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ABSTRACT

In the Western Basin of Lake Erie in northwestern Ohio, stopover migrants are
concentrated into remnant patches of woody habitat in landscapes dominated by
agriculture. These habitat areas likely are important for migrants but little research has
quantified the relative use and quality of available habitats. From mid-April through May
2003-2005, | studied landbird stopover using point count surveys, mist-netting,
assessment of daily mass gain, and habitat measurements. Sites were located in
mature inland forest (0.4-5.3 km from lakeshore; 14 sites), dogwood shrubland (1.3-5.3
km from lakeshore; 7 sites), and mature beach ridge forest along the lakeshore (7
sites). Point-counts were conducted at 28 sites (5-6 times per year) and mist netting
occurred at 12 sites (4 sites per habitat) on 8 days per site and year and included
15,384 mist-net-hours.

The four most abundant stopover migrants recorded during point count surveys
were (in decreasing abundance): White-throated Sparrow, Yellow-rumped Warbler,
American Redstart, and Ruby-crowned Kinglet. Point count surveys indicated that 14 of
21 species (67%) of stopover migrants tested had greater abundance within beach
ridges relative to other habitats, with mature inland forest typically having more
individuals than in dogwood shrub habitat. The magnitude of the difference was large
with 9 of the 14 species recorded at least two times more frequently in beach ridge
relative to the habitat of second highest abundance. Only Rusty Blackbird was more
abundant in mature inland forest and dogwood shrubland.

The most abundant stopover migrants captured in mist net surveys were (in
decreasing abundance): Yellow-rumped Warbler, White-throated Sparrow, Magnolia
Warbler, and Palm Warbler. Twelve of 16 species (75%) of stopover migrants tested
exhibited significant differences among habitats, and 10 of these 12 species had higher
capture rates in beach ridge forest. Similar to point count data, the magnitude of the
difference between beach ridge and other habitats was large for many species. For 7 of
the 16 species tested, relatively higher capture rates were recorded in dogwood
shrubland relative to mature inland forest, a pattern that likely resulted from higher
capture probability within shrubland habitats.

A condition index (size-adjusted mass) was regressed against time of capture to
assess daily mass gain. Despite intensive netting effort, very few species were
captured in sufficient numbers in the three different habitats, thereby limiting
comparisons of energetic condition among habitats. Results indicated that no species
had a significant negative trend in mass gain in any habitat. Relatively small numbers
of the 19 species tested exhibited significant positive trends in diurnal mass gain within
the habitats. Only 1 of 15 species in dogwood shrubland (White-throated Sparrow) and
only 3 of 19 species (Ruby-crowned Kinglet, Hermit Thrush, and Palm Warbler) in
beach ridge forest exhibited significant positive trends in body mass. In contrast, 5 of 9
migrant species (55.5%) had positive diurnal trends in mature inland forest. Yellow-
rumped Warbler, Ovenbird, Northern Waterthrush, and White-throated Sparrow each
showed positive trends in mass gain in mature inland forest, but no significant increases



in beach ridge sites; Hermit Thrush was the only species that gained mass in beach
ridge forest, but not in mature inland forest. This suggests that migrants may have had
more success in gaining mass in mature inland forest than in beach ridge forest or
dogwood shrubland. Such a pattern might be expected given that high densities of
migrants in shoreline areas could depress arthropod availability and reduce mass gain
due to increased competition for food. However, more data are needed for a wider
variety of species to fully interpret patterns of mass gain among habitat types, and these
results should be viewed as preliminary.

Across all habitats, the model that best explained variation in spring abundance
of migrants included lake distance, trees 23-38 cm dbh, and stem density 2-3 m in
height; lake distance appeared in all top-ranked models suggesting a higher importance
of this variable in contributing to observed abundances. Sites that were closer to the
lake had more migrants, as did sites with both mature trees and more developed
understory vegetation. However, from a management perspective, it was necessary to
examine these questions at the site/habitat level.

In dogwood shrubland the factor that was most strongly associated with migrant
abundance was small trees (8-23 cm in dbh). Sites that had a mix of emergent small
trees, which increased both horizontal and vertical heterogeneity in habitat, clearly had
higher abundance of stopover migrants. Within beach ridge forest, the model
containing trees 23-38 cm in dbh was by far the best at explaining variation in
abundance of stopover migrants. Beach ridge sites that had more mature trees of this
size class had more landbirds migrants. Within mature inland forest sites, the model
that best explained variation in migrant abundance included lake distance and stems 2-
3 min height. This suggested that mature forests with higher density of understory
vegetation were more strongly used. However, for the 14 mature inland forest sites,
lake distance was clearly the most important variable as it appeared in all top-ranked
models. Put simply, each 1 km increase in distance from the lake shore resulted on
average in an 18.7% decline in stopover migrants for mature inland forest.

Although the specific mechanisms that concentrate migrant landbirds in shoreline
areas and their relative importance are imperfectly understood, geography and the
reluctance of small landbird migrants to initiate daytime flights across the western end of
Lake Erie likely contribute strongly to the phenomenon. As a result, landbird migrants
are expected to concentrate in shoreline areas for reasons that may not always be
closely linked to the amount of available habitat and prey resources. For this reason,
management and restoration of beach ridge habitats and mature inland forest patches
closer to Lake Erie is warranted and should be pursued to the extent possible. In many
cases, it may be necessary to restore or ‘create’ a forest in what was an agricultural
field or other low-quality habitat. Although beyond the scope of the results presented
here, the creation and/or restoration of beach ridge forests should be coupled with
connectivity via trees rows and hedgerows to inland forest habitats and connectivity
along the lake shore. Where possible, landbird migrants should be provided the ability
to move more freely within the landscape. This should benefit birds that may become
‘trapped’ in small, isolated habitat patches that may have low food availability or offer



less protection from poor weather conditions. A variety of habitat management
recommendations for the three habitats are provided in the discussion of this report and
are being developed for an outreach-type pamphlet for public land managers and
private landownders.



INTRODUCTION

During the last 20 years, ornithologists and bird watchers have been very concerned
about the conservation of migratory birds, as populations of some species have strongly
declined in North America (Terborgh 1989; Askins et al. 1990). These declines were
originally attributed to events occurring on breeding grounds (e.g. nest predation, forest
fragmentation) or events occurring in wintering areas (e.g. tropical deforestation).
However, recent evidence now suggests that populations of migratory landbirds may be
limited by events occurring during migration. One recent indirect estimate suggests that
up to 85% of annual adult mortality in the Black-throated Blue Warbler (Dendroica
caerulescens) may occur during migratory periods (Sillett and Holmes 2002). Loss or
degradation of stopover habitats is a likely factor contributing to population declines
(Moore 2000). Nevertheless, current conservation plans for migratory bird species do
not adequately address stopover habitat issues and typically consider only breeding and
wintering periods (e.g. see Rosenberg 2000). Clearly, a much better understanding of
landbird ecology during migratory stopover is needed to develop conservation strategies
for migratory birds that include all aspects of their annual cycle.

During spring migration in the northern hemisphere, hundreds of species of
landbirds leave their tropical or temperate wintering grounds and fly north to breeding
areas. These birds are typically unable to accomplish this feat in a single non-stop flight
and must repeatedly stop en route to feed and rest in stopover habitats before
continuing their migration. Migrant landbirds encounter numerous difficulties during
their migration, including high energetic costs of travel, adjusting to unfamiliar habitats
or poor weather conditions, competing with migrant and resident birds, and avoiding
predation (Moore et al. 1995). Selection of high quality stopover habitat should be
important to migrants in lowering risks associated with migration and allowing them to
meet their high energetic demands more efficiently. Habitat quality is largely indicated
by a migrant’s ability to replenish the energy stores (i.e. subcutaneous body fat) it needs
to continue migration. An increase in energetic condition achieved through use of high
quality habitat should increase a migrant’s chances of successfully reaching breeding
areas and may affect arrival condition on the breeding grounds, which, in turn, could
ultimately affect reproductive output (Moore 2000).

In North America, habitat use and selection by migratory landbirds during
stopover periods has been somewhat overlooked in ecological literature. Both local
habitat features (e.g., habitat structure or plant species composition) (Petit 2000) and
landscape-level factors (e.g., amount of forest cover in the surrounding landscape)
(Moore et al. 1995) may affect the relative use of stopover habitats, but the relative
influence of such factors is not well understood. Several studies confirm that migrating
landbirds actively select certain habitats (reviewed in Petit 2000), but these studies have
been largely conducted on Gulf and Atlantic coasts or in western ecosystems. There
are relatively few published accounts of stopover habitat use in inland regions of
eastern and Midwestern North America, and fewer still that have examined migrant
energetic condition with respect to patterns of habitat use (but see Yong et al. 1998 and
Dunn 2000). An examination of habitat quality is especially important given that high



use of a particular habitat by migrants does not necessarily indicate high habitat quality
(e.g. Van Horne 1983). That is, birds could potentially have difficulty replenishing fat
stores, even in habitats where they are common.

In the Western Basin of Lake Erie in Ohio, stopover migrants must choose
among small, often isolated patches of natural habitat (e.g. mature forest, shrubland, or
wetland areas) in landscapes dominated by agriculture. These habitats likely represent
important stopover habitat to landbird migrants simply because a relatively small
proportion of the landscape remains as potential habitat. However, because migrant
landbirds traveling north in spring are reluctant to cross open waters of Lake Erie,
unusually high densities of migrants often accumulate. Indeed, concentrations of
migrant landbirds near the shoreline in the Western Basin of Lake Erie may be
unparalleled in Midwestern states (Black Swamp Bird Observatory, 2007). As a result,
remaining areas of natural habitat should be even more critical to migrating birds using
this area. Identifying the important local habitat and landscape features that affect the
use and quality of forest habitats could have significant implications for the conservation
and management of forest habitats in both the Western Basin and in other fragmented
Midwestern landscapes.

Recently, some researchers have stressed the need for additional information of
the ecology and behavior of migrating birds to develop comprehensive plans to
conservation migrant populations. Ewert et al. (2006) specifically mentioned a need to
determine the spatial and temporal use of sites and habitats by migrants as well as the
attributes that define a high quality stopover site. Similarly, Knutson et al. (2001)
emphasized the need for research in the Upper Great Lakes Plain that identifies high
quality migration habitat as a basis for conservation action.

The objectives of this study were to: 1) assess the relative abundance of
migrating landbirds in three forest habitat types (mature inland forest, dogwood
shrubland, and beach ridge forest) using point counts and mist netting, 2) assess the
quality of stopover sites by quantifying energetic condition (i.e., size-adjusted body
mass) of common migrants to estimate diurnal mass gain in the three forest habitats,
3) examine the relationship between distance from lake and variation in migrant
abundance, 4) evaluate relationships between local habitat characteristics and the
abundance of migrating birds in the three habitats, and 5) develop guidelines to assist
land managers and private landowners in managing or restoring habitats on their
property in ways that benefit migratory birds.

METHODOLOGY AND STUDY DESIGN

Study area, habitats, and site selection — Migration research was conducted
from mid April to early June in 2003-2005. In early spring 2003, | selected 28 forest
study sites in Ottawa and Lucas counties of northwestern Ohio (Table 1). Nearly 70%
of all sites used in the study were located within Ottawa National Wildlife Refuge
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(Ottawa and Darby Units) and Cedar Point National Wildlife Refuge (Table 1). Other
locations of study sites were primarily within state wildlife areas managed by the Ohio
Dept. of Natural Resources - Division of Wildlife, including Magee Marsh Wildlife Area,
Toussaint Wildlife Area, Little Portage Wildlife Area. A small number of additional study
sites were located within Crane Creek State Park, Maumee Bay State Park, and
Pearson Metropark (Figures 1-5). Sites were located in three different habitat types:
mature inland forest [0.43-5.27 km from Lake Erie; n = 14 sites], dogwood shrub (1.76-
5.34 km; n = 7 sites), and mature beach ridge forest (0.03-0.84 km; n = 7 sites) (Table
1). All sites were located at least 500 m apart.

Mature inland forest and beach ridge forest sites had canopies from 18-24 m tall
and were dominated by trees in the 23-38 cm diameter class, with some trees >38 cm in
diameter. Forest canopies were largely continuous, with occasional tree-fall gaps in
mature inland forest; beach ridge forest had more tree-fall gaps and a less continuous
canopy. Understory shrubs and saplings were typically sparse and patchily distributed
in mature inland forest, whereas beach ridge sites had well-developed understory trees
and shrubs. Common overstory tree species within mature inland forests included,
American elm (Ulmus americana), ashes (Fraxinus sp.), hackberry (Celtis occidentalis),
red maple (Acer rubrum), silver maple (A. saccharinum), basswood (Tilia americana),
honey locust (Gleditsia tricanthos), a variety of oaks [e.g. pin oak (Quercus palustris),
red oak (Q. rubra), swamp white oak (Q. bicolor), and hickories such as shagbark
(Carya ovata)]. Forest canopy trees in beach ridge sites tended to be more dominated
by cottonwood (Populus deltoides), hackberry, ashes, and elms. Common woody
understory plants in both mature forests included a variety of shrubs species and
saplings of canopy trees (e.g. ashes, red maple, hackberry), and small trees like
boxelder (Acer negundo), and hawthorn (Crataegus sp.). Dogwood shrubland was
dominated by dense shrubs 2-4 m tall, including several species of Cornus shrubs and
occasional willows (Salix sp.). Small trees (5-10 m tall) were scattered within shrubland
sites and were mostly cottonwood, ashes, and boxelder.

Point count surveys of migrants — Point count surveys were conducted at
each of the 28 sites from mid April to the end of May over a three year period (2003-
2005). Birds were surveyed between 0700-1100 on all days except those with strong
wind or rain. Each of the 28 sites was surveyed approximately weekly on five occasions
during the spring of 2003 and on six occasions in both spring 2004 and 2005 (i.e. one
point count survey per site during each week of the study). During each survey day, 2
mature inland forest sites, 1 beach ridge forest site, and 1 dogwood shrub site were
surveyed. A single observer recorded all birds seen or heard and estimated the
distance to each individual during a 10-minute period.

Mist netting of migrants and energetic condition — Energetic condition of
migrant landbirds was assessed by mist netting migrants on a subset of 12 of the 28
sites (i.e. four sites each for mature inland forest, beach ridge forest, and dogwood
shrubland; Table 1). At the same time, mist netting provided information on occurrence
of migrants within habitats. However, interpretation of mist net capture data should be
done with caution given the possible biases associated with different capture
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probabilities among habitats (e.g. Remsen and Good 1996). Mist netting occurred daily
during the study and each site was netted on 8 days per year. On each day that nets
were operated, 7-12 nets were simultaneously operated in two different habitats for 6-7
hours starting at 30 minutes before sunrise. Net opening and closing times were
recorded for each individual net and a total number of mist net hours were recorded by
site for each day spent netting birds.

Migrants were captured using 2.6 x 12 meter mist nets (30 mm mesh). Birds
were removed from nets every 20-30 minutes and held in individual cloth holding bags
prior to processing. Each migrant captured was identified and banded with a U.S.
Geological Survey aluminum leg band. Data collected included: time of capture, age,
sex, wing chord, tarsus length, and molt status. Body mass was measured using an
Ohaus CS 2000 digital scale. Subcutaneous body fat was recorded using the 6-point
ordinal scale of Helms and Drury (1960).

Measurement of habitat characteristics — During early June 2003, habitat
characteristics were measured at each of the study sites using 11.3-m-radius circular
plots (James and Shugart 1970). Within a 5-m radius of the plot center, shrubs and
saplings taller than 0.5 m were recorded by species in 0-2.5 cm and 2.5-8 cm diameter
classes (measured 10 cm above ground). Percentages of vegetative cover <0.5 m tall
within the 5-m circle were recorded as shrub, herbaceous plant, downed log, or leaf
litter. Within an 11.3-m radius, trees were recorded by species in diameter at breast
height (dbh) classes 8-23 ¢cm, 23-38 cm, and >38 cm. Standing dead trees were
counted in 12-23 cm, 23-38 cm, and >38 cm dbh classes. Using a sighting tube,
canopy cover >2 m high was estimated at 2-m intervals along two perpendicular
transects running through the plot center. Canopy height and percent slope were
measured using a clinometer and plot aspect was measured with a compass.

Data analysis — Landbird species recorded during point count and mist netting
surveys were classified as either non-breeding transient species (hereafter “stopover
migrants” or “transients”; n = 65 species; Appendix 1) or locally breeding species.

Survey data: point counts — Using data from point count surveys, total abundance was
calculated separately by site and year for individual transient species and transients as
a group by summing abundances over all visits to each site within each year. Only
species recorded at least 20 times during the study (n = 21 species) were included in
individual species analyses. A generalized linear model that accounted for Poisson-
distributed count data, (PROC GENMOD; SAS Institute, 1990) was used to test for
differences in abundance among habitats using data from point counts.

Survey data: mist netting — Using count data from mist net surveys, total abundance
was separately calculated by site and year for transients and individual species as the
number of individuals per 100 mist-net-hours. Only 16 transient species met the
minimum of 60 records needed to run analyses for individual species. Because the
variance was greater than the mean for the count data from mist net surveys,
generalized linear models for a negative binomial distribution and a log-likelihood ratio
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test was used to test for differences in abundance among the three habitats (White and
Bennetts 1996).

Energetic condition — For each bird captured, body mass was divided by wing chord to
standardize for body size. Analyses of migrant condition were run separately by
species for those species with at least 20 captures. To examine migrant condition at
sites, | regressed size-adjusted body mass against time of capture following methods
described by Dunn (2000). These methods allow for an examination of diurnal mass
gain in migrants within a habitat(s) and without the need to recapture and weigh
individuals. When conducting multiple tests, false discovery rate was controlled
following Benjamini and Hochberg (1995).

Site attributes and point count data — The influence of local habitat structure and
distance from lakeshore on the stopover habitat use of 65 species of transient migrants
was examined using a stepwise information-theoretic approach (Burnham and
Anderson 2002, Carrie et al. 2002, Venables and Ripley 2002). Predictor variables
were evaluated for inter-correlation, and where Pearson Correlation Coefficients were
greater than 0.7, one variable was selected. Abundance data were transformed using
square root+0.5 to address assumptions of normality. A null model was first generated
and then using forward selection each of the habitat variables was added in sequence.
The predictor variables that reduced the AIC value the greatest were retained. Because
sample sizes were small, a correction term (AIC;) was applied to AIC values. The AIC,
scores were ranked and the model weights were generated across candidate models.

Four separate analyses were completed; the first analysis combined all three
habitats and examined the site attributes that influenced transient abundance across all
habitats (i.e. independent of habitat type). When all sites were considered transient
abundance data were transformed using square root (abundance+0.5) to meet
normality assumptions. To examine the influence of site attributes specific to each of
the three habitats, separate analyses were run for beach ridge forest, mature inland
forest, and dogwood shrubland. These analyses should provide some insight into the
potential habitat characteristics associated with transient abundance across the three
habitats. Model weights provided additional evidence as to the variables that best
explained transient abundance within the three habitats.

RESULTS

Point count surveys — The four most abundant stopover migrants recorded
during point count surveys at the 28 sites were (in order of decreasing abundance):
White-throated Sparrow, Yellow-rumped Warbler, American Redstart, and Ruby-
crowned Kinglet (Figures 6A-6C; Appendix 1). Fourteen of 21 species (67%) of
stopover migrants tested had greater abundance within beach ridge forest relative to
other habitats (Table 2). The magnitude of the difference was large with 9 of the 14
species recorded at least two times more frequently in beach ridge relative to the habitat
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of second highest abundance. For the large majority of species, mature inland forest
typically had more individuals than dogwood shrub, but in only two cases were
differences significant. For three species (Red-eyed Vireo, Black-throated Green
Warbler, Bay-breasted Warbler) abundance was not significantly different between
beach ridge and mature inland forests. Six species showed no difference in abundance
among habitats and only Rusty Blackbird was more abundant in mature inland forest
and dogwood shrubland.

Mist net surveys — During the 15,384 mist-net-hours accumulated in mist netting
operations, a total of 9,715 individuals of 102 species were captured (Appendix 2,
Appendix 3). The four most abundant stopover migrants captured at the 12 sites were
(in order of decreasing abundance): Yellow-rumped Warbler, White-throated Sparrow,
Magnolia Warbler, and Palm Warbler (Figures 7A, 7B). Twelve of 16 species (75%) of
stopover migrants tested exhibited significant differences among habitats (Table 3); of
these 12 species, 10 had higher capture rates in beach ridge forest. Similar to
abundance data from point count surveys, the magnitude of the difference between
beach ridge and other habitats was large for many species (Figures 7A, 7B). In contrast
to point count data, capture rates for 7 species tested indicated higher abundance in
dogwood shrubland relative to mature inland forest. For Yellow-rumped Warbler,
Ovenbird, and Hermit Thrush capture rates in dogwood shrubland were very low relative
to beach ridge forest and mature inland forest.

Migrant energetic condition — Nineteen species had sample sizes large
enough to permit analyses and relatively few of these exhibited significant positive
trends in diurnal mass gain within the habitats. Only 1 of 15 species in dogwood
shrubland (White-throated Sparrow) and only 3 of 19 species (Ruby-crowned Kinglet,
Hermit Thrush, and Palm Warbler) in beach ridge forest exhibited significant positive
trends in body mass (Table 4). [n contrast, 5 of 9 migrant species (55.5%) had positive
diurnal trends in mature inland forest, including Yellow-rumped Warbler, Palm Warbler,
Ovenbird, Northern Waterthrush, and White-throated Sparrow. No species had a
significant negative trend in mass gain in any habitat.

Few species were captured in sufficient numbers in all three habitat types,
thereby limiting comparisons of energetic condition among habitats. Palm Warblers
exhibited positive diurnal trends in mass gain in both beach ridge and mature inland
forests, but no significant trend in dogwood shrubland. Yellow-rumped Warbler,
Ovenbird, Northern Waterthrush, and White-throated Sparrow each showed positive
trends in mass gain in mature inland forest, but no significant increases in beach ridge
sites; Hermit Thrush was the only species that gained mass in beach ridge forest, but
not in mature inland forest.

Site attributes and bird abundance — The model that best explained variation
in the abundance of 65 species of stopover migrants (independent of habitat type)
included a combination three explanatory variables, lake distance, trees 23-38 cm dbh,
and stem density 2-3 m in height (AAIC. = 0, w; = 0.265; Table 5A). However, models
containing tree richness and trees 8-23 cm dbh were also plausible (i.e. A;less than ~2).
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Lake distance was negatively associated with bird abundance and appeared in all top-
ranked models suggesting a higher importance of this variable in contributing to
observed abundances (Figure 8).

In beach ridge forest, the model containing trees 23-38 cm in dbh was best in
explaining variation in abundance of stopover migrants (AAIC. = 0, w; = 0.811; Table
5B; Figure 9). Trees 23-38 cm were positively associated with bird abundance in beach
ridge habitats (95% Cl = 17.2 — 80.9). Based on Akaike weights, this model clearly
contained the most support of all candidate models. Furthermore, the null model (AAIC,
= 3.9, w; = 0.114) was the next-best model indicating that all other habitat variables had
less support than random.

Within mature inland forest, the model that best explained variation in the
abundance of stopover migrants included a combination two explanatory variables: lake
distance and stems 2-3 m in height (AAIC; = 0, w; = 0.265; Table 5C). However,
models containing: 1) lake distance, 2) lake distance + trees 23-38 cm dbh, and 3) lake
distance + stems 2-3 m in height + trees 23-38 cm were also plausible (i.e. Ajless than
~2). However, lake distance appeared in all top ranked models indicating a higher
importance of this variable (AAIC. = 0.7, w; = 0.177; Table 5C). The importance of lake
distance was also seen in the model summary statistics which indicated that on average
each 1 km increase in distance from the lake resulted in a loss of 16.1 stopover
migrants at mature inland forest sites (95% Cl = -25.0 — -3.0).

fn dogwood shrubland, the model that contained trees 8-23 cm dbh was the top
model explaining variation in abundance of stopover migrants (AAIC. = 0, w; = 0.815;
Table 5D; Figure 10). Based on Akaike weights, this model ranked 5.7x better than the
next-best model which was a combination of trees 8-23 cm dbh and trees >38 cm dbh
(AAIC; = 3.5, w; = 0.144).

DISCUSSION

Patterns of migrant habitat use — During spring migration in the Western Basin
of Lake Erie, a wide variety of individual species of stopover migrants occurred in
significantly higher numbers in beach ridge forests than in either mature inland forests
or dogwood shrubland based on point count surveys. There are likely a variety of
reasons why migrants concentrate in great numbers along the Lake Erie shoreline in
spring migration (e.g. increased habitat structural diversity, reluctance to cross Lake
Erie, concentration of migrants into remnant patches of terrestrial habitats, potentially
increased prey availability), but at this point there is little specific information on the
mechanisms that may drive the observed patterns.

For most individual species, mature forests (mature inland and beach ridge) had

more migrants than younger dogwood shrubland, suggesting a preference for mature
forests during spring migration. Indeed, very low frequencies on point counts for some
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common species, such as Yellow-rumped Warbler, Hermit Thrush, and Ovenbird,
suggested an avoidance of shrubland in spring. Although the underlying mechanisms
remain unclear, higher use of mature forest has been demonstrated in other spring
migration studies in eastern North America (e.g. Petit 2000, Rodewald and Brittingham
in press). Shrubland and early-successional forests tend to receive higher use by
migratory mature-forest-breeding birds during fall migration (Rodewald and Brittingham
2004) and post-breeding periods (Vitz and Rodewald 2005) when these habitats contain
more fruit resources.

Capture rates obtained from mist netting are potentially biased given differences
in the way that mist nets (2.5 m high) may sample shrubland and taller forest habitats
(see Remsen and Good 1996). Nonetheless, the majority of data presented here are
for species that tend to occur on the ground or within lower forest strata. Such species
are expected to typically be sampled more equally among habitats of varying structure.
As with point count data, capture rates of stopover migrants for the majority of species,
including many common migrants (e.g. Yellow-rumped Warbler, White-throated
Sparrow, Magnolia Warbler, Palm Warbler, Ruby-crowned Kinglet, and Hermit Thrush)
were significantly higher in beach ridge forest relative to dogwood shrubland.
Consistent with the point count data, several species (Yellow-rumped Warbler, White-
throated Sparrow, and Veery) also were captured more frequently in mature inland
forest than in shrubland, suggesting a possible preference for mature forest habitats in
spring. In contrast, a number of mature-forest species (e.g. American Redstart, Canada
Warbler, Magnolia Warbler, and Ruby-crowned Kinglet) had relatively high capture rates
in dogwood shrubland relative to mature inland forest, a pattern that likely resulted from
higher capture probability within shrubland habitats, as discussed above.

Energetic condition — Results from regression analyses indicated that relatively
small numbers of the 19 species tested exhibited significant diurnal trends in mass gain
within the habitats. This differs from other spring migration studies (e.g. Bonter et al.
2007, Dunn 2002) reporting that the majority of species showed significant increases in
condition throughout the day. In my study area, only 1 of 15 species in dogwood
shrubland and only 3 of 19 species in beach ridge forest exhibited significant positive
trends in body mass. One exception to this pattern was that 5 of 9 migrant species
(55.5%) had positive diurnal trends in mature inland forest. This suggests that migrants
may have had more success in gaining mass in mature inland forest than in shrubland
or beach ridge forest. The best support for this comes from four species, Yellow-
rumped Warbler, Ovenbird, Northern Waterthrush, and White-throated Sparrow, that
each showed positive trends in mass gain in mature inland forest, but no significant
increases in beach ridge sites; Hermit Thrush was the only species that gained mass in
beach ridge forest, but not in mature inland forest.

This pattern might be expected given that high densities of migrants in shoreline
areas could depress arthropod availability and reduce mass gain due to increased
competition for food, as reported in gulf coastal systems (Moore and Yong 1991).
However, availability emergent aquatic midges (Diptera: Chironomidae), a prey item
heavily consumed by migrant landbirds in the northern Great Lakes (e.g. Smith et al.

16



2007), seemed high during much of spring migration near beach ridge forests (P.
Rodewald, pers. obs.), making it less likely that competitive effects could be involved.
Until additional information on energetic condition is available for a wider variety of
species across habitats, these results should be viewed as preliminary.

Site attributes, bird abundance, and management implications - Across all
habitats, the model that best explained variation in spring abundance of migrants
included lake distance, trees 23-38 cm dbh, and stem density 2-3 m in height. Sites
that were closer to the lake and had both mature trees and more developed understory
vegetation had more landbird stopover migrants, although lake distance was most
prominent in this analysis. However, from a management perspective, it was necessary
to examine these questions at the site/habitat level. it is worth noting this none of the
models examined included patch area. Future analyses will need to incorporate this
variable to obtain a more complete picture of the factors that drive habitat selection.

Dogwood Shrubland — In shrubland habitat the factor that was strongly associated with
migrant abundance was small trees (8-23 cm in dbh). Sites that had a mix of emergent
small trees, which increased both horizontal and vertical heterogeneity in habitat, clearly
had higher abundance of stopover migrants. This find is consistent with a variety of
other studies reporting that habitat diversity is positively related to migrant abundance
during stopover (e.g. Petit 2000, Rodewald and Brittingham 2002, Rodewald and
Brittingham in press). Thus, where appropriate, managing for successional stages that
are slightly more advanced relative to lower growing shrubs is something that land
managers can do to increase use by spring migrants. That said, it is important to note
that dogwood shrubland and other early successional areas are heavily used by a
variety of fruit-eating and other migrants during post-breeding periods (Vitz and
Rodewald 2005) and in fall migration (Suthers et al. 2000) when these areas often have
high fruit availability. Modest increases in numbers of trees 8-23 cm in diameter (e.g.
10-15/hectare) should not have negative effects on many of the frugivorous transients
(e.g. Catharus thrushes) during fall. Thus, land managers in the Western Basin of Lake
Erie will need to consider the habitat needs of migratory birds over time scales that
include spring and fall migratory periods, breeding periods.

Beach Ridge Forests - A variety of factors, including availability and connectivity of
habitats, prey availability, and geographic impediments to migration, may contribute to
the high concentrations of migratory birds that occur in lakeshore habitats in the
Western Basin of Lake Erie. Although the specific mechanisms that concentrate
migrant landbirds in shoreline areas and their relative importance are imperfectly
understood, it seems likely that geography and the reluctance of small landbird migrants
to initiate daytime flights across the western end of Lake Erie contribute strongly to the
phenomenon. As a result, landbird migrants are expected to concentrate in shoreline
areas for reasons that may not be closely linked to the amount of available habitat and
prey resources. For this reason, management and restoration of beach ridge habitats is
warranted and should be pursued to the extent possible.
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Within beach ridge forest, the model containing trees 23-38 cm in dbh was by far
the best at explaining variation in abundance of stopover migrants. Beach ridge sites
that had more mature trees of this size class had more landbirds migrants. Although
additional information on patch area will be useful to fully interpret this result, the strong
relationship (7 = 0.87) suggests that management for mature trees within beach ridge
sites would be attractive to migrants. Although beyond the scope of the results
presented here, the creation and/or restoration of beach ridge forests should be coupled
with connectivity via trees rows and hedgerows to inland forest patches, and
connectivity along the lake shore. Where possible, landbird migrants should be
provided the ability to move more freely within the landscape. This should benefit birds
that may become ‘trapped’ in small, isolated habitat patches that may have low food
availability or offer less protection from poor weather conditions or predators.

Mature Inland Forests — Within mature inland forest, the model that best explained
variation in the abundance of stopover migrants included lake distance and stems 2-3 m
in height. This suggested that mature forests with a higher density of understory
vegetation and closer to the lakeshore were more strongly used. However, it should be
noted that lake distance was clearly the most important variable as it appeared in all
top-ranked models. Put simply, each 1 km increase in distance from the lake shore
resulted on average in a loss of 16.1 stopover migrants at each mature inland forest
site. Using slope and intercept values obtained from the regression analysis, this
translated to an 18.7% decline in migrants per kilometer. Although patch size was not
included as a variable in this analysis, it is worth noting that both small and larger forest
patches were represented at different distances from the lake.

These findings argue for the conservation and restoration of both beach ridge
forests and mature inland forest patches, especially those closer to Lake Erie. Where
mature forest patches remain in the near-vicinity of Lake Erie or along the shoreline,
they should be strongly considered for conservation status. In many cases, it may be
necessary to restore or ‘create’ a forest in what was an agricultural field or other low-
quality habitat. Ideally, forest patches will be uneven-aged with respect to tree size-
classes, and diverse in vertical habitat structure, with well-developed understory and
midstory vegetation layers. In addition, patchiness in canopy structure can increase
horizontal heterogeneity within the canopy layer and increase use by migrant landbirds
(e.g. Petit 2000, Rodewald and Brittingham in press). Canopy gaps can be created in
mature forest stands with dense canopy cover by removing a few individual trees in a
canopy thinning. Often dense, mature forest stands have little understory development,
and creating some canopy gaps in the forest can encourage the development of a more
diverse forest understory.
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RESEARCH NEEDS

Ewert et al. 2005 provided a comprehensive list of research topics that require
additional information so that migrating landbirds may be managed more effectively in
the Western Basin of Lake Erie. Based on results reported in this report, | emphasize
that among the most important research questions from a conservation perspective
focus on issues related to energetic condition and movement behavior. More
specifically, additional data are needed on the energetic condition/refueling rates of
migrants that use beach ridge forest and other habitats. Are these habitats of high
migrant concentration places where some species lose mass? [f so, which species are
involved and are there certain site attributes that are associated with changes in
energetic condition?

Other key information that is largely lacking relates to the movement behavior of
migrants within the landscape. Of special interest is the need for information on the
potential mechanisms of habitat selection: which habitat and landscape factors are
associated with areas of high use? How long do migrants remain in patches and how
does this relate to patch area, connectivity, and local habitat features? Some of these
questions are being addressed in an ongoing study involving radio telemetry of Red-
eyed Vireos and Yellow-rumped Warblers (A. Buchanan and P. Rodewald). However,
with heightened concerns about the development of wind energy in the Western Basin,
detailed studies of the flight altitudes, flight behavior of migrants at takeoff and landing,
and migrant movements on the ground are badly needed. Such information should be
important to fully assess the risks that migrants would face if wind turbines are located
within areas where concentrations of migrating birds are often high.

DISSEMINATION OF RESEARCH RESULTS

These results are presently being communicated as research reports to state, federal,
and private conservation organizations that manage lands within the Western Basin in
northwest Ohio. These groups include two offices of the U.S. Fish and Wildlife Service
in Ohio (Ottawa National Wildlife Refuge and Ecological Services in Reynoldsburg),
Ohio Department of Natural Resources-Division of Wildlife, The Nature Conservancy
(Ohio and Michigan), Black Swamp Bird Observatory, Black Swamp Conservancy,
Audubon Ohio, Ohio Lake Erie Commission, Ohio Wind Working Group, Maumee Bay
State Park, Metropolitan Park District of the Toledo Area, and other groups that express
interest. Results will be presented as an extension publication (pamphlet); this is being
developed in collaboration with Dr. David Ewert (The Nature Conservancy-Michigan
Chapter, Great Lakes Program) and currently is in draft form. Where possible, | will
meet with key groups to discuss management possibilities. During 2007, | will submit
manuscripts to peer-reviewed science journals (e.g. Conservation Biology, The Auk,
Condor) and resulting publications will be forwarded to all funding organizations and
other interested groups as they become available.
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Table 2. Mean (+ SE) abundance of 21 species of stopover migrants detected within 25-m-radius

point counts in Lucas and Ottawa counties of northwestern Ohio, mid April to late May, 2003-

2005.

Beach Ridge Mature Inland Dogwood Habitat
Species abundance * Forest ™° Forest Shrubland P value
Least Flycatcher 0.57(0.2) 0.31(0.10) 0.48 (0.27) 0.223
Red-eyed Vireo 1.0 (0.29A 0.74 (0.14)AB 0.14 (0.10)C <0.001
Ruby-crowned Kinglet 2.05(0.46)A 1.21(0.25)B 1.0 (0.31)B 0.003
Blue-gray Gnatcatcher 2.38 (0.83)A 0.81(0.20)B 0.48 (0.16)B <0.001
Swainson's Thrush 0.33 (0.14) 0.29 (0.10) 0.14 (0.10) 0.332
Tennessee Warbler 0.33 (0.16) 0.21(0.07) 0.19(0.11) 0.494
Nashville Warbler 0.67 (0.22) 0.5 (0.13) 0.48 (0.21) 0.493
Chestnut-sided Warbler 1.43 (0.3D)A 0.36 (0.10)B 0.24 (0.12)B <0.001
Magnolia Warbler 1.81 (0.42)A 0.57 (0.14)B 0.38(0.13)B <0.001
Black-throated Blue Warbler 0.62 (0.19)A 0.21(0.09)B 0.14 (0.08)B 0.007
Yellow-rumped Warbler 6.52 (1.43)A 49 (1.03)B 0.76 (0.30)B <0.001
Black-throated Green Warbler 0.71 (0.27)A 0.4 (0.11)AB 0.19 (.015)B 0.017
Blackburnian Warbler 0.33 (0.16) 0.31(0.12) 0.10 (0.07) 0.128
Palm Warbler 1.48 (0.39)A 0.57(0.17)B 0.57(0.23)B <0.001
Bay-breasted Warbler 0.52 (0.27A 0.57 (0.19A 0.14 (0.10)B 0.017
Blackpoll Warbler 1.0 (0.27)A 0.45(0.11)B 0.10 (0.07)C <0.001
Black-and-white Warbler 0.43 (0.15) 0.24 (0.09) 0.14 (0.10) 0.135
American Redstart 2.62 (0.59A 1.07 (0.22)B 0.62 (0.18)B <0.001
Wilson's Warbler 1.05(0.3)A 0.19(0.07)B 0.86 (0.30)A <0.001
White-throated Sparrow 7.1 (1.83)A 2.81(1.11)B 2.71(0.71)B <0.001
Rusty Blackbird 0.19(0.13)B 0.76 (0.46)A 0.52 (0.28)AB 0.014

* Mean abundance calculated by summing abundances over all visits to each site within each year and then
calculating means by habitat over sites and years.
® Twenty eight sites (14 mature inland forest, 7 beach ridge forest, 7 dogwood shrubland) were surveyed 5 times each
in spring 2003, 6 times in spring 2004, and 6 times in spring 2005.

¢ Column means within a row that did not share a letter were different (P<0.05).

25



Table 3. Log likelihood, G statistic for log likelihood ratio test, degrees of freedom, probability
of G>(P), null deviance, residual deviance, and percent of deviance explained for 16 species of
migrants captured in mist nets among habitat types, Lucas and Ottawa counties, northwestern
Ohio, mid April to late May, 2003-2005.

Percent of
Log- Null Residual deviance

Species * likelihood G df Pvalue deviance deviance  explained
Red-eyed Vireo -56.85 11.19 2 0.004 3822 27.02 29.3
Ruby-crowned Kinglet -88.09 19.38 2 <0.001 51.91 32.52 373
Veery -74.08 3.93 2 0.140 39.39 35.47 10.0
Gray-cheeked Thrush -52.51 3.32 2 0.190 2922 25.89 11.4
Hermit Thrush -111.62 15.42 2 <0.001 49.56 34.14 31.1
Nashville Warbler -82.32 9.29 2 0.009 41.68 32.39 223
Chestnut-sided Warbler -62.17 15.11 2 <0.001 43.59 28.49 34.7
Magnolia Warbler -121.17 31.79 2 <0.001 64.98 33.18 48.9
Yellow-rumped Warbler -176.83 29.58 2 <0.001 65.77 36.19 45.0
Palm Warbler -137.97 8.052 2 0.018 45.13 37.08 17.8
American Redstart -94.33 17.58 2 <0.001 51.61 34.02 34.1
Ovenbird -111.06 10.19 2 0.006 46.19 35.99 22.1
Northern Waterthrush -104.21 2.97 2 0.226 39.78 36.81 7.5
Mourning Warbler -60.79 14.62 2 <0.001 43.41 28.78 33.7
Canada Warbler -64.38 12.69 2 0.001 38.39 25.69 33.1
White-throated Sparrow -196.71 5.16 2 0.075 4534 40.18 11.4

3 Each of 12 sites (4 beach ridge forest, 4 mature inland forest, 4 dogwood shrubland) was surveyed with 7-12

mistnets operated 7 hours daily on 8 mornings per year.
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Tables 5A-5D. Competing regression models ranked by AIC. for examining the influence of
local habitat structure and distance from lakeshore on the abundance of 65 species of transient
migrant landbirds within three forest habitats in Lucas and Ottawa counties of northwestern
Ohio, mid April to late May, 2003-2005. Separate analyses were run for all three habitats
combined (A), beach ridge forest (B), mature inland forest (C), and dogwood shrubland (D).

K is the number of parameters in the model and includes the intercept term and the error sums of

squares; AAIC, is the difference in AIC, between the top-ranked model and the model in
question; o, is the AIC, weight that indicates the relative liklihood of the model (Burnham and

Anderson 2002).

A. All Habitats

Model K AIC.  AAIC.(A) w;

Lake distance + Trees 23-38cm + Stems 2-3m 5 47.3 0 0.265
Lake distance + Trees 23-38cm + Stems 2-3m + Tree richness 6 49.1 1.8 0.107
Lake distance + Trees 23-38c¢m + Tree richness 5 49.2 1.9 0.105
Lake distance + Trees 23-38cm + Stems 2-3m + Trees 8-23cm 6 494 2.1 0.091
Lake distance + Trees 23-38cm 4 49.5 2.2 0.089
Lake distance + Trees 23-38cm + Stems 2-3m + Stems 0.5-1m 6 49.7 24 0.078
Lake distance + Trees 23-38cm + Stems 0.5-1m 5 50.3 2.9 0.061
Lake distance + Trees 23-38cm + Stems 2-3m + Trees >38cm 6 50.4 3.1 0.056
Lake distance + Trees 23-38cm + Trees 8-23cm 5 50.8 3.4 0.046
Lake distance + Trees 23-38cm + Trees >38cm 5 51.5 4.1 0.033
Lake distance 3 51.9 4.6 0.026

B. Beach Ridge Forest

Model K AIC. AAIC.(A) w,

Trees 23-38cm 3 58.0 0 0.811
Null 2 61.9 3.9 0.114
Lake distance 3 65.4 7.4 0.020
Trees >38cm 3 65.9 79 0.016

C. Mature Inland Forest

Model K AIC, AAIC.(A) w;

Lake distance + Stems 2-3m 4 94.3 0 0.255
Lake distance 3 95.0 0.7 0.177
Lake distance + Trees 23-38cm 4 96.4 2.1 0.089
Lake distance + Stems 2-3m + Trees 23-38cm 5 96.6 2.3 0.081
Lake distance + Trees 8-23cm 4 97.5 3.2 0.052
Stems 2-3m 3 97.7 34 0.046

28



D. Dogwood Shrubland

Model K AIC, AAIC.(A) w;

Trees 8-23cm 3 34.1 0 0.815
Trees 8-23cm + Trees >38cm 4 37.6 3.5 0.144
Trees 8-23cm + Lake distance 4 41.5 7.3 0.021
Trees 8-23cm + Stem 2-3m 4 41.6 7.4 0.02
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Figure 8. Relationship between distance to lake (km) and abundance [square root
(abundance+0.5)] for 65 species of stopover migrants recorded during point counts at 28 forest
sites, Lucas and Ottawa counties, northwestern Ohio, mid April to late May, 2003-2005. Black
diamonds represent beach ridge forest (n = 7 sites), red diamonds are mature inland forest (n =
14 sites), and green diamonds are dogwood shrubland (n = 7 sites).
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Figure 9. Relationship between Trees 23-38 cm dbh (Size4 Trees) and mean annual abundance
of 65 species of stopover migrant landbirds recorded during point counts in 7 beach ridge forest
sites, Lucas and Ottawa counties, northwestern Ohio, mid April to late May, 2003-2005.
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Figure 10. Relationship between Trees 8-23 cm dbh (Size3 Trees) and mean annual abundance
of 65 species of stopover migrant landbirds recorded during point counts in 7 dogwood
shrubland sites, Lucas and Ottawa counties, northwestern Ohio, mid April to late May, 2003-
2005.

100
f

Abundance

40

l | 1 | l [ l 1
0 2 4 6 8 10 12 14

Sized Trees



000 0 0 S0°0 $0°0 Z 000 0 0 aapexoIy) paddeoa-yoe|g
70 1L°0 ST $E0 L1T 16 LEO vl 9z Keg onig
01°0 P10 € v1°0 vL0 1€ 1€°0 I 1C 0311 A pako-pay
$0°0 $0°0 I €0°0 $0°0 z 0070 0 0 oanA eiydiape(iyd
Zro 670 9 61°0 €v°0 81 6€°0 8p1 153 03l A Sulqrem
$0°0 50°0 I 9070 10 v 01°0 vZ0 S 03N A papeay-anig
000 0 0 200 700 I 0070 0 0 0311 A P3IROIYI-MO[[OA
§0°0 $0°0 I 00°0 0 0 $0°0 $0°0 I 03X A PaKa-aNYM
01°0 v1°0 € 500 LO0 € 70 €50 L paIqzury| urdjsey
0070 0 0 60°0 92°0 11 60°0 61°0 % 10018041 f P1Sa10-jealn
LT0 8%°0 01 010 1€°0 €1 120 LS0 1 194 1BIA] 358
120 LS0 21 000 0 0 $0°0 $0°0 I 19UDIBIAL ] MOIA
80°0 v1°0 ¢ 00°0 0 0 LO70 "0 z 12y018o41 ] 19p1y
000 0 0 €00 500 z 000 0 0 1340Jeak| ] ueIpedy
0070 0 0 ¥0°0 L00 € 010 vZ'0 S 124010 P31[[9q-MOf[2 §
000 0 0 80°0 61°0 8 $0°0 S0°0 1 39Mad-PoOA UIISEH
710 7z4) S 710 9¢°0 Sl 91°0 €90 6 13301 UIYLION
000 0 0 €0°0 $0°0 z 000 0 0 13adpoopy Arey
000 0 0 61°0 98°0 9¢ 920 980 81 1xpadpoopy Aumo(g
500 $0°0 I $0°0 10 b 000 0 0 Ionsdeg pat{1aq-mo[[a A
0070 0 0 01°0 €70 81 80°0 v1°0 ¢ 1a30adpoopy patfjeq-pay
000 0 0 9070 10 % 000 0 0 19303dpoogy papeay-pay
[ro 61°0 v £€0°0 $0°0 Z L00 10 z prrq3uruinyy pajeotyl-Aqny
00°0 0 0 000 0 0 $0°0 500 I [im-tood-drym
000 0 0 7070 200 I 000 0 0 [MQ PaUIOH 18310
000 0 0 $0°0 LO0 € L00 10 Z 00%2Nn)) Pa[[1Iq-MO[]9 A
$0°0 $0°0 I 200 200 I 000 0 0 00Yon) Pa1g-yoelg
000 0 0 000 0 0 S0°0 500 I }O00pOO A, UBDLIBWY
000 0 0 200 200 1 000 0 0 Iadidpuug Areyjog
$0°0 $0°0 it 5070 $0°0 z S0°0 $0°0 I ymey pauurys-dreyg
500 500 i 000 0 0 000 0 0 ueseay paddsu-3ury
01°0 10 4 L00 o S 000 0 0 N pPoomy
qs UBdIA [elol CES UBIN [eloL aS UBdN [e101 saroadg

puejqniyg poomSo( 1$910,] pueju[ 2INIBIA 15210, 38p1y yowag Juos | xipuaddy

"S00T-€00T ‘AR 21B] 0} [dy pIul ‘o1 () UI2)SIMILIOU JO SATUNOI BMEBII()
pue seon ut sad4) Je11qey ¢ Ul pa)oNpuod SA9AINS unod jutod WoIy S pue ‘ueow ‘douepunge [vjo] | xipuaddy



144

0ro
¥To
S0°0
c0'0
L0°0
STo
0¢0
800
010
¢1'0
1o
6C'1
000
120
S0°0
110
000
000
P10
£10
Lv0
00°0
000
01°0
000
L00
910
€0
000
000
Sto
000
000
000
000
el0L

10
LSO
S0°0
§0°0
10
61°0
9L0
P10
v1 0
8¢0
vZo
6T'8

8v'0
S0°0
61°0

¥1°0
3¢0
9LC

10

0
8v°0

0

0
sa10adg

C g~ e

<t
O~ oo N oM
—

— O o0 <
coocownocoo gl aonoo Bowmo o — 2

EN)

puejqniyg poom3o(

070
810
€00
000
[N
10
P01
0ro
200
10
010
S0
€00
ero
000
LO0
00°0
00
9C0
900
110
o
600
01°0
€00
S0°0
070
970
<o
€00
o
00
€00
900
c00
ueo

S0
0
120
0
200
Y0
o
¢v'o
970
610
670
c0'0
[ANY
18°0
171
620
L0°0
el
00
S0°0
1o
S0°0
810,

r— (ol e
e -

— o O O

(@] - 00 N
—_ 0 . I

S
143
s
4l

3
9¢

1
[€
S

C
sa0adg

15210, puefuy sImeN

620
o
S0°0
000
LT0
0€0
051
020
$0°0
1244
(43
¥6°0
L0°0
£Co
000
810
c00
000
98°'C
[N
6v°0
000
P10
Sro
L00
L0°0
L8°0
8v°0
S0°0
110
124Y
SIo
000
000
000
EN

[ARY
vl
S0'0

€eo
1L°0
<9
290
S00
[8°1
vl
$6'C
1o
L90

€eo
S0°0

18°¢
610
vTe

8v'0
£e0
10
o
qL°T
c0¢
S0°0
v1°0
1'C
€e0
0
0

0
UBoN

8¢
0¢
29

vl

N S
DR N~

144

0
0
0
01

15910, @8pry yoeag

Jajqiepn paisealq-Aeg

Ia[qIE A wed

Ia1qde A\ Quid

Ia[qIe A\ PRIBOIYI-MO[[D A

I9]QIe A UBILINGYOu[ g

Io[qIB Ay UQ2ID) PAIBOIYI-YOR|g

Qe padwuni-moo A

Io]qIepn an[g poleoayl-yorlY

Jo[qrep Aey adeD

Ia1qIe A BIOUSEIN

I9[qIe A\ PapIsS-1nulsay))

I0]QIB AN MO[[2 A

B[nied WIAYLION

I21qIB AN OJIAUSEN

12[QIE Ay PAUMOID-25UBIO

I2]QIB A\ 99550UUD T
AD[QUD AL S, AD]SMDY

1ajqIe A\ pasuim-anig

FUIMXBAN JEP3)

Jayseqyy umolg

piqie) Ae1n

YSTUIY [, POO A

ysnay [ HuLey

USTIY T, s,uoswemsg

YSniIy [ payasyo-Aein

AIDOA

Isyojeojeun) Aeis-anjg

191U pauUMOId-AqQY

19[5UrY PAUMOII-UIP[OD)

UDIAN 191U AN

USIA\ 9SNOH

uaipn euijole’)

1adasi) umorg

UoIBYINN PISRAIQ-I1TY AN

ashount | payny

Juoo | xipuaddy



197

“(uonjewWIOUT PA[IBIAp 210U 0] | 3qe] 99s) §00z Sulds ul saum g pue ‘pooz Surids ul sawny g
‘€007 Bunids ur yora sawn ¢ pakaains asam (pueqniys poom3op £ 19103 95pl1 4ovq £ 1S210J pUBIUL dINIBW P1) SIS IYS10 QUM L |

"SIBA PUR $3)IS JOAO

yeqey £q sueatu SUR[NO[ED USY] PUE JBAA OB UIYIM ]IS (OB 03 S)ISIA [[B J2A0 Saouepunge Sultiwns Aq paje[nojed aduepunge uesiy ,

090
€00
¥T0
£C0
8T0
§0°0
020
000
S0°0
070
1L°0
S0°0
S0°0
000
000
S0°0
000
o1o
000
L1°0
0€0
000
yeo
1o
vLo
L0°0
00°0
L1
01°0
000
L0°0
[810],

pue[qnuy§ poom3o(Qg

8¥°C
c00
§6°0
8¢0
50
§0°0
8v°0

0
s0°0
670
LT
S0°0
s0°0

0

0
S0°0

o

8¢0
98°0

L9
610
£e0
o
0
790
¥1°0
0
10

sa10adg

[43
I
0T
8

—
et

NocrnmDoargsloXowcono—~0oo—~—~5J0w—~0 2 —

a8

00
000
120
00
Ly0
000
970
600
00
LO0
(48!
s0°0
00
S00
200
00
00
S0°0
00°0
900
L00
200
0ro
000
L0°0
S0°0
00°0
£2°0
600
200
(4R

ueap]

£8°0
0
121
200
9.0
0
SOt
1¢0
200
1’0
18°¢
¢0°0
200
S0°0
200
00
LO0
L0°0
0
10
610
00
620
0
v10
o
0
L0l
¥Z0
200
Sv'o
[B10L

49
0
IS
I

[43
0

144
£l
!
14
811

— 00 T O M N —~ — N —

<+ o o d

61
sa1oadg

15310, pueuy 2InjeN

8¢0
000
870
000
¥10
000
LTo
80°0
S0'0
000
6'1
SO0
S0'0
$0°0
010
000
000
910
SO0
L10
1¢0
000
820
(AN
LO0
o
€00
790
910
000
8C0
das

60
0
611
0
61°0
0
1
v1°0
SO0

'L
SO0
§0°0
S0°0

o

YT o
S0°0
£C0
SOl

L9°0
144"
o
£e0
S0°0
29°¢
Vo
0
I
U

ol

— e
NO?ONO

=N
—

S~ OO NN — — — < O —

— =~ can oy

vy
o\lf)

0
1z
101

15210, 93pry yoesq

[oulJp[on) uedlawy
you g o(dmg

ajolQ) towneg

301D pIRYDIO
pugioelg Asnyg
jutjoeqoyg

Sunung oSrpuy
Baqsoln) pajsealq-asoy
oouny paka-je(
mol1redg paumoId-01Iy A\
molredg poILoIyI-aNy M
monedg duremg
molredg s,ujooury
moteds X0,

moureds prarg

mouredg Surddyp
20UYMmO ] uIaIsey
Iogeur] 101180

JBYD) PRISEaIq-MO[[d &
Qe BpRURD

Ia[qIe A\ S,UOS[T A
I91qIe A\ PAPOOH
JEOIIMO[[3 X UOWWO))
I9]qIe A\ SunLnop
YSNIYLISIE Ay UISULION
pIQUaAQ

I9]qIe A\ Suriea-wLo
1IBISPaYy] UBdUAWY
Ia[qle gy SNym-pue-yorlg
Iajqle 4y UBSINIIY)
191quepy [jodsoerg

‘102 “| xipuaddy



00070 000°0 0 L8T0O 8870 Sl LL0°0 €9¢0 81 USIA\ BUL[OIBT)
0000 0000 0 OL1°0 S6T0 S LOT°0 L80°0 ¢ 1ada1D) umorg
1€0°0 8100 [ 1€0°0 810°0 I 00070 0000 0 UOIEINN palsealq-pay
870 Zero L 0000 0000 0 €00 LE00 [ aapeyory) paddes-yoe|g
LS00 6600 £ 690°0 $90°0 £ 911°0 12%°0 4 MOfIeMG 91,
01¢0 £08°0 1974 v89°1 L0911 68 16170 LSTO €l Kep anig
6v0°0 8¢C0 4! 7500 8110 9 STy o 8201 0¢ 0l A pako-pay
8L0°0 zero L 0000 0000 0 [S1°0 €0 I 02t A elydjapejiyd
101°0 6170 L 19070 SE00 [4 8050 S6L0 8¢ 011 A Surqlem
IL1°0 0810 6 6S1°0 26070 14 1Z21°0 8070 01 02 A Papeay-anig
¥50°0 9500 € 000 €200 1 811°0 66070 S 0311 A PaKa-a1IY M
€210 1L0°0 ¥ 0000 0000 0 e00 81070 l plqSury ulaisey
£€50°0 ¥S0°0 £ 950°0 6500 € 960°0 0Z1°0 9 1oy01edk|[f paIsaI) 1ealn
0000 000°0 0 690°0 $90°0 £ 0000 0000 0 2qaoyd urasey
€870 687¥°0 54 8010 76070 S ¥90°0 2690 93 19Y2EIA|f 1589
Sov'l ILTC €l 2e0'0 6100 [ OrIl €8L¢C 8¢l 1200180411 (19P1Y/MO[ITA) S[TTBI L
000°0 0000 0 LE00 o0 [4 €¢00 61070 l 10y21e041f URIpEdY
611°0 8C1°0 L 190°0 ISAINY; [4 ¥8¢°0 9v0°1 ¢S 13y21e0&] f PaI[]2G-MmOf[d X
£50°0 ¥S0°0 € €200 9600 S 010 811°0 9 2M9d-POOA, UIdSEY
000°0 000°0 0 0000 0000 0 0v0°0 €200 1 10Y421edK] ] PapIS-2AI0
9610 LST0 8 980°0 6¢1°0 L 8vL°0 vLO 15y puqdurwung] pajeoli-Aqny
0000 0000 0 ¢e00 61070 1 0000 000°0 0 apv.Bia1ul paifpys-pay x mojjaf
000°0 0000 0 LOT°0 8800 1% 601°0 vyZl0 9 T2 WBYION
0000 0000 0 8010 ¥60°0 S 0000 0000 0 1axoadpoom Aney
0010 8€1°0 8 10¥°0 2650 [43 $90°0 §¢T0 €l 1axdadpoom Aumo(
000°0 0000 0 3100 Z80°0 1% €00 810°0 ! 1axyonsdeg par[[ag-mod A
0000 0000 0 9¢0°0 17070 [4 0000 0000 0 12322dpoo g par|jaq-pay|
122%Y 680°0 Y 000°0 0000 0 €00 8100 I 003Ny pPaltq-oerg
£90°0 6500 £ 0000 0000 0 €£00 610°0 1 00X20] P3{[Iq-MO[[3 A
€io 010 9 00070 00070 0 0000 000°0 0 J200POOA UBOLIDWY
LZ0°0 SLOO 1% $90°0 L£00 [4 €e00 6100 I ymep] pauulys-dieys
S UeaN [e10] s URIN [elo], as o U [eio], mo_ooam
pue[qnIys _uooawoD 15910 pueu] aInjej 18310 QMEM yoeasq

"C00-€007 “AejA a1e] 01 [Udy prur ‘ory() UIa)SaMYLIOU JO SaNUNod emell() pue sean ut sadAl
renqey ¢ ut 1ydnes syuerSiwr 10a0dojs Jo 4 pue ‘smoy-jau-1stw o | 1od arer amydes uesw ‘samydes (vro], g xipuaddy



Ly

9v6°0
9¢0°0
€££0°0
0000
S0e0
€900
Z2L0°0
evs o
9¢1°0
16¢°1
9¢0°0
60¢£°0
651°0
690°0
e00
000°0
000°0
0100
¢L00
000°0
LTE0
£6¢71
L6T0
¥80°0
990°0
1Z4%")
v61°0
81€0
2800
SEVo
0000
0000
£e0'0
16070
[e10L

8L8°0
120°0
610°0
0000
0L¥°0
090°0
w00
16¢°1
9970
L60°C1
120°0
0990
A%
6L0°0
6£0°0
0000
000°0
8L0°0
w00
0000
78%°0
SeT9
£€60°1
§60°0
83870
19L°0
£reo
wLyo
160°0
LEG'O
000°0
000°0
6100
SyTo
saroadg

124

¥T

—
gomvoomvl\ﬁﬁgﬁgmm

9T¢
9¢
S
Sl
14
31
ve
S
6¥
0

0
1
el
ES)

puejqniyg§ poom3oqg

61L'1
LSOO
000°0
c80°0
L6tV
§20°0
§90°0
9¢T0
980°0
611°0
2e00
68C°0
1¢0°0
€L0°0
000°0
0000
00070
$90°0
000°0
8000
060°0
8190
ELY O
LTE0
e1co
vL9°0
€S0
¥9¢£°0
LO1°0
010
0¥0°0
0000
1238
8LE°0
uBO

€81'¢
090°0
0000
160°0
009°¢
8L1°0
Le00
9%€ 0
6£1°0
690°0
9¢0°0
LSE0
810°0
£80°0
0000
0000
000°0
LE00
000°0
65070
oo
£98°1
£es’l
o1l
0LT'C
syl
16270
(UM
8800
20¢0
£C00
000°0
691°0
S09°1
2101

SOt

o~ ~
NN o N OO —

N N
v~

011
LL
91
8¢

14
St
I

0
8

8
so10adg

152101 puB[U] 2INJBJA]

96v'C
200
[ YA
S¥To
L90°6
Y0Z°0
LZU0
£06'C
$8¢°0
eell
6900
|$29¢
8800
LETO
£€0°0
£€00
LE00
9¢0°0
1170
£e0’0
£80°0
96¢°1
L20°0
Lyl
£88°0
65¢°0
£8¢°0
¢e1o
£€1o
8190
00
0’0
0000
8v9°0
ES)

L8LE
8100
91C0
yoy 0
esLel
805°0
6CI°0
60L°S
L1€7]
658°¢
$90°0
vyl
9L0°0
62¢0
610°0
61070
oo
Iv0°0
8r1°0
6100
£y o
€019
L10°1
L0€0
98¢C
144
81970
L09°0
9¢5°0
viy'C
8100
810°0
0000
125!
UBS

161

01
14
LLY
Y4

8¢
$9
v61

(44!
9

I
1
18
rejo]

15910 98p1y yoeeg

(oomd WIS M) IS[qIR Ay R

Ia[qIe M sulg

Iajqie gy urrungyoeg

I31QIB Ay US2ID) PajROIyI-oR[g

I91qrepy paduni-mofo X

Ia[qle A\ ONfg pAIeoIyI-yoe[g

I[giepn AeN ade)

Ja[qure s BlOUSEN

I9[QIR A\ PApPIS-INUISAYD)

I9]QJB (A MO[[PA

BINILJ UIAYLION

=1qIe Ay S([IAYSEN

Io|qle A paumoId-a3url()

I2]QIB AL 99SSOUUA ],

Ia]qie A\ PASUIM-UIPIOD
A2]QAD AL §,20UDAMDT
A2]GAD AL §,42]1SMIAG

Ia[qIiepy pasurm-anig

Surmxep I1epoD

Fuijaeg ueadoing

Joysely ], umolg

pargie) Ae1n

u1qoy[ UBOLISWY

ysnay ], poom

ySniy) HuaH

USOIY T, S,UoSuiems

UsnIy ], payeayo-Aein

AISaA

Ioyojeojeur) Aelg-anjg

319[3ury paumoId-Aqny

J9[3UIY] PAUMOID-UIP[OD)

UBIM USIBW
USIAN JOIUI A
U3IA 9SNOH

Ju0o 7 xipuaddy



8y

89%°0
6870
1€0°0
9¢L0
L5070
LS00
0000
e1ro
6£9°0
79¢0
90¢0
20¢€0
ce00
L97°0
2900
1€0°0
0000
180°0
SS1°0
£80°0
9¢0°0
TeLo
9210
$60°0
0000
60L1
9vC0
000°0
0000
8TY°0
6510
0000
8¢0°0
2900
[eloL

160°C
[QUE!
81070
G860
§50°0
8600
000°0
eveo
[E1°€
16L°0
$59°0
vol'l
9L0°0
169°0
9¢0°0
810°0
000°0
¢LO0
L1670
0501
1200
tEEy'e
L6E0
011°o
000°0
996'1
8810
0000
0000
€101
ovl o
0000
es1o
9¢0°0

48!
€<

IS

!
€91
[4%
s¢
£9

+ o = L

vy I~
Fall e\l

781
1T
9
0
001
194
0

0
[4Y
L
0
8
C

as

puejqnIys poom3oq

[4100!
¢8¢0
6500
8Sv°0
9110
08070
[€0°0
$690°0
v20'C
960°0
S1T0
9170
000°0
00070
0000
€00
€900
000°0
880°0
0v0°0
090°0
0y 0
SLTO
2e00
1€0°0
8LC0
L8O1
0000
000°0
$90°0
0900
0v0°0
0000
L6070
UBIA

8L8°0
£68°0
[4ANY
76€°0
8C1°0
9v0°0
8100
9£90°0
tve'y
LLTO
LYy0
ereo
0000
000°0
000°0
610°0
L6070
00070
S01°0
€200
rany
1990
ovC0
6100
8100
986'0
LLET
000°0
0000
6070
rany
€00
000°0
9¢0°0
L2SRD

6V
197

(o TR T o I e

1444

~ N
—_ o

2RO —~nmon—~o oo

LN

o O o~ ND

1S3J0 pueuy almejA

L00'1
8SL°0
[€0°0
9160
80°0
LE90
00070
6¢5°0
0¢8°0
0€T0
2e0°0
9s1°0
0000
6900
00070
800°0
690°0
LEDO
8L5°0
9911
6£T0
66L°0
PLUO
250°0
£e00
61’0
899°0
880°0
€900
$€6'0
c6T0
ce00
SC1°0
817°0
EN

[AX A4
617l
6L0°0
LLT1
8L0°0
89¢°0
000°0
€eso
1698
8e0°1
SIS0
¥8L°0
00070
¥90°0
0000
0900
$90°0
00
evsl
£0e'C
681°0
LT
811
L1170
6100
9760
2991
5L0°0
9¢0°0
erb'C
LS60
81070
6v¢0
¥6C0
UBaN

e

b1l
1oL

15910,] 93p1y yoeag

pligyolg pasuim-pay
Sunung o31pu|
MEAqSOIL) PIsIEalq-250Y
[BUIPIEY) WIAON
ooun{ pake-yieQ
molredg paumoIo-aym

MO4IDAS PAUMOLD-2]IY 4 S,]2QUUDE)

MmolredS paumoId-aly A
molreds pajeoyl-oiym
amotedg duremsg
modredg sujooul]
mourredg Guog

amoledg yeuueaeg
modiedg pratg

mouedg 201 urdoLIBUIY
92UMO [ ulajseqg
IaSeur] 1901p0g

JBYD) PAISLAIG-MO[[d A
I2|qie A BpRUED
IDIGIRAN SUOSIIM
I9]qIB A\ PAPOOH
1BOIYIMO[[3 A UOWIWO))
I2]QIB Ay SUTUINO
I21qIB Ay INOU0AUUOD)
(SR A BUBISINGT]
USTUYLINE A UISYLION
PAHQUaAQD

12]qIB A\ SUIIRO-ULIO Ay
Ja[qiepn Areiouoyiodd
11R1SPaYy UBdLIOWY

I2[qle AN 211Yym-pue-yor|g

I9|QIe Ay UB2NIDY)
Ia[qiep [jodyoe(g
I9[qIe A pasealq-Aeg

oo 7 xipuaddy



oy

‘1eak 1od s3uturow g uo Ajrep

smoy /£ pajesado spowsiw 71-£ yim pakaains sem (PUejqniys poom30p p J5310§ PUB|Ul JINJBW § )5310] dZPLI YorAq §) SIS ] Jo Yory

"SIBOA pUB 9IS JOAO

1eNqRYy AQ SuBaW FuneINdEd USY) PUR JBA YOBY UIYIlAM 91IS 913 0 SNSIA FuIau [[B 10A0 (SInoy-1eu-jstw 001 Jod) saouepunqge Surwwuns Aq pajejnaled suedA ,

LLLO
[444\)
[440
L9T0
8020
¥e0°0
LA

olL't
0050
PS1°0
€S0
LLEO
0v0°0

v61
9t
8
14
0¢
[4
EN)

pue[qniyg§ poom3oQq

e0'0
181°0
000°0
0800
LyT0
6¥v°0
U

9¢0°0
8LT0
000°0
evlo
1160
6c€0
[eI0L

[4
9!

0

L
LT
6l

18310,] PUB[U] 3IMBIN

8IL°0
0L¢0
0000
9%0°'0
€170
9¢00
EN

1249Y
011
0000
9610
16570
Iv0°0
ueay

o€
¥s
0
54
0¢
z
reoL,

15010 28pry yoeag

OULJP[Or) UedLIdWY
3JoLI(y 2lownjeyg
J[OLIY pleyal)
pl1gmo)) papeay-umolg
S[YyoRID) UOWWO))
pligsoelg Asnmy

100 7 xipuaddy



0¢

960 z¢e0 61°0 [qa) 000 000 000 00°0 p[qiem Aey ade)
1o L0°0 00°0 00°0 000 000 0070 000 RIglE Uea[niar
LE0 0 o yT0 Sio 60°0 000 00°0 Sumxep Iepan
081 S6°¢ 610 7o LLO 91 €ro 650 RIGIEM BpEURD
LE0 0 Sro 16°0 €ro P10 LTO0 1€°0 USIA\ eUI[OIED
00°0 000 000 00°0 010 900 0070 000 AB]qAO L S,20UBUMDT]
000 000 €Co €ro 010 90°0 000 000 A2]G4D M S, 4215Ma4g
[ARY) LOO £€Co €10 000 00°0 000 000 1a[qiep pasutm-an|g
S¥o ¥6°0 0¢0 70 €0 £v0 £0°0 vCo 12]qIe A\ U9l poleodyi-yoelyq
L80 001 620 [¢0 €10 LE0 [20 [4a) 1[qlep anjg pajeolyl-Noery
91°0 6¢0 6v°0 19°0 170 6v'0 §TO §T0 19Useay I, UMOIg]
000 000 000 00°0 00°0 000 6£0 g0 Bdaaiy umorg
I €Tl Lo €L°0 01°0 90°0 v o YAl 1a[qrep jlodyoelg
000 000 00°0 000 970 9%0 o SP 0 Aefonig
860 LSO 170 [ARY] 010 900 r10 80°0 Jelqie Ay uetmIngyortyd
vZ0 €C0 LTo 8%°0 01°0 90°0 ¢ro L1°0 O9ITA pepeay-on|g
970 LYo S0°0 60 €ro 990 o 0 pHQMOD) popeal-tmolyg
8¢0 St LT0 8y°0 020 710 €1ro cro loyoedjeun Aels-onig
000 000 00°0 00°0 010 110 000 00°0 aapeyd1y) paddea-yourg
PLO ¥9°0 124" 70 1o 600 P10 80°0 RIqIEA paisealq-Aeg
000 00°0 170 1o 00°0 00°0 000 00°0 002N Pa[IIq-Nor[d
¥9°0 (43! §T0 780 01 L11 670 €570 Tejqlemy 2m-pue-yaely
9¢1 651 ¥9°0 89°C L1°0 1670 670 L1°0 9[OH(Q 2domned
000 00°0 000 000 00°0 00°0 000 0070 mouedg 2011 uestaWy
000 00°0 000 000 00°0 000 000 000 JO00POO A UedLISWY
o LE0 el €0'¢ 19°0 ¢80 1570 811 UIqoR] uesllauly
96t LES S| 061 [Z'1 9r'1 60'1 980 HEISpay] UBdLaWyY
€Tl L0l (4] v 0 0¢0 LT0 0670 ¥9°0 JoUjp[onH uedualy
P1°0 800 00°0 000 000 000 000 00°0 1ayoedkL§ uetpedy
as UBdN as ueaA as UBaA as TEEYN sa1oadg
SPOOAA S, quieT] 1 100d XD auel) 1seq Aqle( 1S9 Agqle

$a11G 15010, 25pry yoeeg

C00T-£007 “AeIN 218 03 [Idy prur ‘o1y() WIaISIMIIOU JO SANUNOD BMEII() PUB SLONT UL SAYIS
Apmys 71 uigyim siueadiw 10A40dojs 10§ sinoy-1au-istw oo 1 1od ajer amides () vy ¢ xipuaddy



IS

€ro
00°0
00°0
01
50
160
[AN]
£8°6
v1°0
670
€L0
P70
vL1
00°0
LS'E
00°0
170
6v'v
860
000
yT0
1o
00°0
6v°0
000
00°0
00°0
170
[AN0)
08Il
89°0
Z10
0
so10adg

SIo
00°0
000
sT1
12
£6'C
LO0
1eel
80°0
80
6T'1
1€1
yet
000
L6t
000
800
8¢'8
6T'1
000
T o
LO0
000
0v'0
000
000
00°0
9%°0
L0°0
16'C
Yo'y
8¢0
SL0
uea

000
000
€00
L80
9°C
L6'0
000
9L'1
000
00
YA
LSE
L01
120
1243
000
000
90°'S
L1°0
000
120
£C0
LT°0
L1°0
o
000
1Z2°0
000
£T0
IS0
66'C
000
50

000
000
€ro
9¢'1
65°¢
0L0
000
ce'e
000
[0°1
990
8T¢
9LC
Zro
ve'e
000
000
0911
LSO
000
48t
ero
0ro
010
§T0
000
o
000
€10
1T1
£t
000
980

sodadg  uesy
1S9 M Aqle(q

SIS 15210, 23PNy Yoeey

S1°0
00°0
970
8L°0
w0
19°0
00°0
(44
00°0
00
S0
09°0
91'0
9L°0
050
00°0
0070
61
9t°0
00°0
01°0
1o
0070
00°0
01°0
00°0
00°0
0¢'0
000
6€0
LSO
01'0
00
sa1oadg

600
000
80
860
129Y
980
000
S6'v
000
1€°0
89°0
L60
L1
50
(44
000
000
vy
ceo
000
90°0
600
000
000
90°0
000
000
L10
000
080
080
900
110
U

00°0 000
000 00°0
1o LO0
7'l I¢'1
670 €Lo
Y10 80°0
00°0 00°0
wo LT1
00°0 00°0
YT 0 y1°0
P10 1o
0v'0 89°0
LT0 1€°0
00°0 00°0
¢80 SV
00°0 00°0
000 00°0
el LY'C
6€0 z¢0
[AN] LOO
[AN] L00
000 00°0
00°0 000
00°0 00°0
000 00°0
00°0 000
00°0 00°0
LT0 €0
vT0 v1°0
v o 9¢'0
[44l] 8¢0
00°0 000
050 SLO
saadg uesly
1sam Aqre(q

e[nIz{ UWIDYLION
d2Y01] . paifoys-pay X mojja4
133017 ] WISYMON
[RUIPIE.) UISYLION
19[qIE M S[[IAYSEN
I9[qIB Ay Sutumop
UaIpn USIBIA
Io]qlepy BHOUSEN
USNIYLISIE Ay BURISINOT
moureds s,ujooury
Joy01E0KL ] 1589
Sunung oS1puj
UaIp\ 9SNOH
I9[qIB A\ POPOOH
Ysnay ], JuLey
Ioadpoop Aley
1a7qIe A\ PRSuIm-UapjoD
piqie) Aein
ysnay ], paysaya-Lein
19]3UTY paumoId-u2pjon
ISU0IRIAL] PIISAID) JBAID
mouredg prarg
Surpeg ueadoinyg
29M3J-pooAy wdIsEy
20Uym0 ], wIglseq
2qa0yd wsey
paq3ury uialseq
Iayoadpoop Aumo(
oouny paka-yie(q
I3]qIB Ay PApIS-INUISAYD
JBOIYIMO]]3 A UOWIWOD)
Ia]qle Ay INOTI0AUUOD
APOrID) UOWWOD)

Ju00 ¢ xipuaddy



&S

000
Y6y
00°0
P10
o
ge'l
LT'1
10
Iy
LT0
I¥0
6C1
86°0
000
€0
y1°0
000
66’1
Y10
65°C
w'l
0r'¢
000
00°0
€ro
[ANt
00°0
¥ 0
S0'6
8¢°0
AN
00°0
I+'0
710
saroadg

000
AN
000
30°0
LO0
8870
9¢°1
00
888
Sl
980
9¢°¢
LO°€
000
62’1
80°0
000
£€6'C
80°0
Le'e
9T'C
66'¢
000
000
S1o
L00
000
14"
SL'8
9L'1
800
000
¥Z0
901
UBIA

000
80
120
000
000
LT
90
L0
(44
evo
0v°0
88°C
6v'0
000
260
€C0
000
16'C
000
620
80°1
8¢
000
000
000
170
000
80
9L'¢
90°1
000
000
000
£e0

000
ov'l
o
000
000
09'1
S9'1
L0
8¢l
650
9¢0
pee
19°0
000
140!
€ro
000
¢
000
vS0
9¢'1
L9T
000
000
000
o
000
8y°0
06'v
See
000
000
00°0
el

saroadg UBIA
159 M\ Aqie(]

011G 15010 ] 95p1y Yoeag

000
980
0Z°0
9T 0
000
000
9T'0
vy 0
ST0
010
000
00
6%0
010
970
000
000
g0
000
1o
6¢°0
6v'0
000
00°0
000
00°0
000
970
P01
¢Sl
000
000
010
010
saroadg

000
991
[N
9T0
000
000
£T0
260
6v'0
90°0
000
129!
8T°0
900
970
000
000
990
000
600
LE0
9T'¢
000
000
000
000
00°0
£C0
Lo
L8l
000
000
900
9%°0
uBaN

000 000
00°0 000
ANY 80°0
000 000
000 000
cro 80°0
[AN(] LO0
6€°0 ze0
1€0 6C0
000 000
Y0 710
9T'1 671
(S ] L10
000 0070
6C0 €L 0
o L0°0
000 000
S0'C 70T
o LO0
Y0 $1°0
670 70
[4 2! 9L’0
000 00°0
000 000
670 LTO
000 000
o L00
0070 00°0
88°C ¢TT
980 Lo
000 00°0
000 000
000 000
650 171
sa10adg §8z=17N]
15940 AqIe(]

UIAN JOIUT M
I9[QIB AN S,UOSI AN
1a1qIe A\ SUTIRS-UIO A\
03I A Paka-onym

MOLIDAS POUMOLI-2I1I 4] S,]dqUIDL)
mo1redg paumoId-ay M
oan A Surqiem
K123 A
10U2)edAT (10P[Y/MO[IIA) S[1ea L
MO[[BMS 221
19]QIB AN 29SSaUUR |
YSNIY [ S,UOSUIBMS
monedg dwemg
yme pauurys-dieys
mouedg Suog
1a8eue ] 10]182G
mouedg yeuueaesg
pAIgOR] PITUIM-PIY
prigyoeig Lsmy
PHGSUTWIUNE PaIRoIY3-Aqmy
03Il A PaAa-pay
JR[SUI] PauMOIo-Aqmy
10300dpoom pa1j[eq-pay
UojeyInN paisealq-pay
3}BIQSOIL) PAISEIIG-950Y
I9[qIepy Aelouoylold
Ia1qle g durd
oaxtA erydiapeiiyd
I2qie g wed
plquaAQ)
I9y01B0A] 1 PIpPIS-2A1O
3]0l pleydI)
I2]QIB AN PAUMOID-2BURIO
SN AN UIIYLION

oo ¢ xipuaddy



£s

000 000 000 000 LT0 SI'o 000 00°0 1919l pasum-an|g
000 0070 €10 LO0 SCo 620 000 000 I3]qIe M\ Usalh pajeolil-yoe[yq
LYO 010 81°0 (4] sC0 620 000 000 1s1qIe A on[d pajeolyi-yoeld
000 000 v1°0 or0 €70 vZo 000 000 Ioysedy ], umolg
000 000 89°0 650 000 000 080 9¢0 Jadeas) umolg
000 000 000 000 00°0 000 00°0 000 Tajqlepy [[odyoelg
S¥'0 8L°0 80V 6v'C £9¢ 9T 980 £6°0 Aef anjg
000 000 000 000 000 00°0 00°0 000 IB[QIE A UBTLINgyORig
000 000 1€°0 810 e 810 000 000 O2dIA popeay-anig
000 000 LT0 Yay 4% L00 1270 €0 PIQMO7) papray-umolg
000 000 000 000 000 000 10 £e0 leyojeareun) Aeig-anig
000 000 000 000 000 000 000 000 sopexoIy) padded-sjoerg
000 000 0070 000 0y0 €Co 000 000 10]qIe A\ parsealq-Aeg
000 000 0070 000 000 000 00°0 000 00XoND) pal[iq-3oeid
000 000 £1o L0°0 0¥0 £C0 1€0 81°0 IB1qIE A\ UMm-pUB-NOBlY
S1°0 LT°0 8¢0 (4 8y'0 8¢L°0 43¢ $e0 S|ou) alowmey
000 000 000 000 000 000 00°0 000 molredg 221, uedLIOWY
00°0 00°0 000 000 000 000 000 000 J200p00 Ay UBOLISWY
[490] Ie'1 1€0 €91 150 0t'1 ¥9°0 38°1 urqoy| uedsHRUWY
geo 00 £1'0 L0°0 1570 86°0 000 000 HeISpay| Uedlowy
Zro L00 €10 L0°0 000 000 000 000 YOUijpjon) uedstlawy
L0 010 €10 L0°0 000 000 000 000 18Y21BIA ] URIPEIY
as REETN as UBOIN as uBay as TEE saroadg
Aeq sownep N931D) ajun ], asnoy Apany Z100J Aqieq
15210,] PUBJU] 2INjBIN

68°C SL'8 [4°R3 L09 19°0 860 981 611 BIQIEM MOTIPA
evle 0T°6¢ 08'v¢ Lyt 6¢'1 L6°0 85701 8LL 191qiem paduni-mofa A
481 LO0O 000 000 000 000 000 000 1ayonsdeg patrjjaq-mofa &
€61 EL'E 020 €20 0¢0 L1°0 000 000 19U21BIK]] PAI|[Aq-MO[[a &
000 000 LT0 0t o 000 000 000 000 0030N7) Paj|q-MOj[9 A
000 000 £T0 €10 010 90°0 000 000 14D paisealq-mo[fa
L8L ST'Te ov'9 eL'6 ov'e 1T¢ 89°0 901 modredg pajeoy-a1ym
1Z4] £Co L60 80°1 0vo €Co 000 000 Usniyl poom



125

0€0
000
S1°0
LT0
00°0
$9°0
870
]
000
000
€50
¢T0
000
000
000
00°0
AN
000
000
000
81°0
00°0
000
0
000
90°1
000
LTO
000
000
00°0
000
00°0
sa10adg

870
000
L1°0
01°0
00°0
860
910
€80
000
000
£s0
10
000
000
000
000
LO0
000
000
000
o
000
000
174
000
1Tl
000
01°0
000
000
000
000
000
uea

8¢0
€ro
1L°0
§T0
€0
760
P10
€r'e
8¢€°0
000
S0
L90
cro
€ro
000
€ro
¢lo
000
000
000
S9°0
00°0
LT0
650
000
170
00°0
000
00°0
€ro
9% 0
00°0
000
saroadg

[a
L0°0
50
10
LY 0
L1'e
9170
vvv
[4a;
000
(43!
£L°0
600
LO0
000
L00
10
000
000
000
990
000
S0
1l
000
90
000
000
000
SIo
6¢£°0
000
000
Uueay

7 100J AqIe(
1$210,] pueu] aimey

ee'l
000
61°0
o
360
6v'0
cro
991
Zro
000
AR
€ro
000
€10
000
000
Sro
¢l'o
000
000
€0
¥T0
€50
(431
£ro
€ro
LT0
000
000
LY 0
090
000
000
sa10adg

LLO 710 91'0
00°0 000 000
€60 v1°0 91°0
LO0 [4N LO0
08¢ 810 8C0
w'e 80'1 980
L1'0 000 000
€L L9°0 (49
LOO S1'o 60°0
000 00°0 00°0
or'¢ 881 881
80°0 9¢'0 170
000 000 000
80°0 1o LO0
000 000 00°0
000 ANG 91°0
L1'0 000 00°0
80°0 000 000
000 LT0 €T0
000 00°0 000
S 19°0 €60
170 €0 SN
1€°0 000 00°0
001 1770 170
80°0 00°0 000
80°0 9¢'0 w0
¢ro 000 000
00'0 000 000
000 00°0 000
LTO 00°0 00°0
LY 0 YT o 820
00°0 000 00°0
000 000 00°0
uea  samadg  uvapy
7 1004 Aqie(]

Io[qIE AN BITOUSRIA
USTUYMIIB AL BURISINOT]
moiredg s,ujoour]
Jayoeokiq 15897
3unung osipuy
U3IA\ 9SnOH
Io1qIe M\ POPOOH
YsnIy ywIoy
1ax0adpoopy Aney
13]qIe A\ PASUIM-UIPIOD
prqie) Aein
Usniy ] payeayos-Lein
19[3UIY PAUMOID-UIPOD)
IoUMIBIAT ] PaIsal)) 1eaIn)
modreds pjoidg
Surjrers ueadoiny
29MIJ-POO AN LLIISLY
22UyMmo |, uieiseq
2qa0Yd uIalseq
paq3uryy uIdjsey
1o30adpoopy Aumo(]
ooun[ paka-yIe(y
I2]qIB A\ PapIS-1nulsay))
1BOIYIMO[[9 A UOLULIO))
I2[GIB Ay INOII03UUOD)
ayorID UOWIWOD)
g p Aoy ade)
12]qIe A\ UBI[NIBYD
Fuimxep 18pa)
I9]qIe My BPRURD)
U1 BUITOIED

42]qAD A §,ao0UDAMDT]

ADJQAD Y S, 42]SMDAG
saroadg

100 ¢ xipuaddy



¢S

000
000
000
9L°0
00°0
P10
00°0
000
000
Lyl
0070
00°0
Se0
[AR)]
00°0
00°0
00°0
0070
0070
00°0
09°¢
LE0
00°0
000
000
[AN1)
000
0070
00°0
00°0
Zro
00°0
00°0
sa10adg

000
000
000
§9°0
000
8070
000
000
000
$8°0
000
000
0Z°0
LO0
000
0070
0070
000
000
000
L1'e
170
000
000
000
L00
000
000
000
000
L00
000
000
UBS

000 00°0
LTO ¢T0
€0 810
8T'1 w'e
¢ro S1'o
000 000
€ro LO0
S1'o 60°0
000 000
01 811
LSO v 0
9C'0 S1'0
8¢°0 [yt
89°0 650
000 000
00°0 000
§C0 ¥1°0
000 000
00°0 000
000 000
001 Y1
L0 8y
000 000
000 000
€ro L00
STl 8'¢C
€ro L0°0
00°0 00°0
1€°0 810
€C0 ¥Z'0
L9°0 99°0
L0 750
000 000
saroadg UBIJA
7 1004 Aqreq

000
000
ero
v 0
170
€ro
ero
g0
00°0
000
000
LT0
€ro
0¥’ 0
00°0
1o
9T0
00°0
00°0
000
6’0
LO'S
000
00°0
000
60
£ro
000
€1'o
[0
9¢'0
€Co
000
sarvadg

1S910,] puBjU] INJBA

000
000
80°0
80°C
€20
800
STo
0¢€0
000
000
000
970
80°0
£T0
0070
L00
6€0
000
000
000
680
L0y
000
000
000
6L 0
800
000
LT°O
£v'o
I¥0
vT0
000
ueay

[ANY LO0
000 000
[AN), LO0
€90 £9°0
61°0 42
00°0 00°0
$9°0 001
00°0 00°0
000 000
€0'C Lyl
PT1 16°0
[AN0] Y10
00°0 00°0
1170 0€0
P10 91°0
00°0 00°0
00°0 00°0
00°0 00°0
170 €70
00°0 00°0
97 8¢
€50 6v'0
00°0 000
00°0 000
00°0 000
€00 £C0
00°0 00°0
(48] L0°0
00°0 000
(49! L8°0
9t'0 LT0
10 120
00°0 000
sa10adg uBalN
1004 Aqreq

10U03edA1 (9P| ¥/MO[[IA) SITBLL
MO[JRMS 221 ]
JO[QUE A\ 99SSAUUD |
YSTUY | §,UOSUTEMS
mouedg dwemsg
ymeH pautnys-dieyg
mouredsg Suog
108eur ] Ja11808
mouredg yeuueAeg
pIQYOR g PaSuim-pay
pugsoe[g Asny
paq3uIwwnyg pajeosyi-Aqmy
0911 A Pake-pay
19]3UIY] paumoId-Aqmy
10%92dpoopy pal[1ag-pay
YOIBYINN PaISeaIq-pay
NBaqsoIr) PaIsealIq-as0y
I9[qQIE p\ AIRI0UOYI0I]
Iajqiep aulg
oall A viydjaperiyd
Ia|qie g Wwped
PIQUaAQ
19Y01B0A] ] DAPIS-2ALO
J[OLIQ pPIBYDID
Io]qIB M\ PaUMOID-3URI()
USTIYIIRIE A\ UIYMON
B[TUEJ WISYLION

42Y21],] PRAfDYS-paY X MO]JaL
I9)017,] UIYION
[RUIPIE)) UISYLION
IB[QIEM [[IAUSEN
Ia1qle py SUILINOA
UDIA YSIBIA
saradg

oo ¢ xipuaddy



9¢

Y0 710 000 000 ¥C0 710 9¢0 170 aapeyoIyD paddeo-yoeyg
000 000 000 000 [AN(] LO0 ANy LO0 1pqlep parseaq-Aeg
000 000 6¢0 €0 000 000 yT0 710 00Xony pafiIq-yoe[g
1€0 LT0O ¢elo 800 910 60°0 S1°0 60°0 13[qIe Ay UUm-pue-Ydoe[yg
wo S0 ya ¥C0 S0 £€6°0 £0°0 €C0 J[olIQ arowney
000 000 000 000 AN, LO0 [N LO0 moiredg 9217, uedLIAWY
[€o LT0 €10 80°0 000 00°0 s1°0 600 AO03POOM UEdLIWY
€0 89°0 80 £8°0 ¥Z0 0L0 09°0 86°1 Urqoy] uedLiowy
SO’ Tl SI'l 08°0 o'l LET [44, 89°0 HEISpay uedllawy
LTI 6'C 65°C €8¢ 61°1 Pe€ a7l 86'F YoUyp[on uedtiaury
000 000 00°0 000 000 00°0 000 000 1R ueIpEOY
as UBoIN as UB9N as UBd as UB3A soroadg
11 Nd YSIBN TUTIA 1500} SIIPOOM agenod o
pue[qniyg poom3oq
L1°0 010 000 000 910 600 10 600 B[R MOY[PA
€6't &9 ST 9l SS9 ¢S 9¢°0t 076 (gl padwni-morpe X
000 000 Sro 600 €10 800 Y10 91'0 1sonsdeg parjjaq-mof[e X
000 000 000 000 yC0 P10 000 000 1YOIROAL ] P3I[{2G-MO[[3 &
000 000 000 000 000 000 000 000 ooyony) PafIq-MmOf[e A
000 000 00°0 000 000 000 000 00°0 1Bl PRISEaIq-MOf[9 A
9L'1 60°C 10711 T ol 0r9 09 €Tl €Tl moiredg pajeolyi-alym
LT°O 010 96°0 89°C 810 ¢80 €10 860 Ysnlyj, poo
000 000 0 $€0 000 000 870 €0 U1 JOIUT A
000 000 ¢1°0 600 000 000 000 000 I[QIEA\ S, UOSTIA
00°0 00°0 000 000 000 000 000 0070 131GIB Ay SUTIRI-ULIO A
000 00°0 000 000 910 600 000 000 02IA PAR-IYM
000 000 000 000 000 000 [AR\, LO0 MOLDAS PAUNOLI-DJNY 4 S,[2QUD D)
000 000 P10 910 910 600 000 000 A 01IEdS PaUMOII-INL AL
000 000 YA 1A 000 000 000 00°0 02l A Furjgrem
§T0 AN el 78T 70 91’1 1o 0€'0 AID3A
sooadg  umop  saroadg ueo soioadg  upey  saadg UBON sa10adg
7 1004 Aqie( 71004 Aqie(]

1S210,] puB[U] 2IMBIA]

103 ¢ xipuaddy



LS

070
000
yC0
960
000
Zro
000
00°0
000
(SN
4N
8’0
08°0
10
170
Zro
000
4Ny
90
000
000
000
000
000
£€T0
L9°0
000
cro
SE0
00°0
000
9¢0
1A
saroadg

Iv'o
000
14RY
0L'1
000
L00
000
000
00°0
00
LO0
8v0
ce'e
17°0
Iv'0
L0°0
000
L00
89°0
000
000
000
070
000
€00
011
000
L0°0
1970
000
000
[T°0
vi0
uedN

¥9°0
000
000
90
000
Ero
£1o
000
50
000
000
8C°0
SL'l
910
e0
0070
000
000
810
000
000
000
910
000
000
Sto
000
v0°0
€10
81°0
910
910
€ro

8v°0
000
000
6¢0
000
800
80°0
000
0€0
000
000
60
LS
81°0
3170
000
000
000
010
000
000
000
600
000
000
LY0
000
LT0
80°0
010
600
810
80°0

saedg  ueap
agen0d o]
pue[qnIyS poom3o(]

S1°0
000
000
120
000
49"
000
000
000
00°0
000
8C°0
£vo
0070
8¥°0
910
000
910
IT0
00°0
00°0
00°0
000
00°0
[4%Y)
&0
000
170
91
000
870
8¥°0
(48
satoadg

910
0060
0070
170
000
LOO
000
00°0
000
000
000
970
ee'l
000
870
600
000
600
170
000
000
00°0
000
000
L0°0
vy 0
0070
£C0
43
000
9T'0
8C°0
L00
uBSA

4Nt
00'0
1o
9¢'0
000
000
000
000
000
110
[AN!)
AN
S1'e
4N
[aal
000
000
000
vLO
000
000
000
000
000
000
v10
000
(S
170
000
€e0
e
Zro
sar0adg

Se0
000
LO0
120
000
000
000
0070
000
0€0
10
LO0
86'C
LO0
650
000
000
000
860
000
000
000
000
000
000
910
000
600
S0l
000
00
ce0
L0O0
UBIN

oeiod o[uI

ysniy [, paaayo-Leiny
19[SUIY] PaUMO0ID-URP[OD)
I2U21BOAL PoIsaI)) 181D
mouareds pratg
Suipresg ueadoinyg
29MaJ-POO AL WIdISRY
20UMO | u19Isey
3qooyd wIdsey
paq3ury wlsey
1dadpoopy AumoQq
oounf paks-yieQg
I9]QIe A\ POPIS-INUISAYD)
JEOIYIMO][2 4 LIOWWO))
Ia]gIR A\ IND1I00ULOTY
SP[OBID UOWWO))
lo[qrepy Aepy oden
Ia[qle A\ UBI[NIDD)
Jurmxe gy 1epaD)
Ia[qie g\ EpRURD
U3IA\ BUI[OIRD

A2]QADAf S,8OUBAMDT

42]QUD M S, 421SMDAG
Isjqie M\ paduim-anig
I3[QIe M\ U9910) PAROIYI-NOE[g
Ia1qle A\ an[g pajeony-yoe[g
Joyseay J umolg
1adoain umorg
1e1q1epy [[odYoRrg
Aefonig
Ia[qie g ueiwngyoelg
0311 A papeay-anig
pIgmo)) papray-umolg
Jayojeoleun Aeug-anjg
saroadg

Ju0o ¢ xipuaddy



8¢

[SI9N0)
000
70
000
00°0
00°0
000
00°0
000
00°1
Lo
000
€20
ov'o
17¢
ANy
000
000
LLO
150
¥€0
000
[aa!
00°0
wo
80
¢Lo
€0
[ANt
ANt
000
00°0
c0'¢
sa10adg

020
020
el
000
000
000
000
000
000
89°0
01
0070
o
10
14
L0°0
00°0
000
60°1
§6°0
80
000
€91
000
290
SL0
Sv'e
660
L0°0
L0°0
000
000
9L
uea|y

6C0
€T 0
101
000
£10
000
000
0070
870
81’1
810
000
910
910
601
000
000
000
650
610
810
000
£t0
000
9%°0
€0
910
810
000
[4%Y
000
cro
ve

£¢0
§T0
080
000
8070
000
000
000
620
rel
010
000
0
600
8¢l
000
000
000
L90
£9°0
010
000
¢¢0
000
0¥0
§T0
810
010
000
810
000
L1°0
68t

soroadg  umoly
a8eu0d o]
pue[qniys poomso(

00°0
€Co
000
000
00°0
000
000
000
9¢°0
611
870
000
000
00°0
§e'T
000
000
000
er o
0Z'0
o
000
89°0
00°0
9¢'0
L0
€0
Zro
000
9¢0
000
000
8L0
sarvadg

000
Ly0
000
000
000
000
000
000
170
880
9C0
000
000
000
v1'C
000
000
000
0L0
£e0
LO0
000
€91
000
£€9°0
19°0
124Y
LO0
000
wo
000
00°0
819
uBdN

(4N
000
S0'1
00°0
000
Zro
000
1o
Lo
LL'O
o
000
Zro
00°0
0¢'l
000
000
000
611
€0
89°0
000
691
000
L0
70
€0
970
00°0
820
00°0
000
£5e
saroadg

L0°0
000
S9°1
000
000
L0°0
000
600
LO0
990
ro
000
LO°0
000
891
000
000
000
[
0L0
6¥°0
000
12!
000
€6°0
8C°0
89°0
vTo
000
Ly0
000
000
SI'L
UBd

oGepod ouIg

prgqduimwng] pajeolyl-Aqny
03N A Pako-py

13[3UIY] pPaumoIo-Aqny
10x22dpoo gy Palfjeg-pay
YOIeYINN PaIsealIq-pay
{RIQS0IN) PIISLaIq-asoy
Is[qie gy Arejouoylod
Is[qie A Quid

oanA erydapepiyd
Js[qie g\ wied

PHQURAQD

19Y018A}  PapIS-2Al[O
J[oLIO PIRYDIQ

I9[qIB A\ PaUMOID-3aFuRIQ
YSNIYLSIB AN UISUYLION
B[nIRd WIAYLON

AN A \NUN\GQ%%NDQ‘ X Mojraf

JNOI],] WIYLION
[eurpIe)) WIYLON
191qle Ay Q[IAYSEN
19]qIB A\ SUILINO

I M\ YSIE

Ia]qIe A\ BIOUSRIN
USNIYHAIB A\ BURISINO]
moureds s,ujoour
12Y0180AT ] 15897
Funung oS1puf

UDIA 2SnoY

19]qIB A\ POPOOH
ST, W
1oyoadpoom Al

Ia[qie g padurm-uapion

paqie) Aein
satoadg

100 ¢ xipuaddy



65

“12a4 1ad s3uluiow § uo Aqiep sinoy £

pateIado S}uwsIu 71-4 YIim PakaAIns sem (pue[qniys poom3op p 1S2J0] pUB[Ul AINTBW p 1$910] 93Pl Yoraq §) SANS 7] JO yory q
‘SIBOA pUB $3)IS I2A0 JBIIqRY AqQ Sueawl Sure|nojed

usYy} pue Jeak yoes UIyim 31Is 4oBs 01 SUSIA BUINAU [[B 19A0 (Sinoy-1au-isiwi 0| Jod) saouepunqge urwuns Aq paje[nofes sueajy ,

or's 9.8 80'v 61°81 0r'e 8°S1 (494 059 1BIQIE M MO[JS A
88°0 19°0 €0 €eo o 0 S0°0 Sy0 1a[qrepn padwni-mofo X
00°0 00°0 000 00°0 000 00°0 00°0 00°0 Iaxonsdeg parjjag-moja A
£vo ye0 00°0 00°0 00°0 000 [AN!, ¥1°0 1oyoyeLk] PaIf[2q-MO[[9 &
10 L00 g0 810 000 000 000 000 003N PaIq-MO[P A
[AN0 LO0 810 01°0 00'0 00°0 Y20 y1L0 18D PoIStalq-mol[a A
o'l €es S ] LSO ze0 Se0 0T'¢ oL'S modredg pajeoIy1-aym
Y0 LT0 €ro 80°0 00°0 00°0 000 00°0 Usniy] poom
00°0 000 00°0 000 00°0 000 [AN0 L0°0 USIAN JSIUT AN
660 671 LLO LO'1 170 19°0 6¢0 S6°0 I91qIepy S, UOSTTM
000 000 00°0 000 000 00°0 000 00°0 12jqlep Sunes-wiopm
¥T0 170 000 00°0 91°0 60°0 00°0 000 03I A PRK-ANUM
000 000 000 00°0 000 00°0 000 000 MOLIDAS PIUMOAD-DIYA S,12qUDD)
Zro AN, 000 00°0 v o S0 S0°0 S0 molredg paumoIo-AIYm
IS0 0C0 000 000 ¢r'o 91°0 [AK)] y1'0 03I A JUl|qIRp
$8°0 89°0 LT°0 61°0 YT 0 Y10 9’0 €L o K122
oL¢ €Tt L1'C e 980 €61 80 LO'1 10403R0A . (10PIY/MO[IIA) S[[TRI L
000 00°0 1¢°0 870 000 000 000 000 Mojjems sal],
[4N) L00 SE0 0T0 91°0 60°0 000 000 19]qIe Ay 99sSaUUa ],
$8°0 88°0 780 860 ¢T0 78°0 19°0 0L°0 ysuay [ suostiems
o SLO 980 SI'l [AN0] 10 £L0 60°1 mosedg duremg
[ARY yI°0 000 00°0 00°0 00°0 10 91°0 MmeH pauurys-dreys
Z8°0 9¢'1 SL'0 LT 1o 0€°0 88°0 L9'1 moiedg Suog
000 000 00°0 00°0 00°0 00°0 000 00°0 EEITR IRETRIRIN
000 000 €ro 80°0 170 £€T0 00°0 000 mouredg yeuueAes
801 el 891 e 60'C [493 Se0 19°0 paigyor[g paSuim-pay
00°0 00°0 00°0 000 00°0 00°0 y1°0 91'0 pagsoerg Aisny
sa10adg SR soroadg  uealy  soroadg  uwely  saoadg ERY AN saroadg
aFeuo0d 91 ageu0d o]

pue[qniyg poomso( ‘U0 ¢ Xipuaddy



Appendix 4. Sixty-five species of migratory birds recorded during point count surveys in Lucas
and Ottawa counties of northwestern Ohio, mid April-May, 2003-2005 and classified as transient

(non-breeding) stopover migrants. This species group was used in analyses examining
relationships between their abundance and site characteristics.

Black-billed Cuckoo (Coccyzus erythropthalmus)
Ruby-throated Hummingbird (Archilochus colubris)
Yellow-bellied Sapsucker (Sphyrapicus varius)
Eastern Wood-Pewee (Contopus virens)
Yellow-bellied Flycatcher (Empidonax flaviventris)
Acadian Flycatcher (Empidonax virescens)

Alder Flycatcher (Empidonax alnorum)

Least Flycatcher (Empidonax minimus)

Eastern Phoebe (Sayornis phoebe)
Yellow-throated Vireo (Vireo flavifrons)
Blue-headed Vireo (Vireo solitarius)

Philadelphia Vireo (Vireo philadelphicus)
Red-eyed Vireo (Vireo olivaceus)

Red-breasted Nuthatch (Sitta canadensis)

Brown Creeper (Certhia americana)

Winter Wren (Troglodytes troglodytes)
Ruby-crowned Kinglet (Regulus calendula)
Golden-crowned Kinglet (Regulus satrapa)
Blue-gray Gnatcatcher (Polioptila caerulea)
Veery (Catharus fuscescens)

Gray-cheeked Thrush (Catharus minima)
Swainson’s Thrush (Catharus ustulatus)

Hermit Thrush (Catharus guttatus)

Blue-winged Warbler (Vermivora pinus)
Tennessee Warbler (Vermivora peregrina)
Orange-crowned Warbler (Vermivora celata)
Nashville Warbler (Vermivora ruficapilla)
Northern Parula (Parula americana)
Chestnut-sided Warbler (Dendroica pensylvanica)
Magnolia Warbler (Dendroica magnolia)

Cape May Warbler (Dendroica tigrina)
Black-throated Blue Warbler (Dendroica caerulescens)
Yellow-rumped Warbler (Dendroica coronata)
Black-throated Green Warbler (Dendroica virens)
Blackburnian Warbler (Dendroica fusca)
Yellow-throated Warbler (Dendroica dominica)
Pine Warbler (Dendroica pinus)

Prairie Warbler (Dendroica discolor)

Palm Warbler (Dendroica palmarum)
Bay-breasted Warbler (Dendroica castanea)
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Appendix 4. cont.

Blackpoll Warbler (Dendroica striata)

Cerulean Warbler (Dendroica cerulea)
Black-and-white Warbler (Mniotilta varia)
American Redstart (Setophaga ruticilla)
Worm-eating Warbler (Helmitheros vermivorus)
Ovenbird (Seiurus aurocapillus)

Northern Waterthrush (Seiurus noveboracensis)
Connecticut Warbler (Oporornis agilis)
Mourning Warbler (Oporornis philadelphia)
Hooded Warbler (Wilsonia citrina)

Canada Warbler (Wilsonia canadensis)
Wilson’s Warbler (Wilsonia pusilla)
Yellow-breasted Chat (Icteria virens)

Summer Tanager (Piranga rubra)

Scarlet Tanager (Piranga olivacea)

Eastern Towhee (Pipilo erythropthalmus)
Chipping Sparrow (Spizella passerina)

Fox Sparrow (Passerella iliaca)

Lincoln’s Sparrow (Melospiza lincolnii)
White-throated Sparrow (Zonotrichia albicollis)
White-crowned Sparrow (Zonotrichia leucophrys)
Rose-breasted Grosbeak (Pheucticus ludovicianus)
Rusty Blackbird (Fuphagus carolinus)

Orchard Oriole (Icterus spurius)

Purple Finch (Carpodacus purpureus)




Appendix 5. Bird species mist-netted or surveyed during spring 2003-2005 in the Ottawa
National Wildlife Refuge and Cedar Point National Wildlife Refuge and considered Priority
Species by the U.S. Fish and Wildlife Service, Region 3.

Black-billed Cuckoo
Whip-poor-will
Red-headed Woodpecker
Northemn Flicker
Olive-sided Flycatcher
Acadian Flycatcher
Wood Thrush
Blue-winged Warbler
Golden-winged Warbler
Cape May Warbler
Black-throated Blue Warbler
Cerulean Warbler
Prothonotary Warbler
Worm-eating Warbler
Louisiana Waterthrush
Kentucky Warbler
Connecticut Warbler
Canada Warbler

Field Sparrow
Grasshopper Sparrow
Rusty Blackbird
Orchard Oriole
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