nt + + + + + + ns ns

Chippewa nt ns ns + + ns + ns ns

Superior nt ns ns + + ns ns + + + + + +

Black-throated Blue 
Warbler

Chequamegon 〇 1 1 o > • ns ns

Chippewa nt ns ns + ns + ns ns

Superior 氺氺氺 ns ns 〇 ns ns o 1 1 1 •

Yellow-rumped
Warbler

Chequamegon 氺氺氺 1 • 1 〇 1 1 1 〇 〇 ns ns

Chippewa 氺木氺 ns ns 1 • 〇 ns 1 1 〇 〇 ns ns

Superior 氺氺木 ns ns 1 • ns ns 1 1 〇 o 〇 1

Black-throated 
Green Warbler

Chequamegon 氺氺氺 〇 1 » • o 1 1 • ns ns

Chippewa ns ns o 1 1 ns o • 1 1 ns ns

Superior 氺氺氺 ns ns o 1 ns ns > 1 1 1 1 籲



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o res t Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Blackburnian
W arbler

Chequamegon 氺氺 o 〇 1 o • 1 1 1 1 ns ns

Chippewa 氺氺氺 ns ns 〇 ft 1 ns • • 1 1 ns ns

Superior 氺氺* ns ns 〇 1 ns ns » 1 » 1 1 #

Pine W arbler Chequamegon 氺氺本 » 1 # • o ns ns

Chippewa 氺氺氺 ns ns o o ns » • o o ns ns

Superior 氺氺氺 ns ns 1 〇 ns ns 1 • o o 1 1

Palm W arbler Chequamegon nt + + ns ns

Chippewa nt ns ns + + ns + + ns ns

Superior nt ns ns + ns ns + + + +

Bay-breasted
W arbler

Chequamegon nt + + + ns ns

Chippewa nt ns ns ns + ns ns

Superior nt ns ns + ns ns + + +

Black-and-white
W arbler

Chequamegon 氺氺氺 • 〇 • 1 > > 1 » ns ns

Chippewa 氺氺 ns ns 1 • 1 ns o o 1 1 ns ns

Superior 氺氺 ns ns 1 1 ns ns o 1 1 • • 1

Am erican Redstart Chequamegon *
〇 1 〇 1 1 1 • ns ns

Chippewa *水氺 ns ns 1 〇 1 ns • 1 1 1 ns ns

Superior ns ns • 1 ns ns > o » • 〇 •



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o rest Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Ovenbird Chequamegon 氺氺氺
〇 o 1 1 1 • • • • • ns ns

Chippewa 氺氺氺 ns ns 〇 〇 • ns 1 # • • ns ns

Superior 氺氺氺 ns ns o o ns ns # 1 • 1 1 1

Northern
W aterthrush

Chequamegon 氺氺氺 > 1 • o o o 〇 ns ns

Chippewa nt ns ns + ns + + ns ns

Superior nt ns ns + + ns ns + + + + +

Connecticut W arbler Chequamegon nt + + + + + + ns ns

Chippewa 水氺氺 ns ns 1 # 〇 ns o o o ns ns

Superior ns ns 1 • ns ns 1 1 o 1 〇 1

M ourning W arbler Chequamegon i i o 〇 • # 1 1 ns ns

Chippewa 氺氺氺 ns ns 1 〇 • ns 1 1 〇 1 ns ns

Superior *氺氺 ns ns • 〇 ns ns 1 1 1 1 1 〇

Common
Yellowthroat

Chequamegon 氺氺氺 # 1 1 1 1 1 o o 1 o ns ns

Chippewa 氺氺氺 ns ns • • • ns o o 1 1 ns ns

Superior 氺氺氺 ns ns • , ns ns 1 o o 1 〇 〇

W ilson's W arbler Chequamegon nt + + + + + ns ns

Superior nt ns ns + + ns ns +



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o res t Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Canada W arbler Chequamegon 氺 1 1 • o o 1 o 1 ns ns

Chippewa nt ns ns + + + ns + + + + ns ns

Superior 氺氺氺 ns ns 1 1 ns ns 〇 o 1 • • 1

Scarlet Tanager Chequamegon 本氺氺
〇 1 〇 1 1 1 • • 1 ns ns

Chippewa 氺氺氺 ns ns 1 o 〇 ns • 1 • 1 ns ns

Superior 氺幸氺 ns ns 〇 〇 ns ns o 1 1 1 •

Northern Cardinal Chequamegon nt + ns ns

Rose-breasted
Grosbeak

Chequamegon 氺氺氺 1 〇 # 〇 • 〇 1 • 1 1 ns ns

Chippewa 氺氺 ns ns • 1 〇 ns 1 o 〇 1 ns ns

Superior 氺氺氺 ns ns • 〇 ns ns 1 1 1 • 、 1

Indigo Bunting Chequamegon 氺氺
〇 # 1 〇 1 1 1 1 1 ns ns

Chippewa ’ 氺 ns ns • 〇 〇 ns 1 o 1 1 ns ns

Superior nt ns ns + ns ns + + + +

Dickcissel Chequamegon nt 〇 ns ns

Rufous-sided
Towhee

Chequamegon 本氺氺 1 # • 1 1 1 o 1 ns ns

Chippewa nt ns ns + ns + + + ns ns



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o rest Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Chipping Sparrow Chequamegon 氺氺氺 1 1 • o 1 o 1 1 o 〇 ns ns

Chippewa 氺氺氺 ns ns 1 1 〇 ns • • 1 o ns ns

Superior 氺氺 ns ns • 1 ns ns • • > 〇 1 1

Clay-colored
Sparrow

Chequamegon 氺氺氺 1 • • o ns ns

Chippewa nt ns ns + ns ns ns

Superior nt ns ns + ns ns

Field Sparrow Chequamegon nt + ns ns

Vesper Sparrow Chequamegon 氺氺氺 1 • 1 1 〇 ns ns

Chippewa nt ns ns + ns ns ns

Superior nt ns ns + ns ns

Savannah Sparrow Chequamegon nt + + + ns ns

Chippewa nt ns ns ns + ns ns

Grasshopper
Sparrow

Chequamegon nt + ns ns

Le Conte's Sparrow Chequamegon nt + ns ns

Chippewa nt ns ns + ns ns ns

Song Sparrow Chequamegon 籲 • 1 1 1 〇 o 〇 o o ns ns

Chippewa 氺氺氺 ns ns • 1 • ns o o 1 ns ns

Superior 氺氺氺 ns ns • 1 ns ns o 1 > 1 〇 〇



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o rest Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Lincoln's Sparrow Chequamegon nt + + ns ns

Chippewa nt ns ns + + ns ns ns

Superior nt ns ns + + ns ns + + +

Swamp Sparrow Chequamegon 氺氺氺
參 1 1 〇 〇 〇 ns ns

Chippewa 氺木氺 ns ns 1 • 1 ns 〇 〇 ns ns

Superior ns ns • 1 ns ns o 1 1 o 1 1

W hite-throated
Sparrow

Chequamegon 氺氺氺 # 〇 1 • 1 o 1 1 1 ns ns

Chippewa 氺氺木 ns ns • ⑩ • ns o 1 o 1 ns ns

Superior 氺氺氺 ns ns • 1 ns ns 1 1 〇 1 1 〇

Dark-eyed Junco Chequamegon 氺氺氺 • 1 1 • 1 o ns ns

Chippewa nt ns ns + + ns + .+ ns ns

Superior nt ns ns + + ns ns + + + +

Red-winged
Blackbird

Chequamegon 氺氺氺 • 1 1 1 » o 1 o 1 ns ns

Chippewa ns ns » 1 # ns • o ns ns

Superior ns ns 1 ns ns 1 o • 1

Eastern M eadowlark Chequamegon nt + ns ns

Chequamegon nt + ns ns

Rusty Blackbird Superior nt ns ns + ns ns



Appendix 3. continued.

Habitat associations: •  = strong association; > = medium association; O = weak association; + = present.

Species F o rest Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Brewer's Blackbird Chequamegon nt + + ns ns

Chippewa nt ns ns ns + ns ns

Superior nt ns ns + ns ns

Common Grackle Chequamegon nt + ns ns

Chippewa nt ns ns + ns + + ns ns

Superior nt ns ns + + ns ns

Brown-headed
Cowbird

Chequamegon 氺氺氺
〇 1 • 〇 1 〇 1 1 o o ns ns

Chippewa * ns ns • o 1 ns 1 1 • 1 ns ns

Superior nt ns ns + ns ns + +

Northern Oriole Chequamegon nt + + ns ns

Chippewa nt ns ns + + + ns + • + + ns ns

Superior nt ns ns + + ns ns + +

Purple Finch Chequamegon * • 〇 1 • o 1 ns ns

Chippewa * ns ns 1 • ns 1 • 1 〇 ns ns

Superior ns ns > 1 ns ns 1 1 〇 〇 • 1

Red Crossbill Chippewa nt ns ns ns + ns ns

W hite-winged
Crossbill

Chippewa nt ns ns ns + ns ns

Common Redpoll Chippewa nt ns ns ns + ns ns



Appendix 3. continued.

Habitat associations: •  = strong association; I = medium association; O = weak association; + = present.

Species F o rest Signif.
hab.

Lowland
Open

Upland
Open

Regen.
Resid.

Lowland
Conifer

Lowland
Decid

Mature
Hemlock

Young
Pines

Mature
Pines

Young
Decid

Mature
Decid

Young
Mixed

Mature
Mixed

Pine Siskin C hippew a. nt ns ns + ns ns ns

Superior nt ns ns + ns ns + + + + +

American Goldfinch Chequamegon 氺氺氺 1 # 1 1 1 〇 1 1 1 1 ns ns

Chippewa 氺氺氺 ns ns • o ns o 1 1 ns ns

Superior nt ns ns + + ns ns +

Evening Grosbeak Chequamegon 氺氺
〇 1 1 1 1 • • 〇 1 ns ns

Chippewa nt ns ns + + ns ' + + + ns ns

Superior * ns ns o 1 ns ns 1 1 1 1 • 1


