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Executive Summary
This report presents an analysis of the first 10 years of operation of the Bruce Peninsula Bird Observatory’s bird migration monitoring program at the Cabot Head Research Station. Since 2002, bird migration has been monitored through banding, census, and observation both in spring and fall at the northeastern tip of the Bruce Peninsula, Ontario. From 2002 to 2011, a total of 435,483 birds of 235 species have been detected, with considerable variation in specific species abundance and frequency. More birds, both in species richness and abundance, are detected in spring than in fall, even if fall populations are reinforced by young. The strong geographic funneling effect of the Bruce Peninsula in spring is likely responsible, in part, for this seasonal difference. In 10 years, a total of 33,285 birds of 120 species have been banded, with more birds banded in fall (17,405 individuals) than in spring (15,880). In fall, 90% of birds captured are hatch-year birds, a percentage similar to results from other bird observatories in the Great Lakes area. It also appears that Cabot Head is used extensively as a stopover habitat in fall for some species (mostly Thrushes and Sparrows). However, important yearly variations suggest that this behaviour is possibly related to food availability.
With recoveries of banded birds and stable-isotope analysis of feathers, maps of movements and summer origins were created, revealing, for the first time for birds captured at Cabot Head, the extent of migratory connectivity, i.e. the links between the different locations a bird uses during its life. Understanding migratory connectivity is crucial to understand population dynamics, as ‘carry-over’ effects between seasons and locations potentially influence all stages of life. For example, winter habitat quality determines both timing of spring migration and physical condition at departure, which in turn influences arrival time and physical conditions in the breeding season (Marra et al. 1998).
Long-term monitoring has a great deal of potential in determining population trends, especially for species difficult to census on their breeding and/or wintering grounds. Here, we present the first analysis of population trends for birds monitored at Cabot Head. Daily monitoring at Cabot Head during migration also brings unexpected discoveries, like the presence of moulting White-crowned Sparrows, a northern breeder, in August. Similarly, a growing use of Cabot Head by Bald Eagles was noted, culminating in the finding of successful breeding by this species within the Cabot Head Nature Reserve. The constant presence of a top predator in the area has brought changes in the behaviour of other species, such as Double-crested Cormorants. Golden Eagles, a provincially rare species, have been detected every spring at Cabot Head, indicating the importance of the Bruce Peninsula as a migration corridor for this species.
The Bruce Peninsula Bird Observatory, through its bird migration monitoring program at Cabot Head Research Station, has established a sound long-term data set from which interesting results have emerged. BPBO’s monitoring effort will continue to enhance knowledge of bird migration on the upper Bruce Peninsula in the future, as unforeseen conservation challenges emerge, as new statistical methods are developed, and as new questions in ornithological research arise.

[bookmark: _Toc193387596]Introduction
Migration is among the most impressive and complex phenomena of the animal world. It has long puzzled and awed humans by the numbers of animals involved, distances travelled, and feats of navigation. Despite numerous studies and innovative technological developments (like radar, satellite telemetry, geolocators, and stable-isotope analyses – see for example Bart 2005, Hobson 2005, and Millikin 2005), many aspects of migration are still relatively poorly known and understood. 
Precise monitoring of populations is essential to the understanding and management of natural resources. The Breeding Bird Survey (BBS) is the principle method for monitoring bird populations in the United States and the southern part of Canada. However, breeding ranges of many species in northern Canada are inaccessible to roadside surveys and are therefore poorly monitored by the BBS method. Migration monitoring at observatories across the country can be an effective means of tracking populations of species that nest in remote northern areas of Canada, species for which habitat is rarely sampled by roadside surveys and species that are otherwise difficult to detect during the breeding season (Badzinski and Francis 2000). The Canadian Migration Monitoring Network (CMMN) is a nation-wide Bird Studies Canada initiative, enacted to assess changes in populations during migration, especially for priority species that are not adequately monitored by other programs, such as the BBS and Christmas Bird Count. The network includes over 20 stations across Canada where data are collected during spring and fall migrations, typically through standardized capture and observation protocols. Bruce Peninsula Bird Observatory (BPBO) has demonstrated through data collection since 1998 that Cabot Head is a valuable site for monitoring migrating landbirds. Since becoming a member of CMMN in fall 2003, BPBO contributes to this monitoring effort. 
Birds, most notably raptors and songbirds, migrate across a broad front, unless geographical features such as peninsulas concentrate them. Peninsulas are especially good places to concentrate migrants. Peninsulasmay funnel migrants crossing over land toward water or beckon to those crossing large water bodies, offering first refuge and rest as they reach the other side. Rain, headwinds, or fog can cause ‘fallouts’ of birds reluctant to cross large bodies of water or those which are too exhausted to fly any farther after reaching land. The Bruce Peninsula projects approximately 100 km to the north from its base in Owen Sound and separates Lake Huron to the west from Georgian Bay to the east and north (Fig.2.1). The tip of the Bruce Peninsula is a particularly well-suited location for observing bird migration. Cabot Head is a promontory of the northeast headland of the upper Bruce Peninsula and was designated, along with surrounding waters, in 1997 as a Globally Significant Important Bird Area (IBA) by Birdlife International for its significant concentrations of migratory bird species, especially Red-necked Grebe (Cheskey and Wilson 2001). Cabot Head is adjacent to Bruce Peninsula National Park (BPNP), and as such, is part of the BPNP’s Greater Park Ecosystem. Cabot Head Research Station (CHRS), jointly managed by Ontario Parks and Bruce Peninsula Bird Observatory, is situated on the western side of Wingfield Basin (at 45°15’N, 81°18’W) near the community of Dyer’s Bay. 
The main activity of BPBO is to initiate and direct bird research and monitoring at Cabot Head and its surroundings in a conservation-minded frame. Migration monitoring has been the primary focus of bird research at Cabot Head since 1998. 
[bookmark: _Toc193387597]Goals and Objectives
The main goal of the migration monitoring project at Cabot Head is to contribute to the efforts of the Canadian Migration Monitoring Network to monitor changes in the populations of migratory birds, especially species that are not being adequately monitored by other programs. The primary objective of migration monitoring at Cabot Head is to generate Standard Migration Counts that represent a consistent sample of birds migrating through Cabot Head each day during the spring and fall migration. The Standard Migration Counts can be used after several years to calculate long-term population trends for the target species being monitored. More general objectives of the bird migration research at Cabot Head are to learn more about the composition, magnitude, timing, and demographics of bird migration on the Bruce Peninsula and Great Lakes Basin; and to foster the public's understanding and appreciation of birds and bird migration and other aspects of the natural history of the Bruce Peninsula.
[bookmark: _Toc193387598]Methods
The migration monitoring program at Cabot Head follows a field protocol (Heagy et al. 2003) as it is essential for the production of population indices that data collection is consistent over the long term. Standardized capture and observation methods are designed to monitor landbirds, which have been identified as a priority for migration monitoring by CMMN (Francis and Dobbyn 1997). At Cabot Head Research Station, three different methods (banding, census, and casual observations) are used to monitor migration in a defined Count Area during a specific period and to produce daily Standard Migration Counts. Banding is done using 15 mist nets operated for six hours commencing half an hour before sunrise, weather permitting. Personnel also complete a census that takes one hour along a fixed route, where all birds observed are recorded. Casual observations are made throughout the count period and supplemental surveys such as visible migration counts and bay watches are completed when circumstances permit.  
The Count Area includes Wingfield Basin and land on its western side from the small peninsula of land oriented toward the outlet of the basin (where the net lanes and buildings are situated) to the open Jack Pine savannah. All counting is done from within these boundaries during the daily Count Period, which is the seven-hour period starting 30 minutes before sunrise and ending six and a half hours after sunrise. Habitats in the Count Area include rocky shoreline, a small mix of short grass, tall grass and Poison Ivy (Toxicodendron radicans), shrub thickets made of Dogwood (Cornus spp.), Viburnum sp., Ninebark (Physocarpus opulifolius), and Juniper sp., and mixed woods composed of Eastern White Cedar (Thuja occidentalis), White Birch (Betula papyrifera), Poplar (Populus sp.), Balsam Fir (Abies balsamea), and Maple (Acer spp.) with small openings with Juniper barrens (described in Woodhouse 2002). All birds seen or heard by an observer located within the Count Area during the Count Period are considered ‘countable’, regardless of whether or not the birds are within the Count Area. For example, all birds on or over Georgian Bay or Middle Bluff that can be seen by binoculars (or aided eye) are countable if the observer is located within the boundaries of the Count Area. 
To generate daily Standard Migration Counts, two complementary methods, Standard Observations and Standard Captures, are used at Cabot Head. Standard Observations are composed of a standard census (i.e. a fixed-route, one-hour survey), and incidental observations. The census must be completed regardless of weather conditions (except for violent weather when birds are poorly detected). One skilled person using binoculars follows a specific route starting one to one and a half hours after sunrise for exactly 60 minutes and records every bird observed. Those conducting the census must pay close attention to bird movements over the course of the census in order to avoid counting the same individual birds more than once. Incidental observations refer to observations made during the standard count period that do not fall under the category of the census or other survey methods (e.g. visible migration counts). The purpose of these observations is to document birds that were not captured or banded, and to assist with determining the estimated total for each species each day.
The goal of the Standard Capture program is to capture, mark, and collect data on a representative sample of the target species present in the Count Area on any particular day.  Ideally, all nets in the standard array are used for a set period every day, a full set of data are collected for each bird captured, and each bird is banded with a standard numbered band issued by the Canadian Bird Banding Office. However, the welfare of the birds takes priority over maintaining the complete standard protocol. For example, during periods of high volume of captures, less data could be collected to speed up the banding process and reduce stress on birds. The standard capture effort includes only mist nets and consists of 15 small-mesh mist nets in fixed locations (see Menu 2007 for a complete description of the mist net set-up 
Captured birds are taken to the banding lab to be processed and banded. In general, all unbanded birds that are captured are banded with a standard numbered band issued by the Bird Banding Office. The minimum data recorded for every banded bird are: band number, species, age, aging method, sex, sexing method, bander, location, date, time of capture, and net number. Additional data that are routinely collected include: wing chord, weight, time weighed, fat score, skull ossification score, cloacal protuberance score, and brood patch development score. Previously banded birds are processed in the same way as unbanded birds, with the exception of birds captured and processed earlier the same day (same-day repeats): these birds are released immediately at the nets.
At Cabot Head, the Standard Migration Count is an estimate of the number of individuals of each species in or passing through the Count Area during the Count Period based on the data collected using the Standard Observation and Standard Capture methods described above. At this station, two methods of developing a Standard Migration Count are being used: 
· Detected Total (DT) corresponds to how many birds of each species were actually detected (seen, heard, or caught) on a particular day. The Standard Detected Total (DT) for each species is the sum of total Standard Capture (mist netting) plus the total of the Standard Observations (census and incidental observations), minus a correction for any birds that have been double-counted (i.e. observed and captured). The DT is never more than the sum of the Standard Captures plus the Standard Observations. Only individuals that are positively identified as to species are included in the DT.
· Estimated Total (ET) is an estimate of how many birds of each species were actually present (could potentially have been seen, heard, or caught if unlimited effort) on a particular day. The ET is based on the DT and knowledge of migration patterns on a particular day.
Both the DT and ET include individuals that passed through the Count Area and individuals that remained in the Count Area. Estimating the unseen and unknown part of the migration is quite complex and relies on local experience of migration patterns and on generalization on observation and capture rates (i.e. what proportion of the flight is captured in mist nets, observed on census, or observed throughout the morning). When very low numbers of a species are detected in a day, the estimated part of the total tends also to be very low, even null. For example, if only one individual of Magnolia Warbler was detected in a given day, even though it is likely that more warblers moved through the area, it is very difficult to assign an estimated part to the total. With more birds detected in one day, assumption is made that there were indeed more individuals passing through on that day, especially if the birds detected were mostly through capture: it seems unlikely that all birds passing through would have been captured in mist nets. Thus, when daily counts are higher, the estimated part tends to usually be higher. A ‘rule of thumb’ frequently used at Cabot Head is that between 20 and 30% of birds are captured in mist nets. Unfortunately, there are no direct data to support these proportions and this rule tends to not be applied when only one or two birds of a species are captured. As a consequence, the estimated part of ET is quite variable between days and years. 
[bookmark: _Toc193387599]Migration Monitoring Period
	Start and end dates for the migration monitoring periods at Cabot Head have been slightly different among years (Table 2.1). Unless specified otherwise, a consistent period was used in order to allow between-year comparisons. Hence, the spring period is considered to be, in this report, from April 16 to June 12, and the fall period from August 16 to October 31.
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[bookmark: _Toc193387670][image: ]Figure 2.1. Percentage of water and land in a 70-km radius from Cabot Head Research Station (located at the base of the arrow).




[bookmark: _Toc193386660][bookmark: _Toc193387793]Table 2.1. Migration monitoring period at Cabot Head Research Station, 2002-2011.
	Year
	Spring
	Fall

	
	Start
	End
	Start
	End

	2002
	17 April
	12 June
	13 August
	2 November

	2003
	16 April
	15 June
	10 August
	1 November

	2004
	19 April
	12 June
	16 August
	1 November

	2005
	16 April
	11 June
	16 August
	31 October

	2006
	16 April
	12 June
	16 August
	31 October

	2007
	16 April
	9 June
	16 August
	31 October

	2008
	16 April
	12 June
	16 August
	31 October

	2009
	16 April
	12 June
	16 August
	31 October

	2010
	16 April
	2 June
	15 August
	31 October

	2011
	17 April
	10 June
	16 August
	31 October


[bookmark: _Toc193387600]
 General overview of bird migration at Cabot Head
[bookmark: _Toc161629357][bookmark: _Toc193387601] Species Richness and Abundance
Between 2002 and 2011, a total of 235 species and one hybrid (Lawrence’s Warbler, a backcross hybrid between Blue-winged and Golden-winged Warblers, which will be considered a species in further discussion) have been detected, belonging to 17 orders, 47 families, and 24 subfamilies (see full species list with seasonal ET and number of days detected by season in Appendices). In total, 217 species have been observed in the spring and 208 in the fall. Species richness and abundance are generally higher in the spring (average of 162 species, range: 154 – 174), than in fall (average 139 species, range 128 – 157) (Fig.3.1). This seasonal difference could be due to: a funnelling effect of the Bruce Peninsula only in the spring; increase in detection in spring due to increased vocalizations, bright plumage, and no foliage on trees to obstruct vision; or ‘overshoots’ in which birds returning to their breeding areas overshoot and end up further north than intended. 
Two species, Eastern Meadowlark and Field Sparrow, have been seen every spring of every year, but never in fall. Likewise, two species, Northern Saw-whet Owl and Yellow-billed Cuckoo have been detected during eight falls, but never in spring. In total, 29 species have been seen only in spring and 19 species have been seen only in fall (not necessarily in every year). At the end of 2002, 195 species were detected (including the Lawrence’s Warbler). In the following nine years, 41 new species were added during the migration monitoring period (and two additional species were also observed but outside the normal monitoring period). After 2002, new species were added almost every season although the rate declined sharply after spring 2005.
Based on cumulative Estimated Totals across all years, distribution of abundance is skewed towards many rare or uncommon species: 105 species (44% of all species) have a cumulative total of less than 100 individuals over the ten years of monitoring. Another 50 species (21%) are relatively uncommon (between 100 and 500 cumulative Estimated Totals). About 30% of species (58 species) can be considered abundant, with ETs between 500 and 10,000. Only a few species (14 species or 6% of total) are extremely abundant (over 10,000 ET) (see complete list of species and Estimated Total in Appendix). The ten most abundant species (Blue Jay, Myrtle Warbler, Black-capped Chickadee, Canada Goose, Ring-billed Gull, Double-crested Cormorant, Cedar Waxwing, Golden-crowned Kinglet, American Redstart, and American Robin in decreasing order) represent 49% of all the estimated totals (Fig.3.3). These species are highly visible and most of them have an active diurnal migration. In spring, there is a succession of birds moving through as the season progresses (Fig.3.2): Blackbirds and American Robins are detected in huge numbers in April. At the end of April and in early May, it is the turn of Myrtle Warblers, soon followed by a host of species. Most warblers and sparrows have their migration peak in mid-May. Blue Jays move through from mid-May to early June in very huge numbers. In early June, there is a strong movement of Canada Goose, most likely non- and failed breeders going north to moult. In fall, a well-defined migration is also apparent (Fig.3.2): In August and early September, most warblers are moving through, as well as Cedar Waxwing. There is a very well-marked and narrow peak of movement of Canada Goose in early September. In mid-September, there is a lull of major movement, except for Blue Jay. Migration peaks up again in late September with a new array of species that have their peak in October: Golden-crowned Kinglets, Sparrows, Myrtle Warbler, and American Robin. 
The rarity (both in terms of frequency and abundance) of 52 species at Cabot Head could be explained by an array of reasons (see Table 3.1 for complete list of species detected only once, twice, or three times). 
· Rare species: limited breeding range in Ontario, which does not include the Bruce Peninsula. (example: Kirtland’s Warbler, Yellow-breasted Chat and Trumpeter Swan). 
· Vagrants: species from the western part of the continent (example: Hermit Warbler, Sage Thrasher, Lark Sparrow, Townsend’s Solitaire, Black-billed Magpie, and Dickcissel). 
· Spring overshoot: White-eyed Vireo, Worm-eating Warbler, and Yellow-throated Warbler. 
· Lack of suitable habitat at the Cabot Head Research Area (even if suitable habitats exist nearby): most shorebirds and dabbling ducks (Gadwall, Dunlin, etc.). 
· Outside the normal ranges of mostly non-migratory species: Boreal Chickadee, Black-backed Woodpecker, and Carolina Wren. 
· Nocturnal or crepuscular species (not monitor with current protocol): Eastern Screech Owl. 
· Species with migration timing mostly outside the monitoring period: Bohemian Waxwing, and Pine Grosbeak. 
Most of the rare species were seen in spring (71% of total), especially in May, with 26 species observed (50% of total). Less species were observed in April, June, and August (9, 7, and 8, respectively), but there are only 15 days or less of observation in these months. Due to multiple sightings of the same species between seasons, a total of 28 rare species (i.e., 54%) were seen in fall, relatively spread out throughout the season (with 12 in September and 16 in October).
[bookmark: _Toc193387602]Spring vs. Fall Migration Patterns
[bookmark: _Toc193387603]Abundance
At Cabot Head, more birds are detected in spring than in fall, both in number of species and individuals. Based on Estimated Totals (ET), 61% of all birds move through Cabot Head in spring, as opposed to 39% in fall, even though the fall monitoring period is 30% longer and hatch-year birds increase populations in the fall. Proportions are similar using only the Detected Totals: 60.4% of birds actually counted are detected in spring, as opposed to 39.6% in fall. For the 188 species with observation both in spring and fall, 36 species have more than 90% of their ET in spring. About half of the species detected both in spring and fall reach a greater abundance in spring than in fall (i.e., 75% of the ET is counted in spring). Conversely, only five species have more than 90% of their ET in fall and 19 species in total (i.e. 10%) have more than 75% of their ET in fall.
 Despite the general pattern of a greater abundance in spring than in fall, there are some marked differences between groups of species (Fig.3.3). More than 80% of raptors, Yellow-shafted Flickers, and Blue Jays are detected in spring. Likewise, warblers are more abundant in spring than fall. However, both Thrushes and Sparrows are more abundant in fall than in spring. Likewise, among warblers, Tennessee and Orange-crowned Warblers, and Northern Waterthrush are more abundant in fall than in spring, as opposed to all the other species.
A total of 81 species are observed every season of every year with cumulative ET over all years ranging 167 for Greater Yellowlegs to 58,187 for Blue Jay. Among them, a total of 40 species, (50%) are more abundant in spring than in fall, whereas 22 species are approximately detected in equal numbers in spring and fall. Only 25% of species are more abundant in fall than spring, with only 6 species having their ET more than 75% in fall) (Fig.3.4).
[bookmark: _Toc193387604]Age ratio
Determining age at time of banding provides a means to assess the ratio of age classes within a population. Precise ratios of age classes is difficult to determine in spring as 43% of the 15,580 birds banded at Cabot Head were determined to be after-hatch-year (AHY) birds, which is a category that, at this time of year, includes second-year (SY) and after-second-year (ASY) birds. It is thus almost impossible to provide an exact age-ratio. Among birds with a known age at banding, 70% were determined to be second-year birds. However, age determination was easier for 62 species: proportion of AHY was only between 0 and 30% for them. Among these species, 23 species have at least 50 individuals banded (i.e., 7,733 individuals or 49% of the total banded in spring) and present the following results:
· 63% are SY on average (Fig.3.5), ranging from 44% SY for the Chestnut-sided Warbler to 78% SY for the Black-throated Green Warbler. 
· An outlier is the Red-eyed Vireo, which has only 13% SY. 
· About half the species (i.e., 10 species) have proportion of SY between 44% and 60%. 
· Only five species have a percentage of SY greater than 70%: Sharp-shinned Hawk, American Robin, Magnolia Warbler, Myrtle Warbler, and Black-throated Green Warbler.
Age determination is much easier in fall, with 99% of the 17,405 birds banded in fall accurately aged On average, for 104 species, 89% of the birds banded were hatch-year (HY). More particularly:
· 90% of banded birds are HY, on average, for the 39 species with at least 50 birds banded (i.e., 90% of all birds banded in fall) (Fig.3.5). 
· 36 species (out of 39) have percentage of HY greater than 75%
· Outliers are: Northern Waterthrushes with 61% HY; White-crowned Sparrows with 71% HY; Gray Catbirds with 72% HY. 
HY percentage is also high at other bird observatories in southern Ontario. At Tommy Thompson Park Bird Research Station, 86.7% of the 11,295 birds banded from 2003 to 2005 are HY (data TTPBRS). Similarly, 86.7% of the 21,676 birds banded from 2003 to 2008 at Pelee Island Bird Observatory are HY (data PIBO). Percentage of HY is more variable at Long Point Bird Observatory, from 75.0% in fall 2007 to 88.1% in fall 2010 (data LPBO). Conversely, at Rock Point (Haldimand Bird Observatory), on the Lake Erie shoreline (about 80km east of Long Point), only 74% of the 12,742 birds banded in fall between 2007 and 2011 are HY (data courtesy of Jim Smith). 
[bookmark: _Toc161629362][bookmark: _Toc193387605]Influence of weather on migration
Weather has a fundamental influence on migration, both locally and regionally (Richardson 1990). Weather determines when and from where millions of migrants may take off, land, and remain grounded. It was long believed that huge movements of songbirds and raptors usually precede a low-pressure system in spring and follow a high-pressure system in fall (Richardson 1990) but recent radar studies do not find support for the notion that cold fronts promote strong nocturnal migration in fall (Gagnon et al. 2011a). In extended periods of favourable weather – for example tailwinds, warm temperatures, and lack of rain in spring – most birds take off each night and migrate northwards steadily. By morning they have diffused across the landscape. It may seem at times to the observer that migration is ‘slow’, when in fact conditions are optimal for large numbers of migrants to move through an area quickly, thus impacting actual observer encounter rate and giving the impression of decreased abundance. 
Precipitation and wind both strongly influence the extent and intensity of bird migration. In a radar study of fall migration on both shores of the St. Lawrence River estuary, it was shown that extensive rain suppressed migration, although the extent of suppression interacted with date and wind. As well, light winds (regardless of direction) or stronger winds in a favourable direction (generally from the north) were associated with the heaviest migration (Gagnon et al. 2011a). Birds select for favourable wind conditions both at departure and while aloft to save energy, even so that for some migrants a tail-wind is an indispensable support to cross large barriers (see a review in Liechti, 2006). Apart from precipitation, wind is the most important weather factor affecting the departure decision of migratory birds. Generally, strong head-winds weaken a bird’s propensity to take off and can promote an accumulation of birds ready for take-off. In contrast, weak winds and tail-winds promote take-offs. 
Wind influence can be very local or widespread. For instance, at Cabot Head, numbers of migrants caught or observed are usually low during periods of moderate to strong east winds. Although comparative data are limited, it seems that during periods of predominantly easterly winds, the abundance of migrant birds is highest at Cape Hurd, on the north-western tip of the Bruce Peninsula (Steinacher, pers. comm.). Conversely, predominant west winds result in more birds at Cabot Head. Precipitation also strongly affects migration, whether by forcing birds to land or by keeping them grounded. During spring 2002 at Cabot Head, weather was particularly stormy, with numerous periods of rain. This is possibly one of the reasons so many birds were observed and captured this spring: they were forced to land or were grounded by unfavourable weather. In contrast, extended periods of good weather in the fall 2004 and 2008 and the spring 2005 allowed a diffuse and easy migration, resulting in fewer birds observed or caught. It also appears that stormy weather in fall (rain and wind) at Cabot Head does not necessarily induce higher incidence of capture. For example, both in 2006 and 2007, weather was particularly poor in September, with frequent periods of strong wind and precipitation, resulting in very few birds detected and captured. A particular and rare meteorological event happened in fall 2010, as an extratropical cyclone occurred over the Great Lakes between October 26 and 28. At Cabot Head, on October 26, it brought extremely strong east wind and warm and overcast conditions, with rain starting in mid-afternoon. The next day was clear and sunny but with even more intense south wind. And, finally, on October 26, winds decreased slightly but were still strong and from the west, with overcast conditions and rain showers throughout the day. Nets were open only for 3 hours on the first day of the storm. Census and casual observations were still performed but very few birds were seen.
Regional weather conditions can also strongly influence migration. In spring 2006, a large high pressure system with northerlies dominated the upper Great Lakes, while to the south, on the lower Great Lakes (thus, just south of Cabot Head), low pressure and its associated clouds and rain stalled migration during two weeks in mid-May. Despite days with good local weather and consequently good banding coverage at Cabot Head, the number of birds caught was very low, even during what should have been peak migration time. As a consequence of this system, migration was almost completely blocked most of the time over a large area of the Great Lakes. When the conditions finally changed for the better, the birds moved en masse, as indicated by the higher-than-average number of birds observed and caught during the last week of May 


[image: ]
[bookmark: _Toc193387671]Figure 3.1. Number of species detected by season and by year at Cabot Head
[bookmark: _Toc161629358]
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[bookmark: _Toc193387672]Figure 3.2. Spring (top) and fall (bottom) phenology of the most abundant species at Cabot Head (average 2002-2011). The ‘sparrows’ category includes White-crowned and White-throated Sparrows. The ‘warblers’ category includes Black-and-white, Black-throated Blue, Black-throated Green, Magnolia, Nashville, Palm, and Yellow Warblers, and Ovenbird. The ‘blackbird’ category includes Common Grackle, Red-winged Blackbird, Borwn-headed Cowbird, and unidentified Blackbirds.
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[bookmark: _Toc193386661][bookmark: _Toc193387794]Table 3.1: Rarities (species observed one, two, or three times) at Cabot Head by year of first observation and by season.
	Sightings
	Species

	One sighting
	2002 – Spring: American Coot; Mute Swan; Black Tern; Forster’s Tern; Lawrence Warbler – Fall: Carolina Wren

	
	2003 – Spring: Hermit Warbler

	
	2004 – Spring: Worm-eating Warbler; Yellow-throated Warbler; Western Meadowlark – Fall: Boreal Owl

	
	2005 – Spring: Lesser Black-backed Gull; Sage Thrasher – Fall: Northern Pintail; Sanderling

	
	2006 – Spring: Snowy Owl; Lark Sparrow

	
	2007 – Spring: Black-billed Magpie

	
	2009 – Spring: Glaucous Gull; Upland Sandpiper; Kirtland’s Warbler*

	
	2010 – Spring: Black-crowned Night Heron*

	
	2011 – Fall: Ruddy Turnstone

	Two sightings
	2002 – Spring: Black Brant (and F.2002); Green Heron (and F.2003); Orchard Oriole (and Sp.2004)
           – Fall: Lapland Longspur (and Sp. 2003); Dunlin (and Sp.2008); Marsh Wren (and Sp.2009)

	
	2003 – Spring: White-eyed Vireo (and Sp. 2004) – Fall:  Dickcissel (and F.2004)

	
	2004 – Fall: Townsend’s Solitaire (and F.2005); Summer Tanager (and Sp.2011)

	
	2006 – Fall: Snow Goose (and F.2008); Black-backed Woodpecker (and F.2010)

	
	2007 – Spring: Prairie Warbler (and F.2007) – Fall: Trumpeter Swan (and F.2010)

	
	2008 – Fall: Red Crossbill (and F.2010)

	
	2009 – Fall: Yellow-breasted Chat (and F.2011)

	
	2010 – Fall: Boreal Chickadee (and Sp.2011)

	Three sightings
	2002 – Spring: Greater Scaup (and Sp.&F.2004); Brewer’s Blackbird (and Sp.2004&2007); Hooded Warbler (and Sp.2004, F.2010); Blue-winged Warbler (and Sp.2006&2011); Gadwall (and F.2002, Sp.2011) – Fall: Least Sandpiper (and F.2003&2010); Short-billed Dowitcher (and F.2005, Sp.2008); Eastern Screech Owl (and F.2003,2009,&2011)

	
	2005 – Spring: House Sparrow (and Sp.2006&2007); Great Egret (and F.2005&2008); Willow Flycatcher (and Sp.2010&2011)

	
	2007: Bohemian Waxwing (F., F.2010, Sp.2011)


Sp.: Spring; F.: Fall. ‘*’: Outside the migration monitoring period
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[bookmark: _Toc193387673]Figure 3.3. Average Estimated Totals by season of the ten most abundant species and selected groups of birds at Cabot Head, 2002-2011. The ‘raptors’ category includes Turkey Vulture, Bald Eagle, Sharp-shinned Hawk, Broad-winged, Red-tailed and red-shouldered Hawks, American Kestrel, and Merlin. The ‘sparrows’ category includes Song Sparrow, American Tree Sparrow, Chipping Sparrow, White-crowned Sparrow, White-throated Sparrow and Slate-colored Junco. The ‘warblers’ category includes Bay-breasted, Blackburnian, Black-and-white, Black-throated Blue, Black-throated Green, Canada, Cape May, Magnolia, Mourning, Nashville, Orange-crowned Palm, Pine, Tennessee, Wilson’s, and Yellow Warblers, Common Yellowthroat, Northern Waterthrush, and Ovenbird. The ‘blackbird’ category includes Common Grackle, Red-winged Blackbird, Borwn-headed Cowbird, and unidentified Blackbirds.
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[bookmark: _Toc193387674]Figure 3.4. Percentage of Estimated Total by season for the 81 species observed every season of every year at Cabot Head, 2002-2011.
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[bookmark: _Toc193387675]Figure 3.5: Age-ratio of birds banded in spring and fall at Cabot Head, 2002-2011
.

[bookmark: _Toc193387606] Recovered banded birds
Between 2002 and 2011, a total of 32,285 birds were captured at Cabot Head Research Station (including all recaptures, even multiple within-season recaptures of the same individuals). Among them, only 14 birds of 10 species already had a band on their leg attached somewhere else in the Americas, a so-called ‘foreign recovery’ (one for almost every 2,500 birds captured! Table 4.1). Also, of the 28,357 birds that were first banded at Cabot Head, only 19 individuals of 13 species were ever recaptured or recovered elsewhere in North America (Table 4.2), which represents a 0.07% recovery rate (which is slightly better than the rate <0.01% in North America for small passerines; Hobson 2003). The diversity of recovered birds is high, representing a spectrum of migration strategy: ‘non-migratory’ species like Black-capped Chickadee; short-distance migrants like White-throated Sparrow and Hermit Thrush; long-distance neotropical migrants like Ovenbird and Black-and-white Warbler; irruptive and invasive species like Pine Siskin.
Despite the extremely low recapture rates, each one of these recaptures helps bring a better picture of connectivity, survival, and migration strategies. The vast majority of recoveries are within the Great Lakes area, because of the concentration of bird observatories and the short distances involved. Of the birds banded elsewhere and recaptured at Cabot Head, only three were banded outside the Great Lakes area (Fig.3.1). Of the birds banded at Cabot Head and recaptured elsewhere, a greater proportion was recaptured outside the Great Lakes area: seven birds out of 19 (Fig.3.2). Some birds were recaptured within the same migration, providing a unique glimpse of distance travelled, areas used, and timeframe. Others were recaptured many years after their initial banding, having survived many seasons of migration.
[bookmark: _Toc193387607] Northern Saw-whet Owl
Very small numbers of Northern Saw-whet Owls have been banded at Cabot Head (a total of 47 birds, 85% banded in fall 2004 to 2006 during specific owl banding). An owl banded in Wisconsin in 2000 was recaptured at Cabot Head in fall 2004. An owl banded in fall 2006 at Cabot Head was recaptured in Wisconsin, in 2008, two years and 658 km later, at the same banding station where the 2004 Cabot Head recapture was originally banded! A small owl banding operation, under BPBO, also occurred at the base of the Bruce Peninsula, at the Institute for Outdoor Education and Environmental Studies, near Wiarton, Ontario. Three of the owls banded there were recaptured at Long Point Bird Observatory, Ontario, which is almost 250 km due south. One was recaptured only 15 days after the initial banding on the Bruce Peninsula. It is, of course, only an indication of the maximum time needed to travel this distance. The other two were recaptured one year and four years after the initial banding. The longest know life span for this species in the wild is nine years and five months (see http://www.pwrc.usgs.gov/bbl/longevity/Longevity_main.cfm).
[bookmark: _Toc193387608] Landbirds
Only a few of the birds banded in the Great Lakes area (whether at Cabot Head, or other bird observatories) were recaptured within the same migration season. They provide information on general directions of migration and speed. The three birds banded in fall had a general southerly direction, one Hermit Thrush travelling 236 km in six days or less, from Cabot Head to the Greater Toronto Area. In the spring, a White-throated Sparrow banded in the area of Toledo, OH, was recaptured at Cabot Head, 434 km in a north-north-westerly direction, only 14 days later. One bird, though, was not flying north nor south: an American Redstart was banded at Cape Hurd by Rod Steinacher on May 18, 2003 and recaptured the next day at Cabot Head, only 39 km away, but almost due east. Having reached the tip of the Peninsula, it is possible that this adult male American Redstart was simply staying a few days to re-fuel before moving on or was looking for a potential territory and mate, given the large local breeding population of this species.
Birds banded and recaptured within the Great Lakes area in different migration seasons still provide clues to the general direction of migration, as well as survival. For example, a Cape May Warbler banded as a hatch year bird in fall at Cabot Head was recaptured the next spring in Prince Edward County. Anecdotal as it seems, it gives an indication of seasonal variations of general migratory pathways for the same individual during its lifetime. Prince Edward County is more than 300 km east of the Bruce Peninsula. It indicates the possibility, for the same bird, of relatively important changes in migration routes utilized, between seasons and/or age. 
Some of the recoveries involve long distances between points of banding and recovery. For example, a Golden-crowned Kinglet banded at Cabot Head in the fall was recaptured four months and 1,083 km later in the southern Appalachian Mountains, where it likely spent the winter. Likewise, a Black-and-white Warbler was first banded in the same southern Appalachian Mountains in the fall, intercepted while en route to its wintering haunts of the West Indies or Central America. The following fall migration, it was caught at Cabot Head, 1,136 km almost due north. It is possible that this bird follows an almost straight south line during its fall migration, at least between the Great Lakes region and the southern United States. 
Myrtle Warblers are abundant migrants at Cabot Head in both seasons. They are hardy warblers, wintering in the southern USA. One such Myrtle Warbler, banded in fall at Cabot Head, was recaptured a month later in North Carolina, 1,121 km to the south (an average of 26 km a day). It is possible that this bird stayed around or reached for the coast (as the North Carolina coastline is good habitat for this species in winter). It could also have continued all the way to southern Florida, like the Myrtle Warbler that was recaptured there almost four years after being first banded at Cabot Head (a distance of 2,197 km). Since it was banded as an after-second year female, it was at least six years old when recaptured.
A Bay-breasted Warbler, banded in the fall at Cabot Head as a hatch year bird, was recaptured in the summer two years later in Nova Scotia, 1456 km away, in an almost due easterly bearing from the Bruce Peninsula (85°). It is an intangible proof of linkage between the Great Lakes area and the Maritimes (see Sections 4.0 and 10.0 for more information).
Pine Siskins are a well-known irruptive species roaming over large areas in search of abundant cone crops. In October 3, 2011, huge flocks of Pine Siskins were whirling around at Cabot Head, the largest seen in ten years of monitoring. One siskin captured along about 80 others was already banded. The band was put in place only two months earlier at the Mackenzie Nature Observatory, in north-central British Columbia, a continent away (1,700 km). An Ovenbird was banded on its winter grounds, in Belize, in December 2001. Almost three years later, it was recaptured at Cabot Head, a 3,161 km distance, if it chose the shortest way (i.e. a ‘great circle’ or ‘orthodrome route’, which is the shortest path connecting two points on the surface of a sphere; Gudmundsson and Alerstam 1998).

[bookmark: _Toc193386662][bookmark: _Toc193387795]Table 4.1. Birds banded elsewhere and recaptured at Cabot Head
	Species
	Date banded
	Location
	Date recaptured at Cabot Head
	Distance (km)
	Time


	
	Season
	Date
	
	Season
	Date
	between banding and recapture

	American Redstart
	Spring
	18 May 03
	Cape Hurd 
Bruce Peninsula, ON
	Spring
	19 May 03
	39
	1 d.

	Sharp-shinned Hawk
	Fall
	15 Sep. 09
	West of Long Point, ON
	Spring
	29 Apr. 10
	280
	8 mo.

	Brown Creeper
	Spring
	3 Apr. 06
	East of Long Point, ON
	Fall
	6 Oct. 06
	298
	8 mo.

	Sharp-shinned Hawk
	Fall
	30 Sep. 09
	Long Point, ON
	Spring
	15 May 10
	301
	8 mo.

	American Redstart
	Fall
	13 Sep. 03
	Long Point, ON
	Spring
	2 Jun. 04
	303
	8 mo. 19 d.

	American Redstart
	Fall
	5 Sep. 10
	Near Windsor, ON
	Spring
	10 Jun. 11
	320
	9 mo.

	Sharp-shinned Hawk
	Fall
	4 Oct. 03
	Near Point Pelee, ON
	Spring
	24 Apr. 04
	364
	6 mo. 24 d.

	Golden-crowned Kinglet
	Fall
	30 Sep. 09
	Prince Edward Point, ON
	Fall
	10 Oct. 10
	375
	1 yr.

	Hermit Thrush
	Spring
	23 Apr. 02
	SE of Cleveland, OH
	Spring
	2 May 05
	429
	3 yr. 9 d.

	White-throated Sparrow
	Spring
	8 May 06
	Near Toledo, OH
	Spring
	22 May 06
	434
	14 d.

	Northern Saw-whet Owl
	Fall
	10 Oct. 00
	Near Stevens Point, 
at Linwood Springs Research Station, WI
	Fall
	12 Oct. 04
	658
	4 yr.

	Black-and-white Warbler
	Fall
	20 Sep. 07
	South of Great Smokies Mountains NP, NC
	Fall
	2 Sep. 08
	1136
	1 yr. 18 d.

	Pine Siskin
	Fall
	9 Aug. 11
	Mugaha Marsh, Mackenzie, BC
	Fall
	3 Oct. 11
	1700
	1 mo. 25 d.

	Ovenbird
	Winter
	6 Dec. 01
	Belize
	Summer
	17 Aug. 03
	3161
	1 yr. 8 mo.




[bookmark: _Toc193386663][bookmark: _Toc193387796]Table 4.2. Birds banded at Cabot Head and recovered elsewhere.
	Species
	Date banded at Cabot Head
	Date recaptured
	Distance (km)
	Time

	Location

	
	Season
	Date
	Season
	Date
	between banding and recapture
	

	American Robin
	Fall
	1 Oct. 06
	Summer
	3 July 11
	30
	4 yr. 9 mo.
	Bruce Peninsula, ON

	Black-capped Chickadee
	Fall
	19 Sep. 09
	Fall
	27 Sep. 09
	74
	8 d.
	Sauble Beach, ON

	Blue Jay
	Spring
	14 Jun. 03
	Fall
	1 Sep. 03 17 Sep. 07 30 Sep. 08
	118
	1 yr. 3 mo.
4 yr. 3 mo.
5 yr. 3 mo.
	Near Sudbury, ON

	Slate-colored Junco
	Fall
	10 Oct. 03
	Spring
	4 May 04
	158
	11 mo.
	North of Sudbury, ON

	Hermit Thrush
	Fall
	5 Oct. 05
	Fall
	11 Oct. 05
	236
	6 d.
	Near Toronto, ON

	Sharp-shinned Hawk
	Fall
	18 Sep. 07
	Fall
	28 Oct. 07
	292
	1 mo. 10 d.
	45km west of Long Point, near Lake Erie, ON

	Red-breasted Nuthatch
	Fall
	9 Oct. 03
	Winter
	15 Dec. 03
	303
	2 mo. 6 d.
	Near Sarnia, ON

	Brown Creeper
	Spring
	17 Apr. 06
	Fall
	29 Sep. 06
	311
	5 mo. 12 d.
	Long Point, ON

	Northern Saw-whet Owl
	Fall
	15 Oct. 02
	Fall
	18 Oct. 03
	326
	1 yr..
	

	Northern Saw-whet Owl
	Fall
	19 Oct. 03
	Fall
	4 Nov. 11
	326
	4 yr. 1 mo.
	

	Northern Saw-whet Owl
	Fall
	19 Oct. 03
	Fall
	6 Nov. 03
	326
	15 d.
	

	Cape May Warbler
	Fall
	8 Sep. 04
	Spring
	11 May 05
	397
	8 mo.
	Prince Edward Co., ON

	Northern Saw-whet Owl
	Fall
	6 Oct. 06
	Fall
	4 Oct. 08
	658
	2 yr.
	Near Stevens Point, at Linwood Springs Research Station, WI

	Blue Jay
	Spring
	8 Jun. 05
	Fall
	5 Dec. 08
	972
	3 yr. 6 mo.
	Near Mammoth Cave NP, KY

	Golden-crowned Kinglet
	Fall
	30 Sep. 08
	Winter
	16 Jan. 09
	1083
	4 mo.
	Near Great Smokies Mountains NP, NC

	Myrtle Warbler
	Fall
	10 Sep. 04
	Fall
	23 Oct. 04
	1121
	1 mo. 12 d.
	Central North Carolina

	Bay-breasted Warbler
	Fall
	7 Sep. 08
	Summer
	June 10
	1456
	1 yr. 9 mo.
	Near the coast, 75 km east of Halifax, NS

	Slate-colored Junco
	Spring
	21 Apr. 02
	Spring
	12 Mar. 03
	1795
	11 mo.
	Eastern Texas

	Myrtle Warbler
	Spring
	8 May 03
	Winter
	15 Feb. 07
	2197
	3 yr. 9 mo.
	Near Everglades NP, FL
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[bookmark: _Toc193387676]Figure 4.1. Locations of birds banded elsewhere and recovered at Cabot Head Research Station.
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[bookmark: _Toc193387677]Figure 4.2. Locations of birds banded at Cabot Head Research Station and recovered elsewhere.

[bookmark: _Toc193387609] Catchment areas of migrant birds passing through Cabot Head
When observing or catching a bird at a migration monitoring station, there is much information that can be gathered in addition to species, including its age and sex, its general condition (if its plumage is intact or not, bright or dull, moulting, etc.), and its behaviour. If the bird is in hand, a series of morphometric measurements are taken as well. 
However, a question that has been vexing generations of bird banders is: where does the bird go and come from for its wintering and breeding seasons? In spring, for example, we wonder if this particular American Redstart might stop just a few kilometres west of Cabot Head or continue all the way to southern Yukon (the extreme northwest expanse of its range)? General winter and breeding ranges, as well as broad migration routes, are well known. But a more precise spatial linkage between sites used throughout the annual cycle is definitively needed both for theoretical and conservation issues. To better achieve BPBO goals, establishing spatial linkages between migratory stopover sites and breeding or wintering origins is especially important: it will help in interpreting population trends from migration monitoring data (Dunn et al. 2006). Thus, establishing methods to better link migrants to their breeding origins could enhance our ability to track the population dynamics of migratory species.
Traditionally, ornithologists have attempted to link breeding, wintering, and stopover sites using mark– recapture approaches such as bird banding. These attempts have been hampered by very low recapture rates (i.e., often <0.01% in North America for small passerines; Hobson 2003), and difficulties in establishing unbiased cohorts of marked individuals (Hobson et al. 2009). Recently, new, sophisticated techniques have been developed to answer this most vexing but important question. These techniques are statistically and technically complicated but their principles are relatively simple. At the base, they use stable isotopes of selected elements. For, example, hydrogen has three naturally occurring stable isotopes, deuterium, for example, being one of them. The composition of stable-hydrogen isotopes in rainfall in North America and elsewhere varies with latitude and altitude over continents (e.g., Bowen et al. 2005). This composition is ultimately reflected in the food web, and, hence, in bird feathers. Bird feathers, being metabolically inert tissues, contain the hydrogen isotopic composition of the diet in the ecosystem where they were formed. Thus, the choice of which feathers to collect will give information on the areas where these feathers grew. In most passerines, wing and tail feathers are replaced during the summer (Pyle 1997). By collecting these feathers, information from the summer range can be inferred. It has to be kept in mind that a feather collected in spring carries the geochemical signature of the previous summer. Thus, it might not reflect where the bird is heading to for the summer in that particular spring, especially if there is low site fidelity (in this species and/or age/sex class – see below for discussion). A feather collected in fall reflects actual summer locations in the same year as when caught in the fall migration. 
By collecting bird feathers from birds on migration, it is thus now possible to assign them to a broad latitudinal range because of geographically predictable patterns in stable-isotope compositions. However, it is mostly restricted to latitudinal origins, which brings the need of other data to refine longitudinal resolution. Without getting into complex details (see VanWildenburg, in press), a likelihood approach is favoured and refined by using band recoveries. Band recoveries, despite their scarcity, yield information on migration direction/flyway and can be used to ‘limit’ assigned origins based on stable-isotope analysis. Combining all this information produces maps of ‘catchment areas’ or most likely geographical origins of migratory birds passing through the CMMN stations.
At Cabot Head, we collected tail feathers from a diverse array of selected species in the years 2007 and 2008. We collected only one rectrice from each individual and were extremely careful about whom to ‘pluck’ from. If the bird seemed in less favourable conditions (i.e. low weight, frayed or discoloured plumage, etc.), no feathers were collected from this bird. Because of the need of a sufficient sample size, BPBO feathers were pooled with feathers from other stations in southern Ontario (from west to east: Whitefish Point Bird Observatory – in Michigan, Pelee Island B.O., Long Point B.O., Tommy Thompson Park Bird Research Station, Prince Edward Point B.O.). 
The geochemical signature of these feathers provided a map of their most likely summer, for a total of 10 species in the spring, and four in the fall (Figs.4.1 to 4.7. Maps courtesy of Hobson and Van Wilgenburg 2009). Unfortunately, because the feathers were pooled together, it is not possible to assign one specific individual passing through Cabot Head to one specific area. It appears that, for these species, their summer haunts are contained in a broad ‘wedge’ with its base in the lower Great Lakes, extending eastward to encompass the north-eastern United States, the Maritimes, northward to Québec (with marked species-specific differences on how far north) and northward and westward to most of Ontario with the exception of a good portion of the western half of the province. There are species-specific and seasonal variations in the ranges, as expected. For example, Hermit Thrushes collected in spring spent the previous summer in a broad range extending all the way to the coast of Manitoba as well as southern Labrador, with the most birds being from northern Ontario and southern Labrador. In Hermit Thrushes collected in fall, most birds still come from northern Ontario but none from Labrador (Fig.5.1). 
American Redstarts appear to originate mostly from a broad band centered in the southern Shield of Ontario and Québec (Fig.5.3). This concentration was also reflected during the Ontario Breeding Bird Atlas (Cadman et al. 2007): the highest densities were recorded on the Southern Shield in the eastern half of the province, as well as on the Bruce Peninsula. 
Variations in origins appear between the sampled species, sometimes reflecting broadly the species breeding range, sometimes revealing localized sources of origin. For example, in spring, Lincoln’s Sparrows were found to originate mostly from a thin latitudinal band from Labrador to northern Ontario, passing through Québec between 50° and 55°N. In fall, there is no marked area of higher density: the catchment area is similar to the spring one. (Fig.5.2) This species breeds in sub-boreal, boreal, and sub-arctic regions, preferring peatland and shrub wetland habitats. The catchment area for this species at Cabot Head is then most of its breeding range from Ontario all the way to Newfoundland. Likewise, the Wilson’s Warblers sampled in the Great Lakes have a catchment area reflecting their breeding range from Ontario to the Maritimes (Fig.5.3).
Conversely, two species, Magnolia and Orange-crowned Warblers, have a very defined and restricted origin for birds caught in spring (Fig.5.4 and 5.5). Both have the higher density in the extreme northwest part of the ‘wedge’, possibly reflecting an even more westerly origin for these species. The Magnolia Warbler range stops at the tree line in northern Ontario, reflecting its need for mixed and coniferous forests. The Orange-crowned Warbler distribution extends farther north, up to the coastal part of Manitoba and extreme northwest of Ontario (both for birds collected in spring and fall). It fits, as well, with its breeding requirements: a variety of scrubby, often second-growth deciduous and mixed habitats in boreal and sub-arctic regions. 
The Northern Waterthrush breeds in wet mixed and deciduous woodlands, usually with dense cover near ground level and presence of water. It was found, during the Ontario Breeding Bird Atlas, to be most abundant in the northern part of the province, with an estimated total population of 2 million birds (Cadman 2007). However, all the Northern Waterthrushes sampled in the Great Lakes area came from Québec, the Maritimes, and northern New England, with highest density in the northernmost extension of the boreal forest in Québec (Fig.5.5). Of the 25 Northern Waterthrushes samples, only two came from BPBO.
The Ruby-crowned Kinglet breeds in boreal forest and winters from southern New England and British Columbia to southern Mexico and Guatemala. Its catchment area, for the CMMN stations in the Great Lakes, is extensive, encompassing most of Ontario, Québec, the Maritimes, and northern New England (Fig.5.6). Its highest density, though, is reached in the northernmost extension of the boreal forest in northwest Ontario and northern Québec, extending all the way to Ungava Bay, where trees are limited to broad alluvial floodplains along rivers. Sampled Myrtle Warblers have a catchment area very similar to the Ruby-Crowned Kinglet, without reaching the coast in northern Québec (Fig.5.6). For these two species, it is likely an expression of their relative abundance within breeding ranges. Being extremely abundant species and caught in high numbers, samples were more likely to be random and reflect the general distribution for these species.
Likewise, for Swainson’s Thrush and Traill’s Flycatcher, despite smaller numbers, their catchment areas likely reflect the general pattern of abundance across their breeding range (Fig.5.7). 
As mentioned above, some Hermit Thrushes caught in spring had spent their previous summer on the coast of Labrador, a distance of more than 1,500 km from Cabot Head on a northeast bearing (Fig.5.1). Radar studies along the St. Lawrence gulf and estuary have shown that a vast majority of birds migrating in the fall follow a southwest and west-southwest directions for strong and medium migration, mostly avoiding crossing the estuary (Gagnon et al. 2011a and b). Tracing orthodrome routes (defined in Section 3.0) from the Côte-Nord along the mean flight direction during strong migration suggests that birds may fly along the St. Lawrence before following the western slope of the Appalachian ridge to the Gulf of Mexico. For these birds, crossing the estuary may represent an unwanted detour, with the St. Lawrence acting as a leading line along the intended route (Gagnon et al. 2011a). It is possible that some of these birds, experiencing the Great Lakes region during their fall migratory flight have a tendency to fly back in spring through familiar terrain. 


[bookmark: _Toc193387678][image: ][image: ][image: ]Figure 5.1. Catchment Areas of Hermit Thrushes captured in spring (left) and fall (right) in Bird Observatories around the Great Lakes.
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[bookmark: _Toc193387679]Figure 5.2. Catchment Areas of Lincoln’s Sparrows captured in spring (left) and fall (right) in Bird Observatories around the Great Lakes.
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[bookmark: _Toc193387680][image: ]Figure 5.3. Catchment Areas of American Redstarts captured in spring (left) and of Wilson’s Warblers captured in spring (right) in Bird Observatories around the Great Lakes.
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[bookmark: _Toc193387681]Figure 5.4. Catchment Areas of Orange-crowned Warblers captured in spring (left) and in fall (right) in Bird Observatories around the Great Lakes.
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[bookmark: _Toc193387682][image: ][image: ]Figure 5.5. Catchment Areas of Magnolia Warblers captured in spring (left) and of Northern Waterthrushes captured in spring (right) in Bird Observatories around the Great Lakes.

[bookmark: _Toc193387683]Figure 5.6. Catchment Areas of Ruby-crowned Kinglets captured in spring (left) and of Myrtle Warblers captured in spring (right) in Bird Observatories around the Great Lakes.
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[bookmark: _Toc193387684]Figure 5.7. Catchment Areas of Swainson’s Thrushes captured in spring (left) and of Traill’s Flycatchers captured in fall (right) in Bird Observatories around the Great Lakes.




[bookmark: _Toc193387610] Priority Species for Migration Monitoring at Cabot Head Research Station
Priority Species are bird species for which migration counts are potentially the best means to gather data for long term population trend analysis. These include raptors, which are often too sparsely distributed and secretive to be well sampled by the BBS, neotropical migrants which breed in the boreal forest and winter in neotropical regions, escaping coverage both by BBS and Christmas Bird Counts, and migrants that breed in arctic and boreal zones and winter in the US. In total, this represents more than 150 North American landbird species. In Canada, the breeding ranges of about 80 landbird species (for example Swainson’s thrushes and Wilson’s Warbler)  are largely north of the road network and are much less accessible. Because these northern breeding birds migrate through southern Canada and the United States in spring and fall, where people, birders, and migration monitoring stations are concentrated, surveying birds during migration is a logical focus for monitoring their populations. Moreover, migration monitoring is particularly important for neotropical species that are not monitored on their wintering grounds, unlike temperate species which are monitored by programs such as Christmas Bird Count and Project FeederWatch.
Species that are considered a high priority for migration monitoring by the CMMN (Francis and Dobbyn 1997), and are being monitored at Cabot Head in spring and fall, are divided into four categories (see box), according to the amount of their breeding range covered by the BBS and of their wintering range in U.S. and Canada.

 (
Priority A
. 
Species with <50% of North American (Canada & U.S. only) breeding range covered by BBS, and <60% of their winter range in U.S. and Canada.
Priority B
. Species with <50% of North American (Canada & U.S. only) breeding range covered by BBS, but 60% of winter range in U.S. and Canada
Priority C.
 
Species with <60% of their Canadian and Alaskan breeding range (but 50% of North American range) covered by BBS, and <60% of their winter range in U.S. and Canada.
Priority D
. Species with <60% of their Canadian and Alaskan breeding range (but >50% of North American range) covered by BBS, but >60% of their winter range in U.S. and Canada.
)
For a species to be analysed as a priority species, some conditions need to be fulfilled: 
· Migration counts: Estimated Totals are used for calculating trends. 
· Seasonal migration windows: If a clear peak in migration is apparent within the average seasonal coverage at a station, the species is included in the analysis. If a peak in migration is not apparent, this suggests that the migration counts are confounded by the presence of local breeding (or wintering) residents, or that part of the migration is not monitored (early or late migrants, e.g. Brown Creeper in spring).
· Species selection: Population trend analyses are restricted to migrants detected at a minimum rate of 10 individuals and 5 observation days per migratory season (spring or fall). Even with sufficient sample sizes, some species are excluded from analysis because of the presence of local breeding populations or local roosts (especially swallows and blackbirds).
At Cabot Head, 14 species meet the conditions and are analyzed and compared with other stations (Table 5.1).  Estimating the unseen and unknown part of the migration is quite complex and relies on local experience of migration patterns and on generalization on observation and capture rates (i.e. what proportion of the flight is captured in mist nets, observed on census, or observed throughout the morning). When very low numbers of a species are detected in a day, the estimated part of the total tends also to be very low, even null. For example, if only one individual of Magnolia Warbler was detected in a given day, even though it is likely that more warblers moved through the area, it is very difficult to assign an estimated part to the total. With more birds detected in one day, assumption is made that there were indeed more individuals passing through on that day, especially if the birds detected were mostly through capture: it seems unlikely that all birds passing through would have been captured in mist nets. Thus, when daily counts are higher, the estimated part tends to usually be higher. A ‘rule of thumb’ frequently used at Cabot Head is that between 20 and 30% of birds are captured in mist nets. Unfortunately, there are no direct data to support these proportions and this rule tends to not be applied when only one or two birds of a species are captured. As a consequence, the estimated part of ET is quite variable between days and years. Because of a slightly higher occurrence of days with more than two birds detected in the latter part of the decade, the estimated part was also higher in these years, resulting in higher totals overall. It is hard to determine if higher totals thus reflect directly an increase in population or stochastic events leading to higher estimated totals.
[bookmark: _Toc193387611][bookmark: _Toc161629375]Priority A
[bookmark: _Toc193387612]Swainson’s Thrush
The Swainson’s Thrush breeds in the northern mixed forest and the boreal forests across Canada and winters in northern South America (Evan Mack and Yong 2000). Swainson’s Thrush also breeds in limited locations on the upper Bruce Peninsula, including talus slopes near Cabot Head where it can be locally common (Cheskey, pers. comm.). This species is very secretive during migration and is difficult to study for either stage of its life-history (Evan Mack and Yong 2000). 
Swainson’s Thrush is primarily detected through banding at Cabot Head, both in spring and fall. Most of the time, only a few thrushes are captured and/or observed in a day. When only one or two birds of a species are detected in a day, it usually is impossible to assign an estimated component to the Detected Total. Occasionally, a much higher number of Swainson’s thrushes are captured and/or detected in a day, due to particular weather conditions. These events, known as ‘fall-outs’ represent a population count that is a much higher proportion of a given night’s migrating population than would normally be the case. As a consequence, not only the Estimated part of the Total is then much larger, there is a potential of bias for trend analysis. 
There is a total of 105 days when Swainson’s Thrushes were banded in spring between 2002 and 2011. About 90% of these days involve only between one and four individuals. Only 11 days of banding involve more than five Swainson’s Thrushes, including two days with banding totals of 21 and 26 birds (in May 25, 2006 and May 22, 2011). These occasions are thus extremely rare but influence disproportionally the seasonal total (by the actual number but also by the estimated part of the total, which tends to be inflated during these events). In spring, between 2002 and 2005, only one event like that occurred on May 12, 2004 (with six thrushes banded). Between 2006 and 2011, ‘fall-outs’ occurred every spring, at least once (in most years) or a few times. They were most likely driven by weather events, although exact reasons might never be known. In spring 2010, for example, Swainson’s Thrushes were caught in good numbers from May 23 to 25. On May 25 of that spring, five Gray-cheeked Thrushes were also captured. Even though small in absolute terms, these Gray-cheeked Thrushes captured that day are very unusual: season totals range between one and five, which makes this thrush a very rare species at Cabot Head. It also indicates that conditions were quite peculiar at this period to incite birds, notably Catharus thrushes, to stop at Cabot Head. It is thus possible that the apparent increase in Swainson’s Thrush numbers over the springs could be a result of stochastic weather events and not of actual population increase. The 10-year trend, from 2000 to 2010, (produced by BSC – see Section 6.0) for Swainson’s Thrush in spring is statistically significant, with an increase of 12.7% per year, but might be just the results of an increase in fall-out days in the latter part of the decade. 
Seasonal numbers are as variable in the fall for this species, but ‘fall-outs’ days are less prominent. They happened only in four years, notably in 2009, when 34 thrushes where banded in a five-day period (between September 5 and 10). The 10-year trend in fall is not statistically significant.
This species is an abundant breeder in Ontario’s northern forests and has shown a significant increase of 5% in the probability of observation in the Northern Shield region in the 20 years between the two breeding bird atlases (Cadman et al. 2007). Nonetheless, population declines have been noted elsewhere, such as in Alaska and in the Northeastern US (Evans Mack and Yong 2000). The Swainson’s Thrush is by far the most numerous of the spotted thrushes in North America. In Ontario, the population was estimated at eight million birds during the Ontario Breeding Bird Atlas, of which six million live in the Northern Shield area (Cadman et al. 2007). 
[bookmark: _Toc193387613]Magnolia Warbler
The brightly coloured Magnolia Warbler breeds in boreal and mixed forests across Canada and in the northeast of the USA and winters in Central America and the Greater Antilles (Hall 1994).
Spring migration at Cabot Head is well concentrated in the second half of May. The first Magnolia Warblers are detected in early May (first record on May 2, 2006), but numbers are very small up to mid-May. Magnolia Warblers then move through the area en masse during a two-week period. Fewer and fewer birds migrate afterwards in June, with the last Magnolia Warbler detected in June 15, 2003. As in most species, males (with no difference between SY and ASY) migrate about ten days earlier than females (especially SY). The sample size is too small to determine a temporal pattern of ASY females (Fig.6.1). In spring, ASY males are captured almost six times more than ASY females and SY males tree times more than SY females. Second-year birds are dominant in spring, representing 79% of captured birds of known age. 
Magnolia Warblers are less common in fall than in spring (both banded and detected). Birds move during a one-month period, from mid-August to mid-September, without any marked peak. Numbers of Magnolia Warbler decline steadily afterwards, with the last ones in early October (latest record on October 12, 2008). Most birds (87%) captured in fall are hatch year, an age where sex is almost impossible to determine. 
Magnolia Warblers are about ten times more common in spring than in fall, with seasonal aggregate ETs ranging from a low of 262 (in 2008) to a high of 544 (in 2010). In fall, ETs range from six (in 2003 and 2006) to 41 (in 2009), with most birds detected through banding. The seasonal difference is very large and unusual, as populations in fall are reinforced by young birds hatched in the summer and are thus much higher than in spring (see Section 2.0 for a longer discussion on seasonal difference in migration). Between 2000 and 2010, there is a statistically significant positive trend in fall (as analyzed by BCS). However, numbers of banded birds remained fairly similar across the years (range from 16 in 2002 to 35 in 2005). Numbers of birds censused or observed were more variable but always low across the years. The highest numbers for census or observation were in the first part of the decade. The estimated part of the total is actually the most variable part of ET, ranging from a low of 13% of the total in 2003 to a high of 57 and 58% in 2009 and 2010, respectively. The estimated part of the ET was quite low between 2003 and 2006 (from 13% to 32%) and quite high afterwards (from 39% to 58%). Because of a slightly higher occurrence of days with more than two birds detected in the latter part of the decade, the estimated part was also higher in these years, resulting in higher totals overall. It is hard to determine if higher totals thus reflect directly an increase in population or stochastic events leading to higher estimated totals.
[bookmark: _Toc193387614]Wilson’s Warbler
The Wilson’s Warbler is a summer resident across much of the boreal forest of Canada, from western Alaska and British Columbia, and more locally south through the western US to southern California and New Mexico. It winters throughout much of Central America and in the extreme southern US along the coast of the Gulf of Mexico (Ammon and Gilbert 1999). This species does not breed in southern Ontario, including the Bruce Peninsula. Its breeding range in Ontario is generally north and west of Sault-St. Marie and Lake Nipissing, reaching its greatest density in the northern part of the Canadian Shield and in the Hudson Bay Lowlands (Cadman et al. 2007). 
Wilson’s Warblers are detected at Cabot Head in relatively small numbers, both in spring and fall, and mostly through banding. Fall numbers, though, were too small to provide adequate trends. In spring, a large enough sample size allowed for estimating trends. Yearly variations occurred, but no statistically significant trends were detected. As with Magnolia Warbler, the estimated part of ET is quite variable and could be quite substantial in some years (2008 and 2009).
[bookmark: _Toc193387615]Priority B
[bookmark: _Toc161629372][bookmark: _Toc193387616]Ruby-crowned Kinglet
An abundant summer bird of the boreal forest and the western mountains, the Ruby-crowned Kinglet winters in the southern states of the USA and in Mexico (Ingold and Wallace 1994).
At Cabot Head, Ruby-crowned Kinglets are already present when migration monitoring starts in spring, albeit in small numbers. Movements of Ruby-crowned Kinglets present two distinct peaks, corresponding to sex class in migration: male Kinglets migrate at Cabot Head, on average, 15 days earlier than the females (Fig.6.2). After mid-May, Ruby-crowned Kinglets become rare, the last one being detected on June 1, 2005.
Fall migration of Ruby-crowned Kinglets starts in mid-September (only three Ruby-crowned Kinglets were detected in August during the 10 year period, likely local breeders.) and is finished at the end of October. As in spring, there is a high degree of variability, both in numbers detected and banded as well as in temporal patterns, usually influenced by weather patterns. Ruby-crowned Kinglets are most common in October, when their migration peaks most years. As in spring, there is a sexual temporal difference in migration, although much less marked. Some females migrate earlier than males in fall (Fig.6.2). This difference in timing of migration by sex is observed across North America (Swanson et al. 1999).
Despite very adequate sample size and a migration well monitored, no significant trends were detected for Ruby-crowned Kinglets in any seasons. Between atlases, there were significant declines of observation in the southern part of its breeding range, but a significant increase in the northern part. The population is estimated at six million birds in Ontario.
[bookmark: _Toc193387617]Yellow-rumped (Myrtle) Warbler
The Myrtle Warbler (the subspecies of Yellow-rumped Warbler that breeds in, and migrates through, Cabot Head) breeds across a vast area in North America and winters mainly in the south of the USA, as well as in Central America and the West Indies (Hunt and Flaspohler 1998). Like the Ruby-crowned Kinglet, despite very adequate sample size and a well monitored migration, no significant trends were detected for any of the seasons.
It is an early migrant, being already present in small numbers in mid-April when migration monitoring starts. Numbers of Myrtle Warbler rapidly build up toward the end of April to peak in early May, with noticeable movement up to the third week of May. Migration then tapers off rapidly, with only a few Myrtle Warblers seen in June. This general pattern is relatively variable between years. For example, in spring 2006, a huge movement occurred between April 29 and May 2. During these four days, around 1,900 Myrtle Warblers were detected, for an Estimated Total of 2,600 (more in this short period than the numbers detected in spring in most of the other years). Likewise, on May 11, 2008, a constant stream of birds moved through Cabot Head, under overcast sky and a strong east wind, most of them Myrtle Warblers. It was estimated that 15,000 Myrtle Warblers passed through on that particular day. This massive movement of May 11, 2008 is not included in the phenology graph, as it is such a strong outlier in the general migration pattern in terms of numbers involved (Fig.6.3). 
Most of the time, Myrtle Warblers move rapidly in loose flocks flying above the tree canopy and perch only for brief periods. This behaviour could explain the wide discrepancy between numbers detected and numbers banded: only in spring 2002 and fall 2005 were more than 200 individuals captured. Therefore, it is difficult to draw strong inferences from banding data, especially on phenology in relation to age and sex. 
Fall migration typically starts slowly in mid-August (birds detected at this time might be local breeders). Numbers increase steadily towards a small peak in late September and early October then decline rapidly afterwards, with little observation after mid-October (Fig.6.3). Detected Totals are extremely variable between years. Like other frugivorous species (Red-eyed Vireo and Swainson’s Thrush), Myrtle Warblers were extremely abundant in fall 2005 and fed extensively on chockecherries. In fall, like many other species, HY birds dominate the banding sample, with 93% of captured individuals. 
[bookmark: _Toc193387618]Western Palm Warbler
The Palm Warbler breeds in bogs and fens in the boreal forest from the Northwest Territories to Newfoundland, and winters in the southern United States and the Caribbean. Though it is on of the first warblers to return in the spring, it does not migrate as early as the Yellow-rumped Warbler. The Western Palm Warbler is the subspecies migrating through Cabot Head (Wilson 1996). 
Although the first individuals at Cabot Head are detected in late April (April 23, 2006 for the first record), Palm Warblers start to move through the area in numbers in early May. Their numbers increase rapidly to peak in mid-May, then decline just as rapidly afterwards. This species is rarely detected after May 25, with only seven individuals ever detected in June. Spring migration is concentrated into less than three weeks in May. Estimated totals were quite variable between years, with a low of 261 in 2005 and a high of 1150 in 2002. Accordingly, timing of peak migration is also relatively variable between years, despite being centered around mid-May (Fig.6.4).
Fall migration is also concentrated during two weeks in early September, although numbers detected are ten times less than in spring. As no Palm Warblers breed on the Bruce Peninsula, the first birds detected in late August are true migrants (earliest one on August 24, 2005). After the migration peak, some birds are still detected up to mid-October (October 24, 2009 is the latest record). Fall total numbers are quite low, with seasonal ETs from 11 to 68 birds. However, in 2006, there was a high of 216 ETs and in 2009, a low of nine birds. No significant trends were detected in the 2000-2010 period for either season.
[bookmark: _Toc193387619]White-throated Sparrow
A very common bird of boreal and mixed forests, the White-throated Sparrow breeds across Canada and winters all across the midwestern and eastern United States, as well as in the American Southwest and on the Pacific Coast. It is an extremely abundant bird of the boreal forests, maybe one of the most common songbirds of this biome (Falls and Kopachena 1994), with a population in Ontario estimated at 12 millions birds (10 million of them in the Northern Shield region; Cadman et al. 2007). Despite numerous studies on this species, migration routes and behaviour are not well documented (Falls and Kopachena 1994). Therefore, even if numbers of White-throated Sparrows detected or banded at Cabot Head are very small in relation to the global population, monitoring can provide significant insights into this species’ migratory habits.
In spring, a few White-throated Sparrows are already present at Cabot Head when migration monitoring starts in mid-April. Numbers detected stay relatively low until early May, when they increase sharply, with the migration peak being very short and concentrated in early May, this species being rare at Cabot Head after mid-May (Fig.6.5). A small proportion of banded birds are recaptured in spring (from 2% to 8%), confirming a quick movement through Cabot Head area. Unlike other species, more White-throated Sparrows are detected through census or general observation than banding. This species is relatively easy to detect, using open to semi-open habitats, noisily scratching the grounds with both feet in search of food. Numbers have been high but quite variable across the years with no significant trends.
Very few White-throated Sparrows are present in August at Cabot Head, suggesting that it is a rare breeder in the immediate area (even though it is a common breeder on the upper Bruce Peninsula). Numbers increase rapidly in early September and stay quite high up to mid-October. This sparrow then becomes less common but is still present until the end of the fall migration monitoring (Fig.6.5). Yearly differences, both in numbers and phenology, in fall migration are important: Estimated Totals range usually between 300 to 500 birds, but with a low of 168 in 2007 and highs of 1,161 and 2,004 birds in 2008 and 2005, respectively. Most of the September records (especially before September 20), for example, are due to the 2005 fall migration (Fig.6.5). During fall 2005, four to six times more sparrows were detected than in the other seasons. Likewise, the recapture rate (26%) in fall 2005 was higher than other falls (from 7% to 17%, but 29% in fall 2002). The abundance of chokecherry could have attracted more White-throated Sparrows and for a longer period of time at Cabot Head in fall 2005. Recapture rates are relatively high in this species, above 10% in most years (and sometimes much higher), indicating that many individuals linger at Cabot Head. As a consequence, fall counts are not particularly adequate to measure population trends. A better understanding of this species’ stopover ecology at Cabot Head is needed. Population trends are not statistically significant in fall.
Of the 841 sparrows banded in fall from 2002-2011, there was an average of 91% HY (from 77% in 2007 for 39 individuals to 97% in 2005 for 199 individuals).
[bookmark: _Toc193387620]White-crowned Sparrow
This species breeds from northern Alaska east across the northern mainland of Canada to northern Newfoundland, and in western North America south to California and New Mexico. It is more common in western North America than in the east, but nonetheless it is a locally common breeder in northern Ontario, mainly near the treeline adjacent to Hudson’s Bay. 
At Cabot Head, spring migration usually peaks in early to mid-May (with the earliest birds seen in April 29, 2004) and numbers decline rapidly after May 20. A few birds are still seen in June (Fig.6.6). Spring counts vary across the years, with a low of 80 ETs in 2011 and a high of 376 ETs in 2006, and no apparent trends (Fig.5.13). Like the White-throated Sparrow, census and observation detect more individuals than banding.
In fall, the earliest White-crowned Sparrows usually arrive in mid-September, with numbers building up towards a peak in late September – early October. Numbers tend to stay relatively high up to the third week of October but decline rapidly afterwards (Fig.6.6). Estimated Totals, like in spring, vary greatly: low of 259 in 2002 and high of 1,046 in 2007. No significant trends were detected in fall for this species. 
Between 2002 and 2011, White-crowned Sparrows were detected in August in only three years: in 2004, one individual was observed on August 28 (afterwards, no White-crowned Sparrows were detected until September 18 in that year); in 2007, one bird was observed on August 19, one was banded on August 24 (possibly the same one?), with active moult in its wings, and was recaptured on September 3; in 2011, two adult White-crowned Sparrows were captured on August 17 and 21. Both were heavily moulting their wing and tail feathers. Because this moult happens in the summer grounds, before migration, it means that these individuals spent their summer on the Bruce Peninsula, much further south than their breeding range. The White-crowned Sparrow banded on August 17 was seen the next following two days. Afterwards, it was not detected again for almost a month, until it was recaptured on September 14. At that time, its moult was finished. This individual, while certainly staying in the area, avoided detection for a long time. This bird was recaptured three more times, all in October (on the 4th, 22nd, and 26th). These observations show that White-crowned Sparrows on the Bruce Peninsula in the summer are a possibility. These birds may be in poor conditions in spring and unable to finish their migration to their northern breeding grounds. 
[bookmark: _Toc193387621]Slate-coloured Junco
The Dark-eyed Junco, with well-defined sub-species, has an extensive range across North America. The ‘Slate-coloured Junco’ is the most widespread and common form of the species, and the subspecies that migrates through Cabot Head. This subspecies breeds from Alaska to Newfoundland in boreal and northern mixed forests and winters all across the USA and in northern Mexico (Nolan et al. 2002). This species is an uncommon local breeder on the upper Bruce Peninsula, mainly in conifer habitats, often associated with exposed rocky areas and cliffs (Cheskey, pers. comm.).
Slate-coloured Juncos are already present in good numbers when spring migration monitoring starts at Cabot Head in mid-April. Large fluctuations in numbers and phenology exist between years. For example, most birds were probably missed in the early, warm spring of 2005. In some springs, migration peaks in the second half of April, whereas in others, it is in early May. In all years, Juncos are rarely detected at Cabot Head after mid-May. Even though sample size is small, it appears that males migrate earlier than females, as expected. Therefore, they are more likely to be missed in an early spring. Because the monitoring migration period in spring does not include enough of this species migration window, only fall annual indices data are presented.
A few individuals are present in mid-August when the fall migration monitoring starts, possibly reflecting local breeders of the Bruce Peninsula. Numbers are very small, as only five Juncos were banded and seven detected in August in 2002-2011 for a total of just 12 individuals in ten years. One adult caught in August had a receding brood patch. This species is rarely encountered before the end of September, with a rapid increase of its numbers afterwards. Juncos are relatively common migrants throughout October, but abundance and temporal patterns are quite variable between years. Accordingly, the end of the Junco migration is more or less covered in the monitoring window: Numbers of Juncos detected are still high when monitoring ends on October 31, indicating that this species is still moving through the area at this time (Fig.6.7). As it is the case with most species, hatch-year birds dominate in captured individuals (82%). Fall ETs fluctuate from 278 and 324 (in 2007 and 2003, respectively) to 633 and 638 birds (in 2008 and 2005, respectively). Like the other sparrows, this species might use Cabot Head relatively extensively, at least in some years, as a stopover habitat, as 2% to 12% of banded birds are recaptured within the same season. There was no statistically significant trend in the fall.
[bookmark: _Toc193387622]Priority C
[bookmark: _Toc193387623]Canada Warbler
The Canada Warbler is a summer resident across central and southern Canada and in the northeastern US, south through the Appalachian Mountains. This species is one of the last of the wood-warblers to arrive on its nesting grounds and one of the first to depart. It is usually found in moist forests with well-developed understories, especially in low-lying areas such as cedar woods and talus slopes where they nest in the tumbled over tree roots and mossy crevices (Conway 1999). It was federally designated a Threatened Species-at-Risk by the Committee on the Status of Endangered Wildlife in Canada in April 2008 (www.cosewic.gc.ca).
At Cabot Head, Canada Warblers are mostly detected in the second half of May and in early June with a peak around the end of May (Fig.6.8). The earliest Canada Warbler was detected on May 11, 2010 while the latest ones were on June 11 in 2003 and 2004. Although this species has a loud and distinctive song, it is mostly detected through banding, which accounts to 55% to 89% of individuals detected (except in 2002, with only 34%). Numbers banded at Cabot Head are relatively small, and in a narrow range, from 11 in 2008 to 24 in 2003. The spring 10-year trend was not statistically significant. This species is not detected in enough numbers in fall to allow for trend estimates. 
[bookmark: _Toc193387624]Nashville Warbler 
A small songbird of second-growth forests, the Nashville Warbler breeds across much of north-central North America and in an isolated portion of the mountainous Pacific Northwest. It nests on the ground and feeds almost exclusively on insects in summer. It winters primarily in southern Mexico where it switches its diet to a fruit and nectar base (Williams 1996). 
It is amongst the earliest migrant warblers in the spring, preceded only by Myrtle, Pine and Palm Warblers in most years. The first individuals of Nashville Warbler are detected in late April (earliest on 24 April, 2006), but this species becomes more common at Cabot Head in early May. Numbers increase rapidly in the first part of May, then peak in the middle of the month and decline afterwards as rapidly, with very few individuals left (including territorial singing birds) at the end of May (Fig.6.9). The spring migration is thus very much concentrated into a two-week time frame in May. Within this short period, ASY males migrate on average about five days earlier than the other age/sex class birds. There is no marked difference for the other categories (ASY females and SY males and females - Fig.6.9). More males of both ages (but especially ASY) are captured than females in spring. It is possible that males are more likely to be caught in spring, due to territorial behaviour (chasing between male singers). However, this sex-ratio discrepancy is not observed among American Redstarts, a locally abundant breeder. Among warblers, only two other species, Magnolia and Black-throated Green Warblers, are also captured in spring with a strong bias towards males. 
Fall migration of Nashville Warbler is more extended than in spring. Very few birds are detected at the beginning of the monitoring period, indicating that few breeders are present in the area. Numbers build up quite rapidly to reach the greatest abundance from the end of August to mid-September. This species is rarely detected afterwards, although birds are seen well into early October (the latest record being on October 28, 2004). There is no difference in timing of fall migration between males and females, regardless of age, and the sex ratio is relatively balanced, contrary to spring (Fig.6.9).
There was no significant trend in any of the seasons. In spring 2002 and fall 2005, many more Nashville Warblers were detected than usual. Estimates made for the Ontario Breeding Bird Atlas found that Nashville Warbler is the most abundant bird in Ontario, with a population of 15 million birds (Cadman et al. 2007).
[bookmark: _Toc193387625]Chestnut-sided Warbler
The Chestnut-sided Warbler is a summer resident throughout much of eastern North America. It winters in Central America from southern Mexico to Panama (Richardson and Brauning 1995). Its preferred breeding habitats include shrubby second-growth deciduous woodlands, including forest edges, abandoned fields, and small clearings. 
Spring migration is fairly concentrated at Cabot Head in a 10-day period starting in mid-May (Fig.6.10). The first birds are detected in early May (with the earliest on May 5, 2004) and numbers peak in mid-May. The last birds are seen in early June.
Despite being abundant in Ontario, with a population estimated at five million, this species is detected at Cabot Head in small numbers in spring and even fewer numbers in fall. Sample sizes are adequate only in spring but no significant trends were detected. 
[bookmark: _Toc193387626]Priority D
[bookmark: _Toc193387627]Brown Creeper
One of the smallest and inconspicuous of songbirds, the Brown Creeper breeds from Alaska to Newfoundland and south to the mid-Atlantic states in the east, and to Central America in the west. It is a permanent resident throughout much of its range, withdrawing only from the northernmost areas of its breeding range in winter (Hejl et al. 2002a). Its preferred habitat is mature and older coniferous and mixed forests containing large trees. 
There is a clearly defined migration of Brown Creepers at Cabot Head (Fig.6.11). This species is an early migrant in spring, thus most of the migration is missed in early springs by the monitoring process. The coverage is adequate only in fall when the entire migration window of this species is covered. The first Brown Creepers are detected in August through banding and are possibly local breeders (juvenile plumage on some individuals). Numbers remain low until mid-September when they start to increase to peak in October. Because of important yearly variations in numbers detected, the timing of peak migration is also quite variable. Numbers of Brown Creepers detected decline sharply in the last week of October, indicating that most birds have moved through the area at that time. Numbers detected in fall are extremely variable, ranging from a high ET of 250 in 2010 to a low of 39 ET in 2009. No trends were detected in the fall.
[bookmark: _Toc193387628]Hermit Thrush
The Hermit Thrush breeds in mixed forests and throughout the boreal forest in eastern North America and winters in the southern states of the USA. A short-distance migrant, its migration is earlier in spring and later in fall than the other Catharus thrushes (Jones and Donovan 1996).  This species also breeds on the Bruce Peninsula, principally favouring sparsely wooded areas with exposed rocks.  
At Cabot Head, the majority of Hermit Thrushes migrate from late April to mid-May, with a slight peak in early May (Fig.6.12). Numbers then decline, and only a few individuals, probably local breeders, are left in June. In fall, only a few individuals are detected in August and early September, likely locally hatched young. Migration picks up in the third week of September with numbers increasing steadily. The peak is in early October and Hermit Thrush becomes increasingly rare afterwards. 
Like the other Catharus thrushes, within-season recaptures in spring are extremely infrequent: only three banded Hermit Thrushes were recaptured within the same spring. Within-season recaptures are more common in fall, but are, like the other Catharus Thrushes, still very variable, from 11% of banded birds in 2006 and 2007 to 33% in 2005, indicating a potential use of Cabot Head as a stopover habitat. No Hermit Thrushes were recaptured in the fall of 2002, which also has the lowest initial capture rate, with only 16 Hermit Thrushes banded. There seems to be no age-specific migration for this species both in spring and fall.
Trends for both seasons were statistically significant at Cabot Head for the period 2000 – 2010. However, no significant trends were found at other bird observatories of the lower Great Lakes (Table 6.1). 

[bookmark: _Toc193386664][bookmark: _Toc193387797]Table 6.1. Population trends for priority species at BPBO, LPBO, PEPBO, and HBO.
	Species
	Season
	Trend - %/year (p-value)

	
	
	BPBO
	LPBO
	PEPBO
	Rock Pt
	Ruthen

	Priority A
	Swainson’s Thrush
	Spring
	12.7 (0.03)
	N.S.
	N.S.
	N.S.
	N.S.

	
	
	Fall
	N.S.
	
	
	
	

	
	Magnolia Warbler
	Spring
	N.S.
	N.S.
	N.S.
	-17.8 (0.01)
	-11.2 (0.018)

	
	
	Fall
	8.3 (0.001)
	6.6 (0.004)
	
	-15.7 (0.02)
	N.S.

	
	Wilson’s Warbler
	Spring
	N.S.
	N.S.
	N.S.
	-18.3 (0.002)
	N.S.

	Priority B
	Ruby-crowned Kinglet
	Spring
	N.S.
	N.S.
	N.S.
	N.S.
	N.S.

	
	
	Fall
	
	
	
	-12.3 (0.015)
	

	
	Palm Warbler
	Spring
	N.S.
	N.S.
	N.S.
	N.S.
	N.S.

	
	Myrtle Warbler
	Spring
	N.S.
	N.S.
	N.S.
	N.S.
	N.S.

	
	
	Fall
	
	
	
	-34.7 (0.022)
	-17.7 (0.039)

	
	White-throated Sparrow
	Spring
	N.S.
	N.S.
	N.S.
	-8.5 (0.014)
	N.S.

	
	
	Fall
	
	
	
	N.S.
	

	
	White-crowned Sparrow
	Spring
	N.S.
	N.S.
	N.S.
	N.S.
	N.S.

	
	
	Fall
	
	
	
	-21.0 (0.006)
	-17.6 (0.031)

	
	Slate-coloured Junco
	Fall
	N.S.
	N.S.
	N.S.
	N.S.
	N.S.

	Priority C
	Canada Warbler
	Spring
	N.S.
	N.S.
	N.S.
	N.S.
	N.S.

	
	Nashville Warbler
	Spring
	N.S.
	N.S.
	N.S.
	N.S.
	N.S.

	
	
	Fall
	
	6.4 (0.018)
	
	-17.8 (0.03)
	

	
	Chestnut-sided Warbler
	Spring
	N.S.
	N.S.
	N.S.
	-21.5 (0.01)
	N.S.

	Priority D
	Brown Creeper
	Fall
	N.S.
	N.S.
	N.S.
	-24.1 (0.016)
	N.S.

	
	Hermit Thrush
	Spring
	13.2 (0.04)
	N.S.
	N.S.
	N.S.
	N.S.

	
	
	Fall
	15.7 (0.02)
	
	
	
	


N.S.: Not statistically significant; Rock Point and Ruthven are banding stations from Haldimand Bird Observatory (HBO); LPBO: Long Point Bird Observatory; PEPBO: Prince Edward Point Bird Observatory.
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[bookmark: _Toc193387685]Figure 6.1. Spring (top) and fall (bottom) phenology in relation to age and sex for Magnolia Warbler at Cabot Head (average 2002-2011).
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[bookmark: _Toc193387686]Figure 6.2. Spring (top) and fall (bottom) phenology in relation to age and sex for Ruby-crowned Kinglet at Cabot Head (average 2002-2011).

[bookmark: _Toc161629381][image: ]
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[bookmark: _Toc193387687]Figure 6.3. Spring (top) and fall (bottom) phenology of Myrtle Warbler at Cabot Head (2002-2011).
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[bookmark: _Toc193387688]Figure 6.4. Spring (top) and fall (bottom) phenology for Western Palm Warbler Warbler at Cabot Head (average 2002-2011).
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[bookmark: _Toc193387689]Figure 6.5. Spring (top) and fall (bottom) phenology for White-throated Sparrow at Cabot Head (average 2002-2011).
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[bookmark: _Toc193387690]Figure 6.6. Spring (top) and fall (bottom) phenology for White-crowned Sparrow at Cabot Head (average 2002-2011).
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[bookmark: _Toc193387691]Figure 6.7. Spring (top) and fall (bottom) phenology for Slate-colored Junco at Cabot Head (average 2002-2011).


[bookmark: _Toc161629377][image: ]
[bookmark: _Toc193387692]Figure 6.8. Spring phenology for Canada Warbler at Cabot Head (average 2002-2011).
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[bookmark: _Toc193387693]Figure 6.9. Spring (top) and fall (bottom) phenology in relation to age and sex for Nashville Warbler at Cabot Head, (average 2002-2011).
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[bookmark: _Toc193387694]Figure 6.10. Spring phenology for Chestnut-sided Warbler at Cabot Head (average 2002-2011).
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[bookmark: _Toc193387695]Figure 6.11. Spring (top) and fall (bottom) phenology for Brown Creeper at Cabot Head, (average 2002-2011).
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[bookmark: _Toc193387696]Figure 6.12. Spring (top) and fall (bottom) phenology in relation to age for Hermit Thrush at Cabot Head (average 2002-2011).

[bookmark: _Toc193387629]Swallows
At Cabot Head, five species of swallows, Tree, Northern Rough-winged, Bank, Cliff, and Barn Swallows, are detected relatively regularly, and another one, the Purple Martin, is extremely rare. The Purple Martin was seen in the spring of only four years (2002, 2004, 2007, and 2008), with only a few individuals each time.
Swallows are extremely visible birds and easily detected. The first swallows in the spring are seen in mid-April, especially Tree and Barn Swallows. Only these two species are seen in enough numbers to provide a meaningful phenology (Fig.6.13). Some important movements of Tree Swallows are evident in mid-May. Barn Swallow numbers increase rapidly in the first half of May and stay high afterwards, as this species uses the shipwreck in Wingfield Basin as a breeding ground. All species of swallows seem to have extended stopover stays at Cabot Head and use the area as a feeding/breeding grounds. Monitoring thus includes a mix of migratory and resident birds. Nonetheless, a decline in numbers for all species throughout the years is evident (Fig.6.14). 
Swallows, as a group, have shown drastic declines over a broad range of their distribution. It is also the case at Cabot Head. Only Tree and Northern Rough-winged Swallows show significant negative trend in the 10-year analysis. Individuals of both species nested in the survey area in early years. Tree Swallows used a decrepit nest box at the station in the first years of the decade. When the nest box became useless and was not replaced, Tree Swallows continued to be seen, albeit in smaller numbers, but never tried to nest again in the nest box, though it does nest in nearby swamp forest. Likewise, Northern Rough-winged Swallows used to nest on a hole in the shipwreck in Wingfield Basin (apparently only one pair) but some times during the decade stopped, although it also nests in crevices along the cliff faces of the bluffs overlooking Cabot Head. 
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[bookmark: _Toc193387697]Figure 6.13. Spring phenology for swallows at Cabot Head (average 2002-2011).
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[bookmark: _Toc193387698]Figure 6.14. Spring yearly ET for swallows at Cabot Head, 2002-2011.
[bookmark: _Toc193387630]
 Ten-year population trends
To produce population trends, a minimum of ten years of monitoring is usually needed. As part of the Canadian Migration Monitoring Network, BPBO contributes to the effort of population monitoring through its continuous program at Cabot Head. Population trends are now available for Cabot Head Research Station and were produced by Bird Studies Canada on behalf of the CMMN. For various reasons, trends were calculated using the years from 2000 and 2010. They thus include years 2000 and 2001 before the current protocol was establish. A project pilot of bird migration monitoring was initiated at Cabot Head in 2000. During the first two years, 2000 and 2001, various mist net locations were tried out, general observations were carried out, but a strict monitoring protocol was not in place. In 2002, with a detailed protocol established, the current monitoring program begun. 
A total of 189 species and 12 groups of unidentified species (like Buteo sp. or Gull sp.) were analyzed and a graph for each of them was produced. Data were sufficient to produce trends for both spring and fall, except in 39 cases when only one season was analyzed. Of the 189 species analyzed, only 48 species show a statistically significant trend in at least one season, widely distributed across all bird groups, from waterfowl to finches (An additional eight species have a near significant trend and are presented in the table as well. See Table 7.1). 
[bookmark: _Toc193387631]Caution in interpreting trends
According to CMMN guidelines, trend estimates should be interpreted with caution for a variety of reasons, which could be species-specific, habitat-related, or observer-related.
For some species, the annual indices and trends for Cabot Head may very well reflect local population responses, but do not represent the larger regional landscape picture. The species in question could be: 
· Largely local breeding residents (e.g., American Redstart, Common Yellowthroat)
· Non-migratory permanent residents (e.g., Common Raven)
· Rely on very specific stop-over habitat types that can rapidly change (e.g., waterbirds & shorebirds). The Cabot Head area has very limited habitat conditions (described elsewhere) for waterfowl (open water of Lake Huron), and very little shorebird habitat, and therefore has very limited data for these species groups
Caution also applies in interpreting the trends with the following set of species:
· Irruptive, rare, secretive or hard to detect species (e.g., nocturnal birds like Whip-poor-will, or species at the limit of their normal range, like Northern Mockingbird)
· Species that occur in very large flocks (e.g., Common Grackle and Double-crested Cormorant)
· Species that have extended stopovers at the station (e.g., gulls, some waterbirds and waterfowl like Ring-necked Duck) due to feeding and/or roosting behaviour
Trends can also be highly influenced by short- or long-term changes in local habitat conditions:
· Water level can fluctuate greatly at Cabot Head and on the Georgian Bay
· Food availability can also change in a daily, seasonal, and yearly basis (e.g., fish and aquatic invertebrate population, chokecherry crops, cone seed crops)
Changes in sampling effort or operating protocol also affect trends.
· At Cabot Head, there was a different monitoring protocol for the years 2000 and 2001
· Consistency in sampling effort was achieved by: following the same protocol from 2002 onwards; having standardized census and mist netting; having the same station scientist from 2003 to 2011
However, numbers and experience of volunteers involved in the migration monitoring are highly variable. Some of the year-to-year variation in bird numbers can thus be accounted for by a combination of skill level and capacity at the station.
BPBO trends are based on fewer than 15 years of data and, thus, can be heavily influenced by a few high/low data points that occur at the start and end points (the ‘tails’) of the overall sampling period.
· The years 2000 and 2001 are the start point of the sampling period, as analyzed by CMMN. These years differed from the following ones in mist net locations, absence of census, various observation efforts
· In the spring of 2010 (end point of the sampling period for springs), there was a greater, although not precisely quantified, observation pressure due to a highly skilled and motivated volunteer, who devoted all of his time to census and observation
All these effects can interact between themselves as well. However, for a given species, it is possible to determine the most likely explanation for, either the potential bias, or the actual change in population trend. For example, the Common Loon has a negative spring trend, which may be, at least in part, due to a high value in the year 2000. It could also potentially reflect a decrease in habitat quality (i.e., water level and/or food availability), leading to a decrease in loons using the water of Georgian Bay. Long-tailed Ducks have also decreased during the period in spring, with barely any rafts observed on Georgian Bay in the later years of the period.
[bookmark: _Toc193387632]Species accounts
A short discussion is provided for the most interesting and/or significant species. When appropriate, comparisons with trends from other bird observatories from southern Ontario will be made (Long Point Bird Observatory, Prince Edward Point Bird Observatory, Rock Point and Ruthven stations of Haldimand Bird Observatory. Trends from the latter two bird observatories are from 2001 to 2010).
[bookmark: _Toc193387633]Eastern Whip-poor-will
Eastern Whip-poor-will, being mostly nocturnal is very poorly monitored at Cabot Head, even though it is known to breed there. Population declines have been noted throughout its breeding range, notably in Ontario, with a 51% decrease between the two breeding atlases (Cadman et al. 2007). The significant positive trend detected for this species at Cabot Head in the fall is probably the result of a better local knowledge: after a few years, it was discovered that this species sings relatively frequently from August to mid-September, around dawn. This fall singing is less constant and strong than in spring. 
[bookmark: _Toc193387634]Red-eyed Vireo
The Red-eyed Vireo shows a gradual, albeit statistically significant, increase in spring. It could reflect a true increase in the general population. However, this species also breeds at Cabot Head and its late migration introduces confusion between local breeders and migrants. Spring trend was only significant at Rock Point, indicating a decrease. This species is extremely abundant in Ontario, found virtually everywhere in the woodland of the southern part of the province. Its estimated population is nine million in Ontario, with the highest densities occurring in the Great Lakes-St. Lawrence forests. 
[bookmark: _Toc193387635]Warblers
A total of 32 species of warblers have been detected at Cabot Head over the years. Of this total, 25 species meet the criteria for population trends analysis. Only seven of them have statistically significant trends but never for both seasons. All of them, whether it is for spring or fall, show an increase in their 10-year trend (four species in fall, three in spring). The three species with positive trend in spring are also local common breeders (Black-throated Green Warbler, American Redstart, and Common Yellowthroat), which tends to obscure the general population trend. Warblers with a significant trend in fall are Magnolia Warbler (discussed under Section 5.0), Ovenbird, Mourning Warbler, and Wilson’s Warbler. 
Ovenbird is a thoroughly studied warbler species, being considered an indicator species for large, unfragmented tracts of mature deciduous and mixed forests across northern and north eastern North America. It is also a common and widespread neotropical migrant, with an easy song to learn and detect. However, as expected, it barely sings in the fall, which makes its detection much more difficult: Ovenbirds are quite inconspicuous birds, foraging mostly on the ground. Almost all ovenbirds detected at Cabot Head in fall are through mist netting (capture and recapture). This species shows a significant positive trend in fall at Cabot Head. Numbers of newly banded birds in fall vary between a low of ten (in 2002 and 2007) and highs of 24 (in 2009) and 26 (in 2005) for the 2002-2011 period. In 2000, 17 ovenbirds were banded (with 6 of them being recaptured throughout the season) but only one bird was captured in 2001. Estimated Totals used for population trends also include recaptured birds. Rates of recapture for Ovenbird were low from 2001 to 2004 (between none and three birds) but much higher afterwards (between four and eight birds, except in 2008 and 2011 with only one and two individuals, respectively). These relatively high numbers of recaptures in the second half of the decade helped in increasing Estimated Totals, while not representing actual migration, because they represent lingering birds already counted (through banding) on previous days. Thus, the assumption that each day’s count is an independent sample of the population is violated, diminishing the validity of the trend analysis. Fall population trends of Ovenbird were not statistically significant at the other bird observatories discussed.
Mourning Warbler is a late migrant, arriving in the last week of May and first week of June in Ontario. It breeds in recently disturbed and regenerating conifer and mixed forests from northeastern British Columbia to Newfoundland and south marginally to the upper Midwest and New England states. It is a secretive and skulking bird, difficult to observe, but with a loud distinctive song. At Cabot Head, it is detected mostly through banding, always in small numbers, especially in fall. In fact, fall totals are extremely small, with only one to five Mourning Warblers detected (and none in 2003), all of them through banding (except in fall 2004, when three birds were detected through census and observation and none were captured). Numbers in fall are actually too small to provide a meaningful trend. 
Wilson’s Warbler shows a highly significant positive trend in fall, with a 22% increase by year. This species was indeed observed more often and in somewhat higher numbers in the later part of the decade. However, it is quite a rare migrant nonetheless at Cabot Head: only between eight and 16 Wilson’s Warblers are detected each fall (mostly through banding), with presence detected on average in seven days of the fall migration monitoring period (range of two days in 2004 and 11 days in 2009). Very few birds of this species are thus monitored at Cabot Head in the fall, despite a provincial population estimated at two million birds before breeding (Cadman et al 2007). 
[bookmark: _Toc193387636]Sparrows
Among sparrows, only four species show significant trends. American Tree Sparrows show a positive trend in fall. However, its migration period is not well covered in any of both seasons. High numbers in fall 2010 might simply have resulted from an early onset of migration; this species still has an active migration in November, after the migration monitoring ends at Cabot Head. Trends were variable at the other birds observatories: significantly increasing at Long Point BO, decreasing at Prince Edward Point BO, and non-significant trends at Haldimand BO. Chipping and Song Sparrows are common, local breeders and, thus, have trends not easily interpreted. Indigo Buntings also breed at Cabot Head, with local singers well established in early June, at the end of the spring migration monitoring. They were detected in high and very high numbers in spring 2009 and 2010, respectively, which certainly contributed to the strong positive trend in spring. 

[bookmark: _Toc193386665][bookmark: _Toc193387798]Table 7.1. Species with statistically significant population trends at Cabot Head, 2000 – 2010.
	Species
	Trend
	Possible biases/explanations
	Principal method

	
	%/yr.
	p-value
	season
	
	

	Wood Duck
	44.7
	0.025
	Fall
	High value in 2000: start point of the sampling period
	Obs.

	Ring-necked Duck
	42.8
	0.006
	Spring
	Extended stop-over
	Obs.

	Long-tailed Duck
	-34.8
	0.017
	Spring
	Migration in flocks; possible stop-over
	Obs.

	Hooded Merganser
	-53.8
	0.008
	Fall
	High value in 2000: start point of the sampling period
	Obs.

	Red-breasted Merganser
	-24.6
	0.007
	Fall
	Extended stop-over
	Obs.

	Common Loon
	-18.9
	0.006
	Fall
	High value in 2000: start point of the sampling period
	Obs./census

	Horned Grebe
	-33.9
	<0.0001
	Spring
	High value in 2000: start point of the sampling period
	Obs.

	Red-necked Grebe
	-39.4
	0.016
	Spring
	High value in 2000: start point of the sampling period
	Obs.

	
	-19.6
	0.045
	Fall
	Possible stop-over
	Obs./census

	Double-crested Cormorant
	-5.2
	0.002
	Spring
	Extended stop-over: Roosted/feeding habitat
	Obs./census

	Bald Eagle
	13.5
	0.02
	Spring
	Extended stop-over; local breeding pair since 2009
	Obs.

	
	33.8
	0.01
	Fall
	Extended stop-over; local breeding pair since 2009
	Obs.

	Golden Eagle
	31.5
	0.022
	Spring
	Rare species
	Obs.

	Sharp-shinned Hawk
	7.15
	0.056
	Spring
	Observer effect: change in 2003
	Obs.

	Merlin
	8.4
	0.051
	Spring
	Observer effect?
	Obs.

	Spotted Sandpiper
	-9.6
	0.051
	Spring
	Specific stop-over habitat
	Obs.

	Lesser Yellowlegs
	-28.2
	0.037
	Fall
	Specific stop-over habitat; low sample size
	Obs.

	American Woodcock
	-25.4
	0.054
	Spring
	Secretive, nocturnal species
	Obs.

	Ring-billed Gull
	-14.8
	0.002
	Fall
	Extended stop-over: Roosted/feeding habitat
	Obs./census

	Herring Gull
	-13.0
	0.004
	Spring
	Extended stop-over: Roosted/feeding habitat
	Obs./census

	Great Black-backed Gull
	-27.8
	0.022
	Spring
	Rare species at Cabot Head
	Obs./census

	Caspian Tern
	-22.0
	0.01
	Spring
	Roosted/feeding habitat
	Obs./census

	Common Tern
	20.2
	0005
	Spring
	Roosted/feeding habitat
	Obs./census

	Mourning Dove
	-24.3
	0.013
	Fall
	Local breeding resident
	Obs./census

	Yellow-billed Cuckoo
	-13.9
	0.011
	Fall
	Rare species at Cabot Head
	Obs./census

	Whip-poor-will
	65.9
	0.043
	Fall
	Nocturnal species; observer effect
	Obs.

	Ruby-throated Hummingbird
	-10.7
	0.029
	Spring
	Poorly monitored: presence of feeder
	Obs.

	
	-14.4
	<0.0001
	Fall
	Poorly monitored: presence of feeder
	Obs.

	Hairy Woodpecker
	15.4
	0.049
	Spring
	Non-migratory permanent resident
	Obs.

	Pileated Woodpecker
	14.3
	0.011
	Spring
	Non-migratory permanent resident
	Obs.

	Traill’s Flycatcher
	21.8
	0.015
	Fall
	High estimated values at end of sampling period
	Banding

	Eastern Phoebe
	16.7
	0.013
	Fall
	
	Obs.

	Blue-headed Vireo
	24.8
	0.047
	Spring
	High value in 2010: end point of the sampling period
	All

	Species
	Trend
	Possible biases/explanations
	Principal method

	
	%/yr.
	p-val.
	season
	
	

	Philadelphia Vireo
	27.5
	0.055
	Spring
	High value in 2009/10: end points of the sampling period
	All

	Red-eyed Vireo
	8.5
	0.035
	Spring
	Presence of a local breeding population
	All

	Common Raven
	6.9
	0.032
	Spring
	Non-migratory permanent resident
	Obs.

	Tree Swallow
	-18.2
	0.021
	Spring
	Presence of a local breeding population
	Obs.

	N. Rough-winged Swallow
	-23.3
	0.003
	Spring
	Presence of a local breeding population
	Obs.

	
	-56.2
	0.015
	Fall
	Extended stop-over
	Obs.

	House Wren
	32.0
	0.042
	Fall
	Presence of a local breeding population
	Obs.

	Winter Wren
	-14.0
	0.006
	Fall
	Presence of a local breeding population
	Obs.

	Swainson’s Thrush
	12.7
	0.033
	Spring
	Fall-out days
	Banding

	Hermit Thrush
	13.2
	0.044
	Spring
	High estimated values at end of sampling period
	Banding

	
	15.7
	0.017
	Fall
	High estimated values at end of sampling period
	Banding

	Northern Mockingbird
	-14.1
	0.001
	Spring
	Rare species at Cabot Head
	Obs.

	Magnolia Warbler
	8.31
	0.001
	Fall
	Presence of a local breeding population
	Obs./banding

	Black-throated Warbler
	9.4
	0.026
	Spring
	
	Obs./banding

	American Redstart
	6.23
	0.019
	Spring
	Presence of a local breeding population
	All

	Ovenbird
	12.1
	0.013
	Fall
	
	Banding

	Mourning Warbler
	21.4
	0.006
	Fall
	Small sample size
	Banding

	Common Yellowthroat
	6.9
	0.027
	Spring
	Presence of a local breeding population
	All

	
	9.4
	0.055
	Fall
	Presence of a local breeding population
	All

	Wilson’s Warbler
	22.3
	0.002
	Fall
	Small sample size
	Banding

	American Tree Sparrow
	13.2
	0.046
	Fall
	Migration window not completed monitored
	All

	Chipping Sparrow
	-11.7
	0.024
	Fall
	Presence of a local breeding population
	All

	Song Sparrow
	-6.61
	0.034
	Spring
	Presence of a local breeding population
	All

	Indigo Bunting
	21.2
	0.005
	Spring
	High value in 2010: end point of the sampling period
	Census

	Common Grackle
	15.2
	0.013
	Spring
	Migration in large flocks
	Obs./census

	House Finch
	-48.4
	0.01
	Spring
	Rare species at Cabot Head
	Obs.

	American Goldfinch
	6.7
	0.004
	Spring
	Migration in flocks
	Obs./census


Highlighted in yellow and blue: near significance (p-value just above or under 0.05); in green: positive trend of >25%/year; in red: negative trend of <-25%/year.



[bookmark: _Toc161629366][bookmark: _Toc193387637] Species Accounts
For a selection of species monitored at CHRS, species accounts present a short description of breeding and wintering ranges, details on migration phenology (by age and sex, if appropriate), residence time, numbers detected, and other information. Included are focal species of the Bruce Peninsula National Park Ecological Integrity Monitoring Program: Least Flycatcher, Eastern Wood-Pewee, Red-eyed Vireo, Veery, Black-throated Green Warbler, American Redstart, and Ovenbird. Other species detailed in the accounts must have at least an average of 50 individuals banded in a season (with the exception of Catharus thrushes) in order to have an adequate sample size and be included in the analysis. 
[bookmark: _Toc161629367][bookmark: _Toc193387638]Least Flycatcher
A small drab flycatcher of open woods, the Least Flycatcher is one of the smallest and most common flycatchers in North America. It breeds across a large band from southern Yukon to Newfoundland and the northern states of the USA (farther south along the Appalachians). It winters from southern Mexico to Central America (Briskie 1996).
In spring, the first Least Flycatchers at Cabot Head were detected on April 30, 2010. However, very few birds are detected before mid-May: first arrivals are within the first two weeks of May, mostly between May 5 and 9. The latest first observation arrival was in 2011 on May 12. After mid-May, numbers increase sharply at Cabot Head, and Least Flycatchers are present regularly up to the end of May. Then, as migration draws to an end in June, numbers detected decline rapidly. The spring migration of Least Flycatcher is thus concentrated in the second half of May. Numbers detected in fall are much smaller than in spring. Nevertheless, it appears that the migration is less protracted, with birds moving through from mid-August (when monitoring starts) to mid-September. The latest Least Flycatchers during the fall were detected on October 2, 2006 (Fig.8.1).
 Only 191 Least Flycatchers in total were banded during the ten years, most of them in spring. Birds seem to move through the area rapidly, as only three banded Least Flycatchers were ever recaptured at Cabot Head, all within the same season of their banding. Most birds (94%) captured in fall are hatch year. Empidonax Flycatchers are difficult to identify when silent and. This particularity leads to quite a few unidentified flycatchers during daily observation, especially in fall. This problem was especially severe in fall 2006, when only three Least Flycatchers were detected (through banding) compared with 20 Empidonax sp. Combined with an overall small sample size, this example illustrates the monitoring difficulty of this species.
[bookmark: _Toc161629368][bookmark: _Toc193387639]Eastern Wood-Pewee
The Eastern Wood-Pewee breeds in the eastern deciduous forests of North America and winters in northern South America. It is a common summer bird of deciduous forests, although easily overlooked if not for its persistent song (McCarthy 1996). 
In spring, the earliest Eastern Wood-Pewee was detected at Cabot Head on May 18, 2003 and 2004. However, their spring migration generally begins a week later and peaks in late May to early June. It seems that some Eastern Wood-Pewees are still moving through the area in mid-June, when the monitoring ends (Fig.8.2). This species is one of the latest birds to migrate through the Cabot Head area to its breeding grounds in spring. Only ten individuals have been detected in fall (with one captured) between August 18 and September 10 (with one bird detected on October 12, 2006). Clearly this sample size is extremely small, but suggests that fall migration of Eastern Wood-Pewee occurs in a large temporal window, contrary to spring. Other Great Lakes bird observatories have recorded similar migration timing patterns (see, for example, results from Braddock Bay Bird Observatory, on the south shore of Lake Ontario – www.bbbo.org/research/timing.html).
In 10 years of monitoring, only 14 Eastern Wood-Pewees have been captured in total. Eastern Wood-Pewee is a bird of the middle or upper part of the understory, where it catches insects in the air. This behaviour is probably one reason why this species is more often detected through census and casual observations than through banding activities, with the mist nets reaching to a height of only three meters.
[bookmark: _Toc193387640]Red-eyed Vireo
The Red-eyed Vireo breeds across most of North America and winters in the Amazonian basin (where a resident population lives). It is a very common bird of eastern deciduous forests (Cimprich, Moore, and Guilfoyle 2000).
Although the earliest Red-eyed Vireo detected at Cabot Head was seen on April 30, 2005, spring migration usually starts in mid-May, peaks in early June, and decreases after mid-June (Fig.8.3). The end of the spring migration is thus not well covered by monitoring efforts at Cabot Head. Similarly, the beginning of their fall migration is probably not covered, as fall monitoring begins in mid-August at Cabot Head (Fig.8.3). It is difficult to distinguish between local birds and migrants in early August. Numbers of Red-eyed Vireos detected increase slightly in August but do not reach a peak, before declining slowly throughout September. Only a few individuals are seen in the first half of October, and the latest one ever detected at Cabot Head was on October 28, 2004. Fall migration of Red-eyed Vireo is mostly spread out over a month and a half, without any marked peaks (except in 2005). Red-eyed Vireos are captured in higher numbers in fall than spring, with hatch-year birds accounting on average for 94% of birds captured in fall. Red-eyed Vireo abundance in fall is highly variable between years (ETs of 126 in 2004 to 959 in 2005). This is reflected in numbers of birds banded as well, from 24 in 2009 to 239 in 2005. These fluctuations could be partly due to food availability at Cabot Head, especially chokecherry. Although not precisely quantified, a large fruit crop was noted in 2003 and especially in 2005. The use of chokecherry by Red-eyed Vireos was particularly evident in the fall of 2003 and 2005, noted at banding, as well as through a higher proportion of recaptured birds during these fall seasons. 
[bookmark: _Toc193387641]Winter Wren
Small in stature and incomparably energetic in voice, the Winter Wren inhabits moist forests and other habitats across much of North America. In 2010, the Winter Wren was separated by the American Ornithologists’ Union in two species on the basis of the absence of free interbreeding and maintenance of genetic integrity in their contact zone (Toews and Irwin 2008). Of the two newly split North American species, the eastern birds (breeding as far west as Alberta) remain the Winter Wren while the species breeding from Alaska to the Pacific region (some breeding sparingly elsewhere in the mountain ranges of western North America) becomes the Pacific Wren. In Ontario, the Winter Wren is predominantly a species of conifer-dominated forests (Hejl et al. 2002b) and particularly characteristic of cedar swamps and the talus slopes of the Niagara Escarpment on the Bruce Peninsula. The Winter Wren is highly migratory in Ontario. A short-distance migrant, it winters in the USA, from New York to Florida, and westward to the Great Plains, and is present in small numbers in southern Ontario based on Christmas Bird Count information. 
At Cabot Head, the Winter Wren is detected in small numbers both in spring and fall. More birds are banded in fall (47 individuals during the 2002-2011 period, with 87% of hatch-year birds) than in spring (19 individuals). However, slightly higher numbers of birds in total are detected in spring than in fall, probably because of their loud song. Despite low numbers, it seems that a portion of their spring migration occurs before monitoring starts. Migration in fall seems to have two distinct peaks, in September and October, but sample size is low (Fig.8.4). Variations in ETs between season and year are important, from a low of eight Winter Wrens in spring 2008 to a high of 54 in spring 2004, and from a low of six in 2005 to a high of 42 birds in fall 2002.
[bookmark: _Toc193387642]Golden-crowned Kinglet
The Golden-crowned Kinglet is an abundant bird of coniferous forests. It breeds from Alaska, eastward to Newfoundland, southward to northern United States, and further southward along the eastern and western mountain ranges. It is a short-distance migrant (some populations being sedentary), wintering from southern Alaska and southern Canada to southern United States and northern Mexico (Ingold and Galati 1997).
The spring migration of Golden-crowned Kinglet is already under way at Cabot Head when monitoring starts in mid-April. In some years, spring migration is early (possibly because of warm weather) and very few Golden-crowned Kinglets are observed and captured, most of them females (Table 8.1). Phenology was divided by sex and by early and late springs. The springs of 2006, 2007, 2009, and 2011 are considered late springs, based on weather (unpublished data) and high Golden-crowned Kinglet sex-ratio (>0.48).  In these years, other early migrants, like Brown Creeper, American Tree Sparrow, and Slate-colored Junco, were caught in higher numbers as well (see banding total in Appendices). After the peak in late April (mostly composed of females), numbers of Golden-crowned Kinglets decline sharply and this species is rarely detected after the first week of May (even though the last record is on June 7, 2002, possibly a local breeder) (Fig.8.5). Fall migration, in contrast, is well monitored within the time window at Cabot Head. Fall migration of Golden-crowned Kinglets starts in late September (with the earliest record on August 31, 2003), with most individuals moving through in October. Detected numbers decline sharply at the end of October. However, abundance is quite variable, with a tenfold difference between the lowest ET (564 in fall 2007) and the highest ET (4,563 in fall 2010). A very high proportion of birds banded in fall are hatch year (92%). Timing of migration in fall is similar between the sexes for Golden-crowned Kinglet (Fig.8.5).
[bookmark: _Toc161629373][bookmark: _Toc193387643]Veery
The Veery is a long-distance migrant that breeds across North America and winters in South America. Long thought to winter across the northern third of South America, it was recently shown that the wintering grounds of the Veery are restricted to central and southern Brazil (Remsen 2001).
It breeds in damp, deciduous forests and riparian habitats with dense understorey. Although a breeder on the Bruce Peninsula and north of it, it is detected only in small numbers at Cabot Head, especially in fall. The very earliest Veery was detected on April 24, 2002, but migration really starts in early May and numbers detected increase rapidly in the second week of May. Most of the detected birds move through during the subsequent two weeks. Migration tapers off rapidly in June (Fig.8.6). Fall migration is not well monitored at Cabot Head, as very few birds are detected (mostly through banding). It nevertheless appears that migration is protracted from mid-August to end of September, with the first Veery detected on August 18, 2002, and the last on September 30, 2010.
Age determination is relatively easy for Catharus thrushes, in both seasons. In spring, 54% of captured birds with known age are second-year birds. Even though sample size is relatively small, older birds (after-second-year) seem to arrive earlier than SY birds in spring. In fall, 88% of birds captured are hatch year. 
[bookmark: _Toc193387644]Gray-cheeked Thrush
Among the Catharus thrushes, the Gray-cheeked Thrush is the northernmost breeding species in North America, from Newfoundland to Alaska and even in northeastern Siberia. It is a long-distance migrant, wintering in northern South America, east of the Andes (Lowther et al. 2001). In Ontario, it breeds only in the extreme north, close to the Hudson Bay shoreline (Cadman et al 2007). 
At Cabot Head, this species is barely detected in spring but is more abundant in fall. Almost all the birds are detected through banding. It is a late migrant in spring with a narrow migration window at Cabot Head, from May 19 to June 6. In fall, migration is more protracted, from 3 September to October 8, with most birds detected in the second half of September. 
Even though sample sizes are quite small (especially in spring), it appears that Gray-cheeked Thrushes are more likely to be recaptured in fall than in spring. Like many other species, spring migration proceeds quickly, whereas birds in fall tend to linger (increasing their probability of recapture during the same season). Between 17% and 34% of Gray-cheeked Thrushes are recaptured in fall, except in the fall of 2006 and 2010 when no birds banded were recaptured (Table 7.2). For recaptured birds, there is a positive and significant relationship between minimum length of stays and weight gain. 
[bookmark: _Toc193387645]Swainson’s Thrush
At Cabot Head, the first Swainson's Thrushes are usually detected (mostly through banding) in the second week of May (earliest on May 5, 2010), with numbers building up to peak in late May. Migration continues in smaller numbers in June, with the last thrush detected on June 11, 2009 (Fig.8.7). Like the Gray-cheeked Thrush, fall migration is principally in September at Cabot Head. However, the first Swainson’s Thrushes are detected in late August (the earliest on August 24, 2006) and could be local birds. In October, numbers decline sharply compared to September with the last Thrush detected on October 12, 2008 (Fig.8.7).
A hatch-year Swainson’s Thrush, banded on September 16 in 2003, was recaptured on June 3, 2004, the only individual ever recaptured between seasons. Only one Swainson’s Thrush banded in spring (out of 226) was ever recaptured in the same season, indicating a very swift movement through Cabot Head at this time of year. Recapture rates in the fall are extremely variable: from 0% (in 2002 and 2011) to a high of 20% (in 2008) (Table 7.7). It is apparent that Cabot Head may be used as a stopover habitat in some years for this species.
Age difference in spring migration timing seems to be relatively small for this species: The earliest Swainson’s Thrushes are mostly After-Second-Year individuals, and the last birds to move through Cabot Head are mostly Second-Year. There seems to be no age-specific migration pattern in fall.
[bookmark: _Toc161629380][bookmark: _Toc193387646]Black-throated Green Warbler
The Black-throated Green Warbler is a long-distance migrant, breeding in a large belt of coniferous and mixed forest across North America, through Ontario north to the southern boreal forest, and down the Appalachian Mountains. The species winters in Mexico and Central America, with small numbers in the Caribbean and northern South America (Morse and Poole 2005). 
In spring, Black-throated Green Warblers arrive first in late April (earliest on April 25, 2009), then build up slowly in numbers in early May to peak in the latter half of May, and then taper off in June. Some birds stay in the Count Area to breed: a handful of males have been captured with a well-developed cloacal protuberance in June, as well as one female with a recessing brood patch, and a few young in juvenile plumage in August. However, it is likely that the population of breeding birds is low in the Cabot Head area, as Black-throated Green Warblers are detected in relatively small numbers in mid-August, when monitoring starts again. Then, numbers rise sharply during the second half of August to peak at the end of this month and in the first week of September. Afterwards, the detected numbers of Black-throated Green Warblers decline sharply after mid-September with few birds observed at the end of September (latest individual on October 10, 2003). 
In spring, males migrate on average 15 days earlier than females. Sample size is quite small, but it appears nonetheless that second-year males migrate at the same time as after-second-year males (as opposed to American Redstarts, for example, where after-second-year males migrate the earliest). The number of ASY females captured (only eight individuals in the 2002-2011 period) is too small to draw firm conclusions (Fig.8.8). In fall, no difference in timing of migration seems to exist between sexes (Fig.8.8).
Like Nashville and Magnolia Warblers, the sex ratio is strongly biased towards males in spring, for both ages but especially for ASY. Too many birds with undetermined sex are caught in fall to provide a meaningful sex ratio. It is likely that many undetermined HY birds are female, as this sex does not show strong plumage characteristics early in life. Almost no adult (after-hatch-year) birds have been captured in fall: only ten birds in total for the ten years of monitoring (i.e. 1.5%), with four captured in fall 2004 alone.
[bookmark: _Toc161629382][bookmark: _Toc193387647]Black-and-White Warbler
The Black-and-White Warbler is a quite distinctive warbler, in both plumage and behaviour. Wearing its namesake plumage, it forages for insects while creeping along the trunks and branches of trees. Common in summer throughout the eastern United States and Canada, it has an unusually extensive winter range that extends from Florida to Venezuela and Colombia (Kricher 1995).
At Cabot Head, the first Black-and-White Warblers are seen in late April (first record on April 25, 2002), but as with most warblers, numbers increase steadily in early May to peak in mid-May. Numbers decline sharply just after the peak to a steady, low level (possibly reflecting the local breeding population) up to the end of the spring monitoring in early June. A first, small, wave of male Black-and-White Warblers moves through in early May, with no difference in numbers between SY and ASY birds. There is no difference in timing of migration by sex and age during the peak, but more SY females are migrating towards the end of the spring migration than other age and sex classes (Fig.8.9). Approximately the same numbers of SY birds (259 individuals) as ASY birds (211 individuals) have been captured in spring. 
In fall, Black-and-White Warbler is already abundant when monitoring starts in mid-August. Numbers detected are quite variable across the years, with no apparent peak and rare detection after early September (with last record on September 30, 2005). 
[bookmark: _Toc193387648]American Redstart
The American Redstart is a common bird across North America, breeding in various habitats. A long-distance migrant, it winters in Mexico, Central America, and Caribbean. Some Redstarts also winter in southern Florida, Texas, and California (Sherry and Holmes 1997). This species is especially common at Cabot Head.
At Cabot Head, it is a relatively late migrant in spring. The first American Redstarts are usually detected between May 8 and 10 (earliest on May 4, 2010). Numbers increase steadily during the second half of the month to peak at the end of May. American Redstart numbers decrease somewhat during June but stay relatively high, as an abundant local population of breeders exists at Cabot Head. In spring, there is a marked differential phenology by sex and age for American Redstart. Despite yearly variations in spring migration, ASY males migrate about a week earlier than SY males and females (of both age classes), which is consistent with patterns observed in New England and south Canada (Sherry and Holmes 1997) (Fig.8.10).
In fall, the abundant local population of adult breeders along with the young produced during the summer possibly obscures the migration pattern. Numbers of American Redstart are at their highest right at the start of the monitoring period and decline steadily afterwards (Fig.7.10). 
[bookmark: _Toc193387649]Ovenbird
Ovenbirds breed in a wide swath in eastern and central North America and winter in Central America and the West Indies. This species is a very common summer bird of deciduous, mixed, and southern boreal forests, conspicuous while singing its tell-tale song. A ground-nesting bird, it is considered a sensitive species because of its preference for large unfragmented mature forests (Gibbs and Faborg 1990, Van Horn and Donovan 1994).
In spring, Ovenbirds arrive first in early May (May 1, 2010 is the earliest recorded date), increasing in numbers slowly in the first half of May to peak during the last part of that month. A mix of migrant and resident birds probably make up the individuals detected in June as territorial singing Ovenbirds are a common occurrence at this time. It appears that there is no age difference in migration timing in spring for this species (Fig.8.11). Fall migration of Ovenbird is not well monitored at Cabot Head, as most birds are detected through banding. It nonetheless appears that Ovenbirds migrate during a quite extended window, from the start of monitoring in mid-August up to the third week of September, with no apparent peak. The latest Ovenbird was detected on October 2, 2002. 
[bookmark: _Toc161629385][bookmark: _Toc193387650]Common Yellowthroat
A skulking warbler of wet thickets and shrubby habitats, the Common Yellowthroat breeds from the Yukon to Newfoundland all the way down to Mexico and winters accordingly from the southern states of the USA to Central America and the Greater Antilles (Guzy and Ritchison 1999). Common Yellowthroat is a common breeder around Cabot Head.
At Cabot Head, the first Common Yellowthroats are detected in early May (May 6, 2002 being the earliest), but numbers remain low up to mid-May. Then, Common Yellowthroats are more and more frequent, with the migration peak being at the end of May and into early June. Numbers detected steadily decline afterwards. As in many species, males tend to arrive earlier than females in spring: males peak 10 days before females and SY males about five days earlier than the females (Fig.8.12). Age determination in spring contains a large degree of uncertainty, resulting in a higher proportion of AHY compared to ASY. Therefore, AHY birds are a mix, of unknown proportion, of ASY and SY birds. AHY males still arrive, on average, earlier than AHY females. However, there is no marked difference in the timing of migration by age for each sex. 
Fewer Common Yellowthroats are detected and banded in fall than in spring. Birds are common at the start of fall migration monitoring, reflecting a local breeding population (detected as well by territorial singers in late spring). Although numbers increase slightly in early September, there is no obvious peak in fall. After mid-September, most Common Yellowthroats have moved through: numbers detected decline steadily and the species is almost completely gone by the end of the month. The latest Common Yellowthroat was detected on October 13, 2002. Like many other banded species, most birds (94%) captured in fall are hatch year.
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[bookmark: _Toc193387699]Figure 8.1. Spring (top) and fall (bottom) phenology for Least Flycatcher at Cabot Head Research Station (average 2002-2011).
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[bookmark: _Toc193387700][bookmark: _Toc161629369]Figure 8.2. Spring phenology for Eastern Wood-Pewee at Cabot Head Research Station (average 2002-2011).
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[bookmark: _Toc161629370][image: ] 
[bookmark: _Toc193387701]Figure 8.3. Spring (top) and fall (bottom) phenology for Red-eyed Vireo at Cabot Head Research Station (average 2002-2011).


[bookmark: _Toc161629371][image: ] [image: ]
[bookmark: _Toc193387702]Figure 8.4. Spring (top) and fall (bottom) phenology for Winter Wren at Cabot Head Research Station (average 2002-2011).
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[bookmark: _Toc193387703]Figure 8.5. Spring (top) and fall (bottom) phenology for Golden-crowned Kinglet at Cabot Head Research Station (average 2002-2011).
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[bookmark: _Toc193387704][bookmark: _Toc161629374]Figure 8.6. Spring phenology for Veery at Cabot Head Research Station (average 2002-2011).



[bookmark: _Toc193386666][bookmark: _Toc193387799]Table 8.1. Number of Catharus Thrushes banded and proportion of recaptured birds in fall at Cabot Head, 2002-2011.
	Species
	Status
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011

	Gray-cheeked Thrush
	Banded
	19
	16
	12
	22
	9
	12
	8
	9
	6
	21

	
	Recaptured
	21%
	25%
	25%
	34%
	0%
	17%
	25%
	22%
	0%
	24%

	Swainson's Thrush
	Banded
	11
	38
	16
	36
	10
	18
	15
	50
	34
	23

	
	Recaptured
	0%
	12%
	13%
	17%
	10%
	6%
	20%
	12%
	18%
	0%

	Hermit Thrush
	Banded
	16
	34
	24
	48
	57
	28
	39
	32
	49
	87

	
	Recaptured
	0%
	12%
	17%
	33%
	11%
	11%
	21%
	22%
	24%
	26%




[bookmark: _Toc193387705][image: ] [image: ] Figure 8.7. Spring (top) and fall (bottom) phenology for Swainson’s Thrush at Cabot Head Research Station (average 2002-2011).

[bookmark: _Toc193387706][image: ][image: ]Figure 8.8. Spring (top) and fall (bottom) phenology for Black-throated Green Warbler at Cabot Head Research Station (average 2002-2011).


[bookmark: _Toc161629383][bookmark: _Toc160263968][bookmark: _Toc193387707][image: ][image: ] Figure 8.9. Spring (top) and fall (bottom) phenology for Black-and-White Warbler at Cabot Head Research Station (average 2002-2011).

[bookmark: _Toc161385558][bookmark: _Toc161629384][image: ][image: ]
[bookmark: _Toc193387708]Figure 8.10. Spring (top) and fall (bottom) phenology for American Redstart at Cabot Head Research Station (average 2002-2011).


[bookmark: _Toc193387709][image: ]Figure 8.11. Spring phenology for Ovenbird at Cabot Head Research Station (average 2002-2011).
[bookmark: _Toc160263973][bookmark: _Toc193387710] [image: ]Figure 8.12. Spring phenology in relation to age and sex for Common Yellowthroat at Cabot Head Research Station (average 2002-2011).

[bookmark: _Toc193387651] Separating local breeding birds from migrants
At Cabot Head, as well as at other bird observatories, migration counts may be complicated by the presence of a local breeding population for some species. It is important to be able to distinguish between the local breeders and the migrants. The northern Bruce Peninsula presents a high diversity of habitats and ecological gradient and, consequently, supports a high bird species richness, especially at and around the Cabot Head Nature Reserve. However, the Cabot Head Count Area is relatively restricted in size and does not support a high density of breeding birds. A few species are nonetheless quite abundant, most notably American Redstarts, but also potentially Nashville, Magnolia, Black-throated Green, and Black-and-white Warblers.
As described in the Section 7.0, a typical migration pattern for most passerine species follows a ‘bell curve’, with a few birds arriving early, numbers building up a peak, followed by a gradual decline. The presence of a clear peak in the middle of the distribution curve is an indication that the species is migrating through the area: higher numbers of birds are seen during migration than are present as local breeders. The presence of local breeders in high density would likely obscure the peak or create a plateau after the peak in the distribution curve. A peak at the end of the spring monitoring period may indicate that the migration period for a given species may end after coverage, and/or that there are a number of birds that have begun to breed in the station area. A peak at the beginning of the fall monitoring period may indicate that the migration period for that species may begin before coverage, and/or that there are a number of local breeders still present at the station area.
At Cabot Head, five species, American Redstart, Nashville, Magnolia, Black-throated Green, and Black-and-white Warblers, have local breeding populations that could potentially affect the spring and fall migration counts. All of the five species are still detected at Cabot Head at the end of the spring monitoring period. However only American Redstart, and, to a lesser extent, Black-throated Green Warbler, is detected in substantial numbers in June (Figs.8.1 and 8.2). Despite some presence in June for the other three species, their numbers are quite small and they present a well-defined migration peak (Figs.8.3, 8.4, and 8.5). Nashville, Magnolia, and Black-and-white Warblers do indeed breed at Cabot Head, but in such low density that the local population likely does not affect the overall migration count. 
These five species have a very small percentage of recapture in spring, from 2.9% to 5.7% (TTable 9.1). Age-ratio is relatively similar between recaptured and banded birds, except for Nashville Warbler, which has a small sample size, and Black-and-white Warbler, for which AHY individuals are recaptured more frequently. For American Redstart (the only species with an adequate sample size), dates of first capture (before recapture) are within the normal range of migration according to age and sex classes (Fig.9.9) and time between first capture and recapture is usually short. It is thus likely that most of the recaptures are from migrant birds on a short stopover. 
Recapture rates in fall are more variable between species, from 4.6% for Black-throated Green Warbler to 15.0% for Black-and-white Warbler (Table 9.1). Black-throated Green, Magnolia, and Nashville Warblers show a well-defined migration peak in fall (Figs.9.2, 9.3, and 9.4), have a low recapture rate of mostly the same age-ratio than the overall banded birds. It is thus very likely that local numbers are small and do not affect the migration monitoring data. American Redstart and Black-and-white Warbler have the highest recapture rate in fall and the lowest proportion of HY in the recaptured birds. They also reach their peak of capture when migration monitoring begins in mid-August. It is thus likely that local breeding birds of these two species are present in good numbers when migration monitoring starts again in fall. 
[bookmark: _Toc193387652]Black-and-white warbler
Black-and-white Warbler numbers detected at Cabot Head in the fall are small and quite variable across years (average of 77 ET, from 34 ET in 2007 to 140 in 2011). Possibly because of small banding sample size, within-season recapture rate in the fall is on average 13%, from 3.3% in 2010 to 16.7% in 2007. For example, only 12 black-and-white warblers were banded in fall 2007, meaning that it only took recaptures of two birds to achieve a rate of 16.5%. Recaptures are almost evenly divided between AHY and HY birds, with 54% HY. Conversely, 88% of banded birds are HY (sample size of 223 birds). It is thus likely that recaptures of AHY birds are of local breeding adults, as well as a proportion of HY birds. Migration in the Great Lakes for this species peaks in late August and September (Dun and Garret 1997). No such peak is detected at Cabot Head, which seems to indicate, along with the small numbers of Black-and-white Warblers detected, that both the local breeding population and the numbers of migrants moving through Cabot Head in fall are very small.
[bookmark: _Toc193387653]American Redstart
American Redstart breeds in high density at Cabot Head. In spring, in total, 98 birds have been recaptured within the same season of banding in the 2002 - 2011 period. An additional 154 American Redstarts banded in previous seasons were also recaptured in spring. In spring, on average, 8% of American Redstarts captured had already been banded at Cabot Head in a previous season (range from 4% in 2008 to 11% in 2011). Only 5%, on average, of the newly banded birds are recaptured within the same season (range from 3% in 2007 to 9% in 2009). No other species presents such a high ‘returning’ rate. Previously-banded American Redstarts are more likely to be recaptured more than once compared to newly-banded birds (46% as opposed to 35%), with a few individuals being recaptured more than six times in the course of a season (Fig.9.6). For returning birds, 76% are AHY, compared to only 34% for newly-banded birds being recaptured, an indication of adult site fidelity (Fig.9.7). It is likely that the previously-banded birds are partially composed of returning breeders to Cabot Head and that some newly-banded birds, which are subsequently recaptured twice or more, are also breeders. However, no females, either at banding or at recapture was found with a brood patch (about 50% of females were examined). 
In conclusion, the local breeding population of American Redstart, though important at Cabot Head, is unlikely to affect migration counts in spring, as it probably represents a very small proportion. However, its impact is probably more important in fall, but this species migration period is not fully covered at Cabot Head. Migration can start as early as mid-July but more typically in late July, early August (Dun and Garret 1997)..

[bookmark: _Toc193386667][bookmark: _Toc193387800]Table 9.1. Percentage of recaptured birds by season and age-ratio among recaptured and banded birds, Cabot Head, 2002-2011.
	Species
	Spring
	Fall

	
	recapture
	% SY
	recapture
	% HY

	
	%
	n
	recaptured
	banded
	%
	n
	recaptured
	banded

	American Redstart
	5.1
	98
	66
	63
	12.9
	140
	47
	78

	Black-and-white Warbler
	5.0
	32
	44
	55
	15.0
	35
	54
	88

	Black-throated Green Warbler
	5.7
	14
	80
	82
	4.6
	31
	97
	99

	Magnolia Warbler
	3.0
	32
	74
	79
	7.9
	19
	95
	88

	Nashville Warbler
	2.9
	16
	33
	62
	7.4
	26
	81
	93




[bookmark: _Toc193387711][image: ] [image: ]Figure 9.1. Spring (top) and fall (bottom) Estimated Totals by time for American Redstart at Cabot Head Research Station (average 2002-2011).
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[bookmark: _Toc193387712]Figure 9.2. Spring (top) and fall (bottom) Estimated Totals by time for Black-throated Green Warbler at Cabot Head Research Station (average 2002-2011).
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[bookmark: _Toc193387713]Figure 9.3. Spring (top) and fall (bottom) Estimated Totals by time for Nashville Warbler at Cabot Head Research Station (average 2002-2011).
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[bookmark: _Toc193387714]Figure 9.4. Spring (top) and fall (bottom) Estimated Totals by time for Magnolia at Cabot Head Research Station (average 2002-2011).
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[bookmark: _Toc193387715]Figure 9.5. Spring (top) and fall (bottom) Estimated Totals by time for Black-and-white Warbler at Cabot Head Research Station (average 2002-2011).


[image: ]
[bookmark: _Toc193387716]Figure 9.6. Number of recaptures within the spring season of American Redstarts banded in previous years and in current year.
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[bookmark: _Toc193387717]Figure 9.7. Spring capture and recaptures rate for American Redstarts by age and sex classes 2002-2011
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[bookmark: _Toc193387718]Figure 9.8. Dates of first capture for American Redstarts by banding and recapture status (previously banded and recaptured once; previously banded and recaptured twice or more; newly banded and subsequently recaptured once; newly banded and subsequently recaptured twice or more) during spring migration monitoring period 2002-2011

[bookmark: _Toc193387654]
 Eagles
[bookmark: _Toc193387655]Bald Eagle
Bald Eagle migration behaviour is highly variable across its range, with both resident and highly migratory populations. Birds from the farthest northern and southern areas of their range are truly migratory, though resident eagles in between may travel considerable distances in winter seeking food. In general, eagles that nest in the lower Great Lakes do not migrate, although foraging juvenile and immature birds can travel long distances (see project Destination Eagle of BSC at http://www.bsc-eoc.org/research/speciesatrisk/baea/). Adult eagles usually stay near their nesting territory, as the supply of food and weather conditions will allow.
Bald Eagles are seen every year and season at Cabot Head. Presence at Cabot Head has dramatically increased during the 2002-2010 period, both in spring and fall, especially in recent years (Fig.10.1). Bald Eagles use the Cabot Head area as a roosting and feeding habitat, as they are regularly seen hunting or perched for long hours at a time. It is thus difficult to differentiate the migratory component of the population. Courtship behaviour was observed a few times in some springs: possible breeding was suspected for several years. A nest was finally discovered in the area in fall 2010, with probable breeding, and was monitored in 2011, when the pair produced one young.
Season total numbers of eagles can only be considered ‘apparent’, because the same individuals could be counted on different days, although great care was put in avoiding double counting on any one day. In spring 2011, for example, at least one individual of the adult breeding pair was seen almost every day, thus creating a high 'apparent' season total. Interestingly, the resident breeding adults were observed being highly tolerant of other eagles. For example, one evening, an adult Bald Eagle was perched in a tree while one Golden Eagle was perched with a young Bald Eagle in another tree close by.
Since 2009, Bald Eagles have dramatically increased in 'apparent' numbers and in length of presence at Cabot Head, notably in May, August, and September (Fig.10.2). In April 2008, three eagles (two immature and an adult) stayed several days exploiting the fish run of a small seasonal creek running into Wingfield Basin. Between 2002 and 2008 in fall, it was rare to see a Bald Eagle in August and September: with some exceptions, there were observations in less than 10% of the monitored days. Between 2009 and 2011, however, eagles have been detected much more frequently during these months (between 33% and 81%). At the same time, numbers of Bald Eagles seen have increased as well. Bald Eagle individuals can be differentiated, to some extent, by age class, and also by moult patterns, which helps in determining actual count totals when not seen at the same time. There is an increase of days with two, three, or more Bald Eagles observed in the same day (Fig.10.1). It was most notably the case in fall 2010, when there were observations of six different Bald Eagles on three occasions (in September 15 and October 1 and 14) and seven different Bald Eagles on October 31. 
The constant presence of Bald Eagles at and around Cabot Head has certainly introduced subtle changes in the dynamics of nature, some visible, some harder to detect. For example, one adult Bald Eagle was seen feeding on a Cormorant once, on Wingfield Basin shore. On another occasion, a Bald Eagle was observed swimming in Georgian Bay towards the shoreline and, later, observed feeding on the Cormorant it was dragging through the water. In both occasions, the actual capture was not seen and it is always possible that the Cormorants were already dead at the time. However, several unsuccessful attacks on Double-crested Cormorants by Bald Eagle were observed in the spring 2011. Bald Eagles are definitively recognized as a predator by Double-crested Cormorants, and even Gulls, as these species take flight from their roosting rocks in Wingfield Basin every time an eagle approaches. Except for a few flocks seen flying through, the vast majority of Cormorants detected at Cabot Head are seen roosting on rocks in the basin. It appears that numbers and length of stay of Cormorants are decreasing since 2008 (Fig.10.3) almost no Cormorants are observed after September 15, with numbers in the first half of September decreasing as well (especially since 2010). Other factors than the Bald Eagle presence could also affect Cormorants numbers, like food availability at and around Cabot Head, or breeding success in near and distant colonies. Nonetheless, the presence of a powerful predator, the Bald Eagle, at Cabot Head has the potential to alter the roosting behaviour of a prey species, the Double-crested Cormorant. 
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[bookmark: _Toc193387719][image: ]Figure 10.1. Days with observation and number of Bald Eagles observed at Cabot Head in spring (top) and fall (bottom), 2002-2011.
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[bookmark: _Toc193387720][image: ]Figure 10.2. Proportion of days with observations of Bald Eagle at Cabot Head in spring (top) and  fall (bottom), 2002-2011.
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[bookmark: _Toc193387721]Figure 10.3. Detected Totals of Double-crested Cormorants in relation to season and year at Cabot Head in fall, 2003-2011.


[bookmark: _Toc193387656]Golden Eagle
Every spring since 2003, Golden Eagles have been seen at Cabot Head, usually consisting of a few sightings (from one to six) of one or two individuals, except in spring 2011 with ten sightings of at least four different individuals (identified by their plumage). Sightings are mostly from mid-April to early May. Golden Eagles, like Bald Eagles, are probably already present before the start of monitoring, as one adult was seen with an immature on April 15, 2007. Almost all Golden Eagles observed were immature. Besides the adult mentioned above, only one other adult was ever detected on spring 2004. Some Golden Eagles stay around the Cabot Head area for a few days. It was the case in spring 2011: two immature individuals were seen together in six occasions, from April 17 to May 4, most of the time flying together or perched on the bluffs. Based on differences in plumage, a different immature Golden Eagle was seen briefly on May 7, 2011. It was previously the latest date (in 2007) for Golden Eagle sighting. However, in the spring of 2011, observation of Golden Eagle was also made on May 24 and 28. There is no way to know if it was the same individual in these two observations.
Golden Eagles have been observed only three times in fall, all in October: in 2002, 2004, and 2010. Fall migration of Golden Eagle occurs mostly after October in southern Ontario (as observed at various hawk watch stations), when monitoring at Cabot Head stops. It is also possible that Golden Eagles bypass the Bruce Peninsula to avoid crossing large bodies of water.  Conversely, the Golden Eagles observed flying along the Lake Huron shoreline at Cape Hurd, the north western corner of the Bruce Peninsula and approximately 40 km west of Cabot Head, at total of three times during the period covered by this report, were observed only during the months of January and February (Steinacher, pers. com.).
With these regular sightings in spring at Cabot Head, the Bruce Peninsula seems to be an important place for migrating Golden Eagles in Ontario. Given the limited breeding population in the province (10 to 20 pairs; Cadman et al 2007), even a few sightings of this species are significant and greatly improve our understanding of its migration and wintering patterns. For example, one adult Golden Eagle was observed at the Slough of Despond at the base of the Bruce Peninsula in the winter of 2007 (pers. obs.).



[bookmark: _Toc193387657]The importance of the Bruce Peninsula as a migration corridor
The importance of the Bruce Peninsula as a bird migration corridor has been the subject of recent research. Peninsulas, such as the Bruce Peninsula, and other land formations have been thought to provide significant stopover and travel routes for migrating birds near large bodies of water, likely performing the function of a leading line, a landmark used by migrants for orientation (Alerstam and Pettersson 1977). 
Migration routes are risk assessments made between shortest-distance and changing environmental factors, such as wind direction and strength, which cause changes in chosen migratory routes between birds and years. When travel direction is only slightly altered by the alignment of the coast, birds may favour routes that remain over land when risk is heightened (Alerstam and Pettersson 1977). The Great Lakes represent a large potential barrier for migrating landbirds that must make the behavioural decision to circumnavigate these lakes, or to cross in one flight, as these lakes offer no resting or feeding opportunities. 
[bookmark: _Toc193387658]Research
Recent technologies have allowed further study into the movements of migrating birds, including chemical tissue isotopes, genetic markers, Radio Frequency Identification Tags, Very High Frequency telemetry, geolocators, satellite telemetry, and radars (Robinson et al. 2010). Because of the small size and weights of most landbirds, weather radars have been found to be of most use in the study of large-scale bird migration because of the large area covered (Robinson et al. 2010). These radars have been used to identify important stopover habitats, understand the locations and timing of migratory activities, and study the behavioural responses to migratory barriers (Diehl et al. 2003).  Previous to the 1990s, bird migration patterns and behaviours around the Great Lakes were poorly understood due to the lack of suitable technology (Diehl et al. 2003); however, with the development of doplar weather radar technology in 1988, data for bird migration has since become more widespread and available for studies. NEXRAD (or WSR-88D) is a system of 159 radars spread across the United States that is suited to viewing large-scale patterns of bird migration.
Radar studies can be used to understand migratory intensity and timing where weather, light conditions, and size of study area does not permit the study of night-time landbird migrants.  The Great Lakes have been recently studied as a potential barrier to movement using radar technology.  Diehl et al. (2003) used ten NEXRAD radars along the southern edge of the Great Lakes to understand where migrants crossed the Great Lakes, if the Great Lakes were avoided, why migrants regularly ascended at dawn and re-oriented towards land, and if these behaviours would impact the location of coastal habitats used as stopover points. It was found that large numbers of birds crossed the Great Lakes, and lake avoidance was not the norm. 
When reaching a coastline that runs perpendicular to the desired direction of travel, birds can choose to cross or follow the coastline and avoid the crossing. Migrant birds had a tendency towards greater lake avoidance at Lake Ontario in the spring than in the fall due to the orientation of this lake (Diehl et al. 2003).  Also, birds flying over water generally re-oriented their flight towards the closest land at dawn (likely due to increased visibility), after an initial dawn ascent – likely to gain a better vantage point and possibly avoid predators. It was also found that migrants took off from staging grounds after sunset, with peak migration occurring over the Great Lakes at 11:30pm. (Diehl et al. 2003)
Because landbird migrants tend to fly overnight, and select their stopover habitats between midnight and 2am (Kerlinger and Moore 1989), low light conditions do not favour the use of coastlines and other landform features in their use for orientation, unless birds can perceive the coastline because of low flying height, strong moonlight for visibility, or presence of white caps on the water (Griffin 1969). Whether they choose to fly along the coastline or depart over a large body of water has been related to their migratory urge, the angle between the preferred flight direction and the coastline, the bird’s flying altitude, and wind conditions (Alerstam and Pettersson 1977). Because wind speed is reduced near ground level due to increased friction, Alerstam and Pettersson predicted that the same conditions that would provide the fastest crossing time (strong tailwinds) would also see birds flying at higher altitudes (to use the maximum wind capacity) over the straightest distance (over water). Therefore, species that carefully select migration times on wind direction and speed will also likely be the species that fly at high altitude over water, which is the case for most nocturnal migrants.
[bookmark: _Toc193387659]Evaluation of the Bruce Peninsula as an important migration corridor
Understanding orientation during bird migration is difficult due to variation in environmental conditions, species preferences, and habitat changes. The use of weather radar technology and other developing technologies provides an opportunity to understand the factors that play a role in migratory birds’ decisions regarding migratory barriers and changing environmental variables. 
The location of the Bruce Peninsula within the larger migratory barrier of the Great Lakes, its north-south orientation, and the availability of a variety of natural habitats in the Bruce Peninsula National Park and other protected areas, likely provides a leading line for orientation and an important stopover habitat for migrating birds, especially in spring. Because a landbird’s average migratory flight time is 5-6 hours (Tankersley and Orvis 2003), it is possible that the tip of the Bruce Peninsula is not likely a common stopover point for birds flying south from the northern Georgian Bay shoreline in fall due to its relative proximity over water. Radar studies specific to the Bruce Peninsula would be an interesting and useful tool in better understanding the importance that the Bruce Peninsula plays in large-scale bird migration.
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Recommendations for future monitoring of migrant birds in the greater park ecosystem
A park cannot be managed as an island (Janzen 1983). The Greater Park Ecosystem concept, as derived from ecosystem management thinking, is an integrative, cooperative, and adaptive approach to resource management in National Parks. It embodies understanding ecological processes at the landscape level, integrating all aspects of conservation from wildlife populations and movement corridors to the region’s stakeholder interests and policy making. Canadian national parks now use the Greater Park Ecosystem concept for managing resources in consideration of the larger landscape in which the park is located (Slocombe 1998). Even large to global scale changes such as climate change, on which parks have minimal influence, but which can impact the park ecosystems, also must be considered.
Monitoring bird migration is a difficult science due to the variability between locations, bird species, weather, habitat change, and other factors. Obtaining statistically significant data while being able to recognize and reduce bias requires large amounts of data collected over a long period of time and under well thought out, repeatable scientific methods. Understanding the bigger picture of migration corridors (i.e., where and why birds move) requires landscape level study. There are a number of recommendations for increasing the understanding of migrant birds at Cabot Head and within the Greater Park Ecosystem as outlined below. Note that recommendations are not ranked, neither by importance or feasability.
[bookmark: _Toc193387661]Understanding which species cross large water bodies
The Cabot Head Research Station is surrounded by large water bodies on a north-pointing peninsula (Fig.11.1). While it is well known that songbirds do cross large bodies of water (through radar surveys, see Section 10.0) and that most soaring birds avoid long crossings due to the lack of thermals over water (Newton 2008), there is a lack of knowledge of which bird groups do attempt crossing at the tip of the Bruce Peninsula both in spring and fall. 
Long Point Waterfowl conducted a study to follow the migration routes of satellite-tracked Sandhill Cranes from eastern Manitoulin Island to their southern wintering grounds (see www.longpointwaterfowl.org). It was found that none of the tagged cranes flew over Georgian Bay from Manitoulin Island to the Bruce Peninsula both in spring and fall. For example, they all flew west along Manitoulin and other islands to cross the strait of Mackinac, a 6km distance compared to the 12km distance between Manitoulin Island and Tobermory. However, hundreds of Sandhill Cranes are observed in fall in the northern Bruce Peninsula, numbers much higher than any possible breeding population (Steinacher, pers. comm.). It is possible that birds from more northerly populations do cross Georgian Bay while local Manitoulin birds do not. This example illustrates the need for various sources and methods of monitoring to obtain the most accurate understanding of migration ecology.
Recommendation: Conduct simultaneous visible migration watches at different points across the northern tip of the Bruce Peninsula during spring and fall migration to describe migration patterns and bird movements relative to the geography of the region. For example, bird movement surveys could involve a three-person team stationed at Cape Hurd (the north-west corner of the Peninsula), the BPNP park tower, and, Cabot Head, to simultaneously observe any bird movements, focusing on whether larger birds, such as raptors, woodpeckers, or corvids, cross this section of water. The large spring movement of raptors seen at Cabot Head would probably be visible at the BPNP tower and could be incorporated into interpretative programs. 
[bookmark: _Toc193387662]Focal species
Observing and accurately estimating totals of all species, particularly rare species, can be difficult during peak migration. It may be worth focusing in on specific species, or groups of species, in order to better estimate their totals. For example, monitoring Species at Risk can be an important part of work with any taxa; however, with migratory birds, observing Species at Risk, which migrate through a migration monitoring station is an important way of gathering data and understanding declining populations.
Supplementing mist-netting data with additional local data (through species- or group- specific monitoring such as census transects, hawk watches, or bay watches) in addition to regional data from point counts would increase the understanding of bird movements and population trends.
Recommendation: Increased emphasis on surveys (e.g. visible migration) that detect Species at Risk such as Rusty Blackbird, Common Nighthawk, Bobolink, etc. One example could be to increase raptor monitoring, adjusting the protocol to include a 1-2 hour hawk watch at the end of the mist-netting period (which would correspond to daily hawk migration peak) in the spring.
The upper Bruce also has a significant number of Species at Risk.  BPBO, and the CHRS in particular could play a larger role in monitoring, and studying species at risk on the upper Bruce, whether migrants or resident species. 
[bookmark: _Toc193387663]Aiming for statistical significance/reducing bias
Reducing bias in sampling methods is one way to increase the number of species with statistically significant population trends.  The local breeding resident bias is caused by a potentially high, though unknown, proportion of capture of resident individuals, which does not allow for statistical significance in the way the population trends are modeled. 
Recommendation: Include summer breeding bird surveys, targeting specifically American Redstart, whether through a Monitoring Avian Productivity and Survivorship (DeSante 1992) station or point counts, could help reduce this bias by providing numbers to remove from migration monitoring data to account for those individuals that are considered resident. During migration monitoring banding, especially in June and August, keeping more detailed record on moult limits, cloacal protuberance, brood patch, and any characteristics potentially indicating breeding (at least for target species).
An additional bias, which leads to some species not having statistically significant population trends is that their migration period extends outside of the current monitoring period of BPBO. Examples of these species include Brown Creeper, Golden-Crowned Kinglet, American Redstart, and Slate-colored Junco.
Recommendation: Extend the BPBO migration monitoring period to include these priority species at both ends of spring and fall migration. In spring, this may involve moving the opening for spring monitoring forward in years when snowmelt occurs early, and in the fall, adjusting the season to include a larger period.
[bookmark: _Toc193387664]Understanding stopover ecology habitat variables at Cabot Head
The choice of stopover habitat depends on multiple variables, most notably shelter and food availability. The latter, in turn, depends on climate and weather, vegetation, soil types, presence of water, and geomorphology of the local landscape (Carlisle et al. 2009). While some of these variables (soil types, geomorphology) do not vary from year to year, weather and food availability (e.g. spring midge emergence timing, fruit production on trees and shrubs) can, and may help to explain yearly variations in detected totals.
Recommendation:  Establish project in collaboration with BPBO Science Advisory Committee to determine, quantify, and describe importance and function of Cabot Head as a stop-over site.  Include yearly vegetation surveys, estimating berry production, note dates of midge emergence, to try to correlate bird population trends with food availability at Cabot Head. Target specific species, like American Redstart in spring, and thrushes and sparrows in fall, as these species potentially use Cabot Head as a stop-over site. 
[bookmark: _Toc193387665]Internships
The development and training of young biologists not only creates strength in the biological and local communities, but also increases the likelihood of returning young biologists as future station scientists and other members of the organization’s team. Internships provide field biologists with training in data collection, standardized protocols, data management, and an understanding of how their work fits in with larger research questions. It also provides the organization with a fresh set of eyes on the methods, and a commitment greater than from a regular volunteer. It is not necessary that internships are paid; instead, internships demand a greater commitment to mentorship and involvement than would a volunteer. The Point Reyes Bird Observatory (PRBO), established in 1966, has a strong internship program (Porzig et al. 2011) which has facilitated the local biological community, increased local involvement in the bird observatory, and created many PRBO ‘alumni’ in the conservation community, which increased inter-organization collaboration.
Recommendation: Hiring a spring and/or fall intern, with the understanding that this person would stay for the entire season and be involved in a greater level of detail than a regular volunteer (such as data entry and management and training of volunteers where possible). In exchange, this intern could receive compensation, such as the daily per diem and further career mentorship.
[bookmark: _Toc193387666]Publish interesting results
Publishing the results and data analyses of monitoring – particularly in response to specific research questions – allows for collaboration between scientific groups, encourages further understanding and critical thinking of BPBO data, and increases credibility of BPBO with interns, volunteers, the general public, policy makers, and the birding community. 
Recommendation: Through the BPBO Science Advisory Committee, and BPBO Station Scientist, to encourage and conduct more relevant science related to bird migration or biological and ecological research that take better advantage of the opportunities that CHRS provides. This could also mean encouraging graduate student involvement in the station or specific projects from time to time. One outcome would be regular publication (in both peer review and popular media).  
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As the BPBO Station Scientist from 2003 to 2011 and author of this report, I wish to thank deeply all the volunteers who helped at Cabot Head, making the migration monitoring possible by bringing their enthusiasm and dedication. It was a pleasure and an honour to work with you all! I also wish to thank Rod Steinacher, Ted Cheskey, John Haselmayer, and Bridget Stutchbury for reviewing the manuscript of the present report. Their comments and advice were greatly appreciated and vastly improved the document. Many thanks to Jeff Truscott, GIS specialist at Parks Canada, who produced, quickly and efficiently, the maps of Figures 2.1, 4.1, and 4.2. Finally, I am ever so grateful for the help, advice, and support from my extremely talented partner, Katherine. 

In Memorium
Marion Mosolf passed away in December 2011. Marion was the first Treasurer of BPBO and was instrumental in organizing numerous volunteers coming up to the research station at Cabot Head for clean up and repairs in the "early years", which greatly improved the living conditions of staff and volunteers. 
Former Board member, volunteer, and great friend of BPBO, Lorraine Brown passed away in January of 2012, after a protracted battle with cancer. Lorraine was also very active with the Owen Sound Field Naturalists and various musical groups in the Gray-Bruce area. Lorraine's energy and commitment were key to BPBO's success.
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[bookmark: _Toc193387801]Table 15.1: The 15 most numerous species (by ET) observed at Cabot Head by year and season, in seasonal decreasing order
	Season
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011

	Spring
	CAGO
	BLJA
	BLJA
	BLJA
	BLJA
	BLJA
	MYWA
	BLJA
	BLJA
	BLJA

	
	BLJA
	MYWA
	CAGO
	CAGO
	MYWA
	MYWA
	BLJA
	CAGO
	MYWA
	BCCH

	
	BCCH
	AMRO
	AMRE
	AMRE
	AMRO
	AMRO
	BCCH
	AMRE
	COGR
	COGR

	
	MYWA
	LTDU
	LTDU
	MYWA
	COGR
	CAGO
	CAGO
	GCKI
	AMRO
	CAGO

	
	TRES
	RBGU
	TRES
	DCCO
	CAGO
	COGR
	COGR
	CEDW
	AMRE
	MYWA

	
	RBGU
	CAGO
	DCCO
	AMRO
	BCCH
	WPWA
	AMRE
	DCCO
	RBGU
	SSHA

	
	AMPI
	DCCO
	HERG
	LTDU
	RCKI
	RBGU
	WPWA
	MYWA
	AMPI
	AMRE

	
	DCCO
	BWHA
	COGR
	CEDW
	AMRE
	RCKI
	DCCO
	COGR
	CEDW
	GCKI

	
	BARS
	RCKI
	CEDW
	AMGO
	RBGU
	AMRE
	RBGU
	RCKI
	CAGO
	RCKI

	
	WPWA
	AMRE
	BARS
	COGR
	BARS
	BARS
	BTNW
	AMCR
	WPWA
	AMCR

	
	HERG
	WWSC
	TUVU
	RCKI
	DCCO
	YSFL
	BWHA
	RBGU
	AMGO
	RWBL

	
	RWBL
	SSHA
	MYWA
	RBGU
	GCKI
	GCKI
	BARS
	AMRO
	DCCO
	YSFL

	
	NAWA
	COGR
	COLO
	TUVU
	YSFL
	DCCO
	AMGO
	AMGO
	SSHA
	COLO

	
	AMRE
	CEDW
	RCKI
	HERG
	COME
	COME
	CEDW
	SSHA
	COLO
	RBGU

	
	RCKI
	TRES
	SSHA
	BARS
	AMGO
	AMCR
	COME
	RWBL
	TUVU
	CEDW

	Fall
	DCCO
	BCCH
	BCCH
	BCCH
	CEDW
	BCCH
	RBGU
	BCCH
	GCKI
	PISI

	
	RBGU
	RBGU
	RBGU
	CEDW
	CAGO
	CAGO
	WTSP
	CAGO
	BCCH
	CEDW

	
	GCKI
	CAGO
	BLJA
	DCCO
	DCCO
	DCCO
	GCKI
	RBGU
	CAGO
	BCCH

	
	MYWA
	GCKI
	DCCO
	WTSP
	GCKI
	RBGU
	RBNU
	GCKI
	CEDW
	CAGO

	
	CEDW
	COLO
	PISI
	RBGU
	RBGU
	WCSP
	PISI
	DCCO
	BLJA
	GCKI

	
	COLO
	DCCO
	GCKI
	MYWA
	AMRO
	RBNU
	DCCO
	BLJA
	PISI
	DCCO

	
	BLJA
	CEDW
	RBNU
	RBNU
	BLJA
	PISI
	CAGO
	CEDW
	RBGU
	BLJA

	
	CAGO
	AMRE
	CEDW
	CAGO
	BCCH
	GCKI
	BLJA
	WCSP
	MYWA
	MYWA

	
	AMPI
	MYWA
	CAGO
	REVI
	MYWA
	BLJA
	WCSP
	AMRE
	REVI
	RBGU

	
	AMRO
	REVI
	WCSP
	PISI
	AMGO
	SCJU
	CEDW
	MYWA
	SCJU
	REVI

	
	BTNW
	BLJA
	COLO
	GCKI
	COLO
	MYWA
	MYWA
	SOSP
	WCSP
	AMRE

	
	HERG
	RCKI
	AMRO
	BLJA
	RBNU
	CEDW
	AMRE
	RBNU
	HERG
	RBNU

	
	WTSP
	BTNW
	BTNW
	WCSP
	RCKI
	COME
	AMRO
	WTSP
	RBNU
	SCJU

	
	BCCH
	WTSP
	SCJU
	SCJU
	SCJU
	COLO
	BCCH
	COLO
	DCCO
	WCSP

	
	SCJU
	BARS
	MYWA
	AMRO
	AMRE
	REVI
	SCJU
	AMGO
	AMRE
	WTSP


Highlighted: in yellow for species observed in every year (by season); in green for species observed in nine years; in blue for species observed in eight years (by season); in purple for species observed in six years (by season).Species highlighted in red are observed in both seasons of every year. AMCR: American Crow; AMGO: American Goldfinch; AMPI: American Pipit, AMRE: American Redstart; AMRO: American Robin; BARS: Barn Swallow; BCCH: Black-capped Chickadee; BLJA: Blue Jay; BTNW: Black-throated Green Warbler; BWHA: Broad-winged Hawk; CAGO: Canada Goose; CEDW: Cedar Waxwing; COGR: Common Grackle; COLO: Common Loon; COME: Common Merganser; DCCO: Double-crested Cormorant; GCKI: Golden-crowned Kinglet; HERG: Herring Gull; LTDU: Long-tailed Duck; MYWA: Myrtle Warbler; NAWA: Nashville Warbler; PISI: Pine Siskin; RBGU: Ring-billed Gull; RBNU: Red-breasted Nuthatch; RCKI: Ruby-crowned Kinglet; REVI: Red-eyed Vireo; RWBL: Red-winged Blackbird; SCJU: Slate-colored Junco; SOSP: Song Sparrow; SSHA: Sharp-shinned Hawk; TRES: Tree Swallow; TUVU: Turkey Vulture; WCSP: White-crowned Sparrow; WPWA: Western Palm Warbler; WTSP: White-throated Sparrow; WWSC: White-winged Scoter; YSFL: Yellow-shafted Flicker.

[bookmark: _Toc193386669][bookmark: _Toc193387802]Table 15.2. Estimated Totals by species, season, and year at Cabot Head, 2002-2011.
	Species
	Season
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	Total
	Average

	American Black Duck
	Spring
	
	[bookmark: _GoBack]
	
	
	
	
	
	
	
	1
	1
	1

	
	Fall
	2
	7
	2
	
	4
	
	3
	3
	
	
	21
	4

	American Green-winged Teal
	Spring
	
	5
	1
	
	15
	
	7
	
	2
	
	30
	6

	
	Fall
	7
	4
	
	
	16
	4
	
	
	
	1
	32
	6

	Alder Flycatcher
	Spring
	
	
	2
	7
	13
	3
	2
	1
	2
	
	30
	4

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	American Bittern
	Spring
	1
	
	1
	
	3
	
	
	
	4
	3
	12
	2

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	American Coot
	Spring
	1
	
	
	
	
	
	
	
	
	
	1
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	American Crow
	Spring
	503
	338
	592
	447
	479
	621
	263
	893
	459
	664
	5259
	526

	
	Fall
	207
	111
	175
	246
	258
	109
	112
	175
	86
	103
	1582
	158

	American Goldfinch
	Spring
	374
	362
	600
	742
	645
	584
	668
	611
	877
	498
	5961
	596

	
	Fall
	202
	397
	440
	250
	664
	148
	159
	305
	190
	152
	2907
	291

	American Kestrel
	Spring
	9
	32
	28
	13
	30
	26
	35
	49
	14
	13
	249
	25

	
	Fall
	0
	7
	1
	2
	6
	2
	1
	3
	9
	2
	33
	3

	American Pipit
	Spring
	1737
	100
	6
	18
	48
	64
	8
	17
	1074
	124
	3196
	320

	
	Fall
	598
	57
	67
	26
	24
	73
	16
	74
	61
	25
	1021
	102

	American Redstart
	Spring
	722
	788
	1440
	1065
	1180
	863
	1053
	1673
	1532
	1013
	11329
	1133

	
	Fall
	383
	824
	388
	410
	393
	175
	711
	689
	475
	531
	4979
	498

	American Robin
	Spring
	339
	1921
	331
	919
	2528
	1576
	163
	673
	1586
	483
	10519
	1052

	
	Fall
	597
	371
	623
	597
	1458
	53
	701
	285
	397
	123
	5205
	521

	American Widgeon
	Spring
	5
	3
	
	4
	2
	
	1
	
	
	
	15
	3

	
	Fall
	
	
	
	
	
	
	
	
	
	5
	5
	5

	American Woodcock
	Spring
	7
	
	9
	3
	30
	2
	3
	1
	3
	2
	60
	7

	
	Fall
	
	
	
	
	1
	
	
	2
	
	2
	5
	2

	American Tree Sparrow
	Spring
	64
	8
	11
	3
	20
	57
	26
	66
	15
	15
	285
	29

	
	Fall
	107
	67
	205
	71
	70
	97
	108
	188
	449
	134
	1496
	150

	Bald Eagle
	Spring
	13
	18
	12
	15
	22
	9
	26
	25
	46
	83
	269
	27

	
	Fall
	4
	26
	37
	31
	19
	21
	33
	62
	139
	80
	452
	45

	Bank Swallow
	Spring
	18
	9
	29
	8
	19
	3
	14
	11
	25
	5
	141
	14

	
	Fall
	17
	7
	1
	
	1
	
	
	
	
	1
	27
	5

	Baltimore Oriole
	Spring
	106
	11
	26
	13
	44
	18
	16
	6
	64
	14
	318
	32

	
	Fall
	
	2
	
	
	
	
	2
	
	
	
	4
	2

	Barn Swallow
	Spring
	1261
	398
	794
	506
	1095
	810
	726
	541
	459
	421
	7011
	701

	
	Fall
	379
	475
	229
	152
	393
	149
	75
	252
	17
	145
	2266
	227

	Black-and-white Warbler
	Spring
	424
	249
	252
	227
	370
	208
	182
	331
	528
	273
	3044
	304

	
	Fall
	62
	79
	49
	40
	77
	34
	93
	94
	105
	140
	773
	77

	Black-billed Cuckoo
	Spring
	2
	
	2
	4
	11
	10
	18
	9
	3
	
	59
	7

	
	Fall
	21
	9
	0
	
	
	
	
	
	
	
	30
	10

	Black-billed Magpie
	Spring
	
	
	
	
	
	1
	
	
	
	
	1
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Black-bellied Plover
	Spring
	5
	
	
	3
	
	
	
	
	
	
	8
	4

	
	Fall
	1
	
	1
	
	
	
	
	
	
	
	2
	1

	Bay-breasted Warbler
	Spring
	47
	12
	11
	24
	19
	24
	1
	12
	61
	6
	217
	22

	
	Fall
	2
	13
	1
	18
	2
	4
	16
	3
	34
	13
	106
	11

	Species
	Season
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	Total
	Average

	Black-backed Woopecker
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	
	
	
	
	1
	
	
	
	2
	
	3
	2

	Black-capped Chickadee
	Spring
	2362
	266
	374
	242
	1295
	182
	1674
	292
	485
	3083
	10255
	1026

	
	Fall
	472
	3002
	2774
	7201
	889
	2384
	661
	2351
	2417
	1637
	23788
	2379

	Belted Kingfisher
	Spring
	34
	50
	44
	29
	29
	34
	25
	27
	39
	28
	339
	34

	
	Fall
	45
	61
	36
	31
	45
	38
	16
	44
	40
	29
	385
	39

	Blue-gray Gnatcatcher
	Spring
	15
	2
	3
	10
	1
	1
	1
	5
	6
	
	44
	5

	
	Fall
	2
	2
	
	3
	7
	
	
	
	1
	
	15
	3

	Brown-headed Cowbird
	Spring
	65
	136
	55
	108
	227
	96
	113
	11
	234
	47
	1092
	109

	
	Fall
	
	1
	
	1
	
	
	
	
	1
	
	3
	1

	Blue-headed Vireo
	Spring
	13
	7
	5
	12
	6
	6
	7
	12
	49
	8
	125
	13

	
	Fall
	5
	14
	6
	14
	18
	2
	17
	4
	10
	17
	107
	11

	Black Brant
	Spring
	5
	
	
	
	
	
	
	
	
	
	5
	5

	
	Fall
	1
	
	
	
	
	
	
	
	
	
	1
	1

	Blackburnian Warbler
	Spring
	37
	19
	55
	40
	121
	23
	34
	34
	257
	71
	691
	69

	
	Fall
	14
	5
	17
	20
	5
	11
	3
	
	13
	1
	89
	10

	Blue Jay
	Spring
	3383
	2233
	6934
	5115
	5549
	3941
	6941
	3978
	7334
	3634
	49042
	4904

	
	Fall
	1203
	627
	1511
	690
	927
	490
	957
	748
	1223
	769
	9145
	915

	Blackpoll Warbler
	Spring
	51
	10
	22
	29
	40
	6
	11
	28
	47
	12
	256
	26

	
	Fall
	17
	8
	15
	41
	7
	7
	14
	10
	20
	71
	210
	21

	Black Scoter
	Spring
	8
	53
	82
	2
	
	
	2
	
	8
	
	155
	26

	
	Fall
	14
	
	
	
	
	
	4
	
	
	8
	26
	9

	Black Tern
	Spring
	1
	
	
	
	
	
	
	
	
	
	1
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Bobolink
	Spring
	83
	10
	5
	9
	
	
	
	2
	129
	23
	261
	37

	
	Fall
	46
	1
	
	2
	
	
	
	
	
	
	49
	16

	Boreal Chickadee
	Spring
	
	
	
	
	
	
	
	
	
	2
	2
	2

	
	Fall
	
	
	
	
	
	
	
	
	1
	
	1
	1

	Bonaparte's Gull
	Spring
	
	
	
	
	
	
	
	24
	
	
	24
	24

	
	Fall
	1
	118
	
	2
	
	
	
	
	
	
	121
	40

	Boreal Owl
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	
	
	1
	
	
	
	
	
	
	
	1
	1

	Bohemian Waxwing
	Spring
	
	
	
	
	
	
	
	
	
	10
	10
	10

	
	Fall
	
	
	
	
	
	1
	
	
	6
	
	7
	4

	Brewer's Blackbird
	Spring
	1
	
	1
	
	
	1
	
	
	
	
	3
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Brown Creeper
	Spring
	52
	64
	14
	70
	197
	193
	22
	204
	51
	338
	1205
	121

	
	Fall
	227
	150
	41
	72
	173
	119
	64
	39
	250
	59
	1194
	119

	Brown Thrasher
	Spring
	32
	46
	56
	44
	33
	16
	18
	58
	28
	20
	351
	35

	
	Fall
	1
	3
	
	1
	
	
	
	
	11
	
	16
	4

	Black-throated Blue Warbler
	Spring
	193
	163
	65
	78
	139
	62
	97
	115
	235
	95
	1242
	124

	
	Fall
	54
	38
	35
	10
	23
	28
	29
	28
	15
	20
	280
	28

	Black-throated Green Warbler
	Spring
	399
	288
	551
	345
	613
	257
	793
	471
	612
	337
	4666
	467

	
	Fall
	596
	533
	553
	461
	188
	51
	208
	230
	377
	306
	3503
	350

	Bufflehead
	Spring
	312
	298
	314
	324
	336
	210
	185
	200
	135
	165
	2479
	248

	
	Fall
	96
	17
	13
	6
	11
	26
	15
	6
	4
	
	194
	22

	Species
	Season
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	Total
	Average

	Broad-winged Hawk
	Spring
	3
	1006
	509
	481
	212
	303
	758
	203
	432
	297
	4204
	420

	
	Fall
	
	57
	23
	379
	57
	84
	16
	64
	5
	1
	686
	76

	Blue-winged Teal
	Spring
	
	
	4
	1
	3
	2
	2
	9
	
	2
	23
	3

	
	Fall
	15
	
	
	
	3
	18
	
	
	
	
	36
	12

	Blue-winged Warbler
	Spring
	3
	
	
	
	1
	
	
	
	
	3
	7
	2

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Canada Goose
	Spring
	3558
	1236
	1708
	1260
	1296
	1212
	1239
	2145
	905
	1357
	15916
	1592

	
	Fall
	958
	1375
	934
	1083
	4112
	2352
	1028
	1666
	1388
	1458
	16354
	1635

	Carolina Wren
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	1
	
	
	
	
	
	
	
	
	
	1
	1

	Caspian Tern
	Spring
	31
	43
	11
	6
	2
	12
	2
	3
	2
	1
	113
	11

	
	Fall
	124
	23
	5
	18
	6
	3
	2
	4
	7
	3
	195
	20

	Canada Warbler
	Spring
	68
	28
	37
	26
	49
	26
	39
	66
	65
	41
	445
	45

	
	Fall
	13
	9
	1
	11
	1
	4
	5
	3
	6
	2
	55
	6

	Clay-colored Sparrow
	Spring
	9
	3
	4
	1
	
	6
	
	2
	
	2
	27
	4

	
	Fall
	1
	
	1
	
	
	
	1
	
	2
	
	5
	1

	Cedar Waxwing
	Spring
	636
	619
	913
	750
	551
	219
	538
	1225
	953
	539
	6943
	694

	
	Fall
	1247
	859
	978
	2712
	4555
	305
	805
	703
	1240
	2167
	15571
	1557

	Chipping Sparrow
	Spring
	620
	160
	241
	269
	382
	207
	197
	280
	268
	199
	2823
	282

	
	Fall
	25
	62
	47
	52
	53
	28
	7
	10
	22
	33
	339
	34

	Chimney Swift
	Spring
	1
	8
	6
	2
	2
	
	2
	10
	4
	2
	37
	4

	
	Fall
	2
	
	
	1
	
	2
	
	1
	3
	
	9
	2

	Cliff Swallow
	Spring
	99
	
	5
	4
	4
	11
	4
	7
	5
	
	139
	17

	
	Fall
	4
	
	
	
	
	7
	
	
	
	
	11
	6

	Cape May Warbler
	Spring
	26
	7
	6
	6
	81
	19
	48
	18
	66
	12
	289
	29

	
	Fall
	
	6
	2
	1
	
	3
	4
	1
	
	3
	20
	3

	Common Goldeneye
	Spring
	57
	182
	117
	44
	129
	58
	40
	32
	36
	38
	733
	73

	
	Fall
	184
	97
	72
	4
	16
	54
	8
	11
	1
	1
	448
	45

	Common Grackle
	Spring
	596
	630
	968
	729
	2072
	1085
	1101
	939
	2390
	1438
	11948
	1195

	
	Fall
	3
	4
	
	
	
	5
	7
	2
	3
	
	24
	4

	Cooper's Hawk
	Spring
	1
	5
	
	4
	2
	
	2
	3
	12
	6
	35
	4

	
	Fall
	4
	3
	2
	3
	1
	2
	1
	1
	2
	5
	24
	2

	Common Loon
	Spring
	481
	458
	638
	480
	543
	389
	338
	546
	678
	592
	5143
	514

	
	Fall
	1242
	1237
	697
	451
	654
	220
	589
	322
	352
	234
	5998
	600

	Common Merganser
	Spring
	551
	285
	372
	363
	735
	700
	489
	474
	476
	305
	4750
	475

	
	Fall
	194
	268
	177
	223
	281
	232
	222
	182
	286
	152
	2217
	222

	Common Nighthawk
	Spring
	2
	2
	2
	2
	1
	3
	1
	
	4
	1
	18
	2

	
	Fall
	1
	
	
	1
	
	
	1
	
	
	
	3
	1

	Connecticut Warbler
	Spring
	1
	
	
	
	1
	
	
	
	
	
	2
	1

	
	Fall
	
	1
	
	1
	
	
	
	
	
	
	2
	1

	Common Raven
	Spring
	137
	93
	195
	185
	122
	153
	194
	144
	191
	138
	1552
	155

	
	Fall
	166
	164
	294
	295
	229
	104
	227
	189
	337
	141
	2146
	215

	Common Redpoll
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	6
	
	
	
	
	6
	
	
	40
	1
	53
	13

	Wilson's Snipe
	Spring
	5
	8
	13
	27
	16
	3
	1
	4
	8
	7
	92
	9

	
	Fall
	
	
	1
	1
	2
	
	
	
	1
	
	5
	1

	Species
	Season
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	Total
	Average

	Common Tern
	Spring
	49
	4
	16
	38
	78
	53
	64
	50
	57
	30
	439
	44

	
	Fall
	34
	20
	9
	45
	18
	45
	2
	
	
	5
	178
	22

	Common Yellowthroat
	Spring
	188
	141
	259
	173
	130
	109
	224
	283
	235
	181
	1923
	192

	
	Fall
	64
	209
	148
	101
	128
	79
	134
	185
	268
	154
	1470
	147

	Chestnut-sided Warbler
	Spring
	165
	78
	93
	96
	104
	28
	45
	80
	241
	74
	1004
	100

	
	Fall
	10
	4
	
	5
	8
	3
	1
	2
	2
	4
	39
	4

	Double-crested Cormorant
	Spring
	1522
	1103
	1187
	920
	1025
	721
	826
	1014
	824
	342
	9484
	948

	
	Fall
	4000
	1167
	1258
	2229
	2017
	1507
	1035
	1095
	509
	837
	15654
	1565

	Dickcissel
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	
	1
	2
	
	
	
	
	
	
	
	3
	2

	Downy Woodpecker
	Spring
	30
	8
	3
	2
	3
	9
	5
	6
	3
	3
	72
	7

	
	Fall
	13
	141
	64
	82
	111
	67
	107
	199
	107
	25
	916
	92

	Dunlin
	Spring
	
	
	
	
	
	
	20
	
	
	
	20
	20

	
	Fall
	1
	
	
	
	
	
	
	
	
	
	1
	1

	Eastern Bluebird
	Spring
	46
	20
	17
	32
	33
	25
	53
	24
	51
	25
	326
	33

	
	Fall
	
	2
	2
	
	4
	
	
	
	
	1
	9
	2

	Eastern Kingbird
	Spring
	39
	25
	30
	24
	16
	16
	10
	37
	108
	36
	341
	34

	
	Fall
	5
	27
	7
	20
	28
	9
	1
	1
	
	8
	106
	12

	Eastern Meadowlark
	Spring
	7
	3
	4
	3
	10
	10
	9
	24
	7
	9
	86
	9

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Eastern Phoebe
	Spring
	81
	82
	62
	114
	120
	20
	25
	43
	32
	20
	599
	60

	
	Fall
	15
	7
	2
	3
	14
	9
	14
	5
	9
	5
	83
	8

	Eastern Screech Owl
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	0
	1
	
	
	
	
	
	1
	
	
	2
	1

	Eastern Towhee
	Spring
	
	1
	23
	1
	5
	1
	1
	4
	4
	3
	43
	5

	
	Fall
	
	
	
	
	
	
	1
	1
	
	
	2
	1

	Eastern Wood-Pewee
	Spring
	16
	19
	22
	15
	10
	6
	8
	18
	17
	12
	143
	14

	
	Fall
	
	4
	2
	
	
	
	
	2
	1
	1
	10
	2

	European Starling
	Spring
	114
	284
	225
	238
	347
	486
	104
	130
	435
	160
	2523
	252

	
	Fall
	1
	
	1
	3
	1
	2
	
	102
	
	
	110
	18

	Evening Grosbeak
	Spring
	102
	
	28
	12
	3
	
	3
	
	
	
	148
	30

	
	Fall
	9
	3
	4
	
	
	3
	
	
	
	3
	22
	4

	Field Sparrow
	Spring
	9
	2
	4
	9
	4
	2
	3
	5
	8
	3
	49
	5

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Fox Sparrow
	Spring
	7
	3
	
	1
	3
	3
	1
	11
	1
	3
	33
	4

	
	Fall
	1
	1
	4
	2
	2
	1
	5
	9
	2
	14
	41
	4

	Forster's Tern
	Spring
	1
	
	
	
	
	
	
	
	
	
	1
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Gadwall
	Spring
	2
	
	
	
	
	
	
	
	
	2
	4
	2

	
	Fall
	1
	
	
	
	
	
	
	
	
	
	1
	1

	Great Black-backed Gull
	Spring
	25
	4
	2
	6
	
	1
	
	2
	2
	2
	44
	6

	
	Fall
	17
	2
	7
	28
	
	
	
	
	
	
	54
	14

	Great Blue Heron
	Spring
	29
	49
	28
	44
	81
	36
	25
	40
	39
	22
	393
	39

	
	Fall
	17
	12
	22
	32
	42
	23
	12
	15
	15
	10
	200
	20

	Great Crested Flycatcher
	Spring
	10
	4
	13
	9
	10
	12
	10
	11
	27
	29
	135
	14

	
	Fall
	
	
	
	
	
	1
	5
	1
	2
	1
	10
	2

	Species
	Season
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	Total
	Average

	Golden-crowned Kinglet
	Spring
	205
	362
	146
	61
	937
	732
	62
	1659
	262
	921
	5347
	535

	
	Fall
	1634
	1349
	1186
	837
	1891
	564
	1132
	1167
	4563
	1100
	15423
	1542

	Gray-cheeked Thrush
	Spring
	1
	2
	6
	4
	1
	3
	1
	4
	23
	13
	58
	6

	
	Fall
	39
	24
	46
	54
	13
	35
	19
	12
	7
	64
	313
	31

	Great Horned Owl
	Spring
	1
	
	2
	1
	11
	
	1
	
	1
	2
	19
	3

	
	Fall
	1
	5
	4
	7
	3
	1
	1
	2
	
	8
	32
	4

	Glaucous Gull
	Spring
	
	
	
	
	
	
	
	1
	
	
	1
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Golden Eagle
	Spring
	
	3
	2
	1
	1
	6
	2
	6
	2
	16
	39
	4

	
	Fall
	1
	
	1
	
	
	
	
	
	1
	
	2
	1

	Gray Catbird
	Spring
	53
	60
	29
	53
	96
	24
	64
	19
	47
	17
	462
	46

	
	Fall
	62
	51
	46
	70
	85
	17
	13
	17
	32
	37
	430
	43

	Great Egret
	Spring
	
	
	
	1
	
	
	
	
	
	
	1
	1

	
	Fall
	
	
	
	1
	
	
	1
	
	
	
	2
	1

	Green Heron
	Spring
	1
	1
	
	
	
	
	
	
	
	
	2
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Greater Scaup
	Spring
	4
	
	2
	
	
	
	
	
	
	
	6
	3

	
	Fall
	
	
	2
	
	
	
	
	
	
	
	2
	2

	Greater Yellowlegs
	Spring
	4
	6
	4
	21
	9
	9
	8
	7
	19
	8
	95
	10

	
	Fall
	13
	10
	7
	7
	4
	4
	2
	13
	8
	4
	72
	7

	Golden-winged Warbler
	Spring
	3
	
	2
	1
	
	1
	
	1
	
	2
	10
	2

	
	Fall
	
	
	1
	
	
	
	
	
	
	
	1
	1

	Hairy Woodpecker
	Spring
	8
	5
	19
	28
	22
	11
	9
	24
	20
	12
	158
	16

	
	Fall
	3
	50
	87
	78
	61
	46
	50
	60
	57
	11
	503
	50

	Herring Gull
	Spring
	870
	568
	970
	516
	486
	259
	159
	430
	234
	324
	4816
	482

	
	Fall
	568
	376
	213
	287
	170
	119
	70
	174
	558
	161
	2696
	270

	Hermit Thrush
	Spring
	26
	28
	14
	42
	66
	34
	49
	19
	53
	60
	391
	39

	
	Fall
	50
	79
	61
	192
	147
	68
	169
	151
	328
	287
	1532
	153

	Hermit Warbler
	Spring
	
	1
	
	
	
	
	
	
	
	
	1
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	House Finch
	Spring
	5
	2
	1
	
	
	2
	
	
	
	
	10
	3

	
	Fall
	
	15
	
	
	
	
	
	
	
	
	15
	15

	Horned Grebe
	Spring
	31
	20
	5
	15
	4
	18
	8
	7
	8
	1
	117
	12

	
	Fall
	14
	12
	25
	3
	18
	9
	4
	22
	26
	14
	147
	15

	Horned Lark
	Spring
	25
	
	
	25
	
	
	
	3
	3
	
	56
	14

	
	Fall
	24
	154
	36
	3
	12
	9
	1
	8
	73
	11
	331
	33

	Hooded Merganser
	Spring
	6
	24
	3
	
	9
	3
	
	5
	3
	3
	56
	7

	
	Fall
	4
	87
	67
	
	17
	26
	7
	36
	9
	
	253
	32

	House Sparrow
	Spring
	
	
	
	2
	2
	4
	
	
	
	
	8
	3

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Hooded Warbler
	Spring
	3
	
	2
	
	
	
	
	
	
	
	5
	3

	
	Fall
	
	
	
	
	
	
	
	
	1
	
	1
	1

	House Wren
	Spring
	3
	1
	
	3
	2
	4
	12
	3
	12
	2
	42
	5

	
	Fall
	1
	7
	3
	1
	
	1
	13
	9
	5
	7
	47
	5

	Indigo Bunting
	Spring
	5
	2
	37
	37
	26
	20
	19
	62
	98
	33
	339
	34

	
	Fall
	
	18
	33
	1
	1
	
	7
	1
	2
	
	63
	9

	Species
	Season
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	Total
	Average

	Killdeer
	Spring
	46
	26
	19
	36
	48
	54
	50
	30
	30
	17
	356
	36

	
	Fall
	1
	
	3
	2
	
	2
	
	
	
	
	8
	2

	Lapland Longspur
	Spring
	
	6
	
	
	
	
	
	
	
	
	6
	6

	
	Fall
	7
	
	
	
	
	
	
	
	
	
	7
	7

	Lark Sparrow
	Spring
	
	
	
	
	1
	
	
	
	
	
	1
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Lawrence's Warbler
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	1
	
	
	
	
	
	
	
	
	
	1
	1

	Lesser Black-backed Gull
	Spring
	
	
	
	2
	
	
	
	
	
	
	2
	2

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Least Flycatcher
	Spring
	32
	39
	67
	44
	16
	28
	29
	69
	104
	54
	482
	48

	
	Fall
	12
	14
	21
	12
	3
	7
	19
	5
	41
	10
	144
	14

	Least Sandpiper
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	24
	1
	
	
	
	
	
	
	1
	
	26
	9

	Lesser Scaup
	Spring
	6
	2
	
	
	
	
	
	
	
	
	8
	4

	
	Fall
	20
	
	2
	
	2
	
	
	
	
	
	24
	8

	Lesser Yellowlegs
	Spring
	2
	
	
	2
	1
	8
	3
	
	3
	2
	21
	3

	
	Fall
	12
	5
	2
	
	2
	1
	
	
	
	4
	26
	4

	Lincoln's Sparrow
	Spring
	50
	17
	16
	43
	28
	43
	37
	8
	36
	24
	302
	30

	
	Fall
	18
	12
	11
	8
	12
	17
	5
	1
	15
	15
	114
	11

	Lesser Snow Goose
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	
	
	
	
	2
	
	1
	
	
	
	3
	2

	Mallard
	Spring
	79
	143
	76
	37
	90
	48
	82
	99
	117
	72
	843
	84

	
	Fall
	25
	18
	7
	23
	118
	20
	9
	33
	47
	26
	326
	33

	Magnolia Warbler
	Spring
	504
	354
	498
	334
	342
	368
	268
	325
	545
	335
	3873
	387

	
	Fall
	47
	49
	52
	66
	37
	46
	52
	72
	66
	39
	526
	53

	Marsh Wren
	Spring
	
	
	
	
	
	
	
	1
	
	
	1
	1

	
	Fall
	1
	
	
	
	
	
	
	
	
	
	1
	1

	Merlin
	Spring
	16
	21
	28
	16
	28
	41
	28
	61
	52
	39
	330
	33

	
	Fall
	34
	39
	43
	52
	37
	23
	24
	37
	70
	26
	385
	39

	Mourning Dove
	Spring
	33
	24
	21
	55
	40
	37
	13
	23
	24
	11
	281
	28

	
	Fall
	2
	6
	1
	2
	5
	
	1
	1
	3
	
	21
	3

	Mourning Warbler
	Spring
	30
	15
	30
	10
	20
	8
	37
	68
	33
	28
	279
	28

	
	Fall
	1
	
	3
	2
	3
	4
	3
	5
	3
	2
	26
	3

	Mute Swan
	Spring
	12
	
	
	
	
	
	
	
	
	
	12
	12

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Myrtle Warbler
	Spring
	2318
	2110
	647
	930
	4071
	1840
	15647
	952
	3604
	1222
	33341
	3334

	
	Fall
	1562
	708
	465
	1534
	880
	437
	725
	632
	676
	762
	8381
	838

	Nashville Warbler
	Spring
	725
	253
	116
	177
	294
	122
	133
	116
	204
	372
	2512
	251

	
	Fall
	77
	84
	80
	283
	69
	78
	65
	40
	69
	83
	928
	93

	Northern Cardinal
	Spring
	2
	3
	2
	5
	
	1
	1
	3
	6
	1
	24
	3

	
	Fall
	13
	6
	4
	3
	
	5
	1
	31
	2
	2
	67
	7

	Northern Goshawk
	Spring
	1
	6
	6
	6
	
	2
	2
	
	4
	2
	29
	4

	
	Fall
	1
	3
	3
	2
	
	2
	
	4
	1
	
	16
	2

	Northern Harrier
	Spring
	12
	41
	62
	30
	24
	16
	39
	37
	34
	48
	343
	34

	
	Fall
	3
	7
	4
	7
	8
	5
	2
	2
	6
	4
	48
	5

	Species
	Season
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	Total
	Average

	Northern Mockingbird
	Spring
	4
	6
	4
	4
	2
	
	6
	
	1
	1
	28
	4

	
	Fall
	
	
	
	
	
	
	
	
	1
	
	1
	1

	Northern Parula
	Spring
	35
	19
	22
	10
	27
	7
	12
	11
	31
	4
	178
	18

	
	Fall
	1
	3
	1
	1
	
	
	1
	
	
	
	7
	1

	Northern Pintail
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	
	
	
	5
	
	
	
	
	
	
	5
	5

	Northern Waterthrush
	Spring
	5
	3
	2
	8
	6
	7
	1
	2
	38
	8
	80
	8

	
	Fall
	14
	4
	6
	1
	8
	5
	15
	7
	35
	28
	123
	12

	North. Rough-winged Swallow
	Spring
	408
	119
	125
	97
	68
	41
	10
	42
	34
	26
	970
	97

	
	Fall
	5
	4
	
	
	
	
	
	
	
	
	9
	5

	Northern Shrike
	Spring
	
	
	
	
	
	
	
	
	
	1
	1
	1

	
	Fall
	4
	1
	6
	5
	
	5
	1
	3
	4
	
	29
	4

	Northern Saw-whet Owl
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	0
	
	0
	5
	8
	1
	1
	1
	
	2
	18
	2

	Orange-crowned Warbler
	Spring
	64
	18
	14
	27
	24
	56
	33
	17
	28
	10
	291
	29

	
	Fall
	20
	26
	26
	7
	46
	75
	15
	7
	46
	10
	278
	28

	Long-tailed Duck
	Spring
	162
	1675
	1422
	880
	121
	156
	65
	67
	44
	41
	4633
	463

	
	Fall
	199
	
	272
	200
	59
	
	187
	152
	31
	95
	1195
	149

	Orchard Oriole
	Spring
	1
	
	1
	
	
	
	
	
	
	
	2
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Olive-sided Flycatcher
	Spring
	3
	
	
	3
	1
	1
	
	0
	3
	2
	13
	2

	
	Fall
	
	
	
	
	
	
	
	1
	1
	
	2
	1

	Osprey
	Spring
	3
	11
	10
	7
	7
	3
	7
	4
	7
	5
	64
	6

	
	Fall
	
	
	
	
	1
	
	1
	
	1
	1
	4
	1

	Ovenbird
	Spring
	137
	79
	147
	150
	90
	81
	92
	166
	173
	87
	1202
	120

	
	Fall
	17
	24
	31
	33
	24
	16
	17
	38
	48
	34
	282
	28

	Pied-billed Grebe
	Spring
	7
	
	
	
	2
	6
	
	
	5
	
	20
	5

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Peregrine Falcon
	Spring
	1
	4
	6
	1
	2
	3
	
	5
	12
	7
	41
	5

	
	Fall
	1
	3
	2
	5
	3
	2
	
	1
	3
	2
	22
	2

	Philadelphia Vireo
	Spring
	17
	2
	6
	2
	1
	1
	20
	41
	23
	25
	138
	14

	
	Fall
	
	2
	
	7
	1
	2
	
	3
	1
	15
	31
	4

	Pied-billed Grebe
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	
	
	
	2
	
	10
	
	
	10
	
	22
	7

	Pine Siskin
	Spring
	263
	
	23
	18
	57
	1
	51
	485
	14
	174
	1086
	121

	
	Fall
	17
	40
	1232
	868
	180
	605
	1074
	135
	907
	3380
	8438
	844

	Pine Warbler
	Spring
	76
	66
	106
	78
	191
	127
	90
	74
	208
	97
	1113
	111

	
	Fall
	4
	45
	26
	2
	15
	2
	67
	15
	4
	15
	195
	20

	Pileated Woodpecker
	Spring
	10
	25
	21
	36
	32
	17
	15
	44
	37
	27
	264
	26

	
	Fall
	4
	40
	12
	51
	32
	15
	7
	9
	16
	12
	198
	20

	Prairie Warbler
	Spring
	
	
	
	
	
	1
	
	
	
	
	1
	1

	
	Fall
	
	
	
	
	
	1
	
	
	
	
	1
	1

	Purple Finch
	Spring
	97
	10
	66
	22
	16
	8
	66
	60
	23
	30
	398
	40

	
	Fall
	329
	26
	27
	57
	9
	14
	15
	10
	6
	19
	512
	51

	Purple Martin
	Spring
	9
	
	1
	
	
	10
	1
	
	
	
	21
	5

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Species
	Season
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	Total
	Average

	Rose-breasted Grosbeak
	Spring
	32
	12
	16
	21
	68
	5
	37
	18
	100
	30
	339
	34

	
	Fall
	4
	16
	
	1
	
	2
	2
	3
	
	10
	38
	5

	Ring-billed Gull
	Spring
	1791
	1247
	578
	674
	1162
	937
	802
	856
	1371
	578
	9996
	1000

	
	Fall
	3325
	2991
	2349
	1864
	1527
	1461
	1189
	1507
	796
	721
	17730
	1773

	Red-breasted Merganser
	Spring
	618
	127
	81
	66
	202
	119
	213
	233
	135
	115
	1909
	191

	
	Fall
	55
	260
	28
	72
	143
	53
	22
	47
	47
	18
	745
	75

	Red-breasted Nuthatch
	Spring
	285
	11
	64
	152
	464
	116
	385
	207
	298
	271
	2253
	225

	
	Fall
	146
	342
	1041
	1509
	640
	904
	1076
	405
	553
	521
	7137
	714

	Red-bellied Woodpecker
	Spring
	
	
	6
	2
	3
	3
	4
	3
	6
	4
	31
	4

	
	Fall
	
	2
	10
	
	
	1
	
	1
	2
	1
	17
	3

	Ruby-crowned Kinglet
	Spring
	685
	808
	619
	724
	1217
	885
	372
	903
	645
	858
	7716
	772

	
	Fall
	263
	621
	217
	182
	568
	166
	294
	191
	190
	175
	2867
	287

	Red Crossbill
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	
	
	
	
	
	
	1
	
	1
	
	2
	1

	Red-eyed Vireo
	Spring
	85
	57
	240
	201
	267
	115
	217
	222
	173
	171
	1748
	175

	
	Fall
	311
	669
	126
	959
	261
	206
	393
	146
	661
	555
	4287
	429

	Red-headed Woodpecker
	Spring
	1
	1
	1
	
	
	1
	
	
	
	1
	5
	1

	
	Fall
	2
	
	10
	1
	
	4
	
	
	3
	1
	21
	4

	Rough-legged Hawk
	Spring
	2
	41
	20
	18
	7
	9
	9
	16
	5
	13
	140
	14

	
	Fall
	
	3
	
	
	
	
	1
	
	
	
	4
	2

	Ring-necked Duck
	Spring
	
	3
	13
	
	22
	13
	83
	62
	52
	26
	274
	34

	
	Fall
	
	
	2
	
	
	
	
	1
	4
	
	7
	2

	Red-necked Grebe
	Spring
	164
	21
	14
	20
	57
	26
	14
	1
	18
	3
	338
	34

	
	Fall
	131
	200
	5
	23
	21
	14
	12
	39
	7
	8
	460
	46

	Rock Pigeon
	Spring
	2
	1
	5
	7
	
	
	
	
	2
	1
	18
	3

	
	Fall
	1
	
	3
	27
	9
	
	
	
	83
	
	123
	25

	Red-shouldered Hawk
	Spring
	
	1
	13
	6
	12
	11
	10
	17
	9
	22
	101
	11

	
	Fall
	
	1
	
	1
	
	
	
	1
	1
	
	4
	1

	Red-tailed Hawk
	Spring
	2
	166
	118
	131
	48
	112
	52
	88
	76
	95
	888
	89

	
	Fall
	2
	24
	23
	35
	3
	20
	2
	11
	1
	2
	123
	12

	Ruby-throated Hummingbird
	Spring
	320
	87
	142
	129
	227
	75
	188
	129
	150
	51
	1498
	150

	
	Fall
	150
	112
	55
	64
	65
	58
	24
	41
	47
	91
	707
	71

	Red-throated Loon
	Spring
	1
	
	
	
	
	
	
	1
	
	
	2
	1

	
	Fall
	2
	
	
	
	
	
	
	
	
	
	2
	2

	Rusty Blackbird
	Spring
	
	131
	1
	1
	16
	2
	2
	2
	17
	167
	339
	38

	
	Fall
	5
	6
	4
	5
	7
	37
	3
	4
	1
	2
	74
	7

	Ruffed Grouse
	Spring
	6
	52
	61
	63
	61
	32
	55
	44
	41
	36
	451
	45

	
	Fall
	51
	29
	28
	43
	46
	26
	28
	24
	28
	33
	336
	34

	Ruddy Turnstone
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	
	
	
	
	
	
	
	
	
	5
	5
	5

	Red-winged Blackbird
	Spring
	763
	210
	477
	378
	476
	348
	392
	566
	513
	658
	4781
	478

	
	Fall
	62
	6
	
	1
	13
	1
	5
	
	6
	7
	101
	13

	Sandhill Crane
	Spring
	28
	29
	71
	95
	26
	52
	107
	152
	82
	100
	742
	74

	
	Fall
	8
	4
	7
	9
	5
	4
	16
	9
	5
	4
	71
	7

	Sanderling
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	
	
	
	4
	
	
	
	
	
	
	4
	4

	Species
	Season
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	Total
	Average

	Sage Thrasher
	Spring
	
	
	
	1
	
	
	
	
	
	
	1
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Savannah Sparrow
	Spring
	43
	13
	10
	9
	9
	8
	4
	8
	10
	3
	117
	12

	
	Fall
	2
	16
	4
	4
	5
	23
	
	1
	11
	2
	68
	8

	Short-billed Dowitcher
	Spring
	
	
	
	
	
	
	14
	
	
	
	14
	14

	
	Fall
	1
	
	
	1
	
	
	
	
	
	
	2
	1

	Dark-eyed Junco
	Spring
	517
	133
	170
	127
	375
	420
	293
	359
	180
	348
	2922
	292

	
	Fall
	397
	324
	487
	638
	515
	438
	633
	278
	596
	475
	4781
	478

	Scarlet Tanager
	Spring
	3
	3
	3
	5
	9
	1
	3
	1
	64
	7
	99
	10

	
	Fall
	0
	2
	
	6
	1
	
	1
	2
	3
	2
	17
	2

	Semipalmated Plover
	Spring
	
	
	
	
	4
	
	
	
	
	1
	5
	3

	
	Fall
	
	2
	
	
	
	1
	
	
	3
	2
	8
	2

	Semipalmated Sandpiper
	Spring
	
	
	1
	
	
	
	
	
	
	
	1
	1

	
	Fall
	
	1
	3
	2
	
	
	
	25
	
	
	31
	8

	Snow Bunting
	Spring
	1
	
	
	
	
	
	
	
	
	
	1
	1

	
	Fall
	35
	138
	89
	63
	79
	41
	30
	177
	53
	1
	706
	71

	Snowy Owl
	Spring
	
	
	
	
	1
	
	
	
	
	
	1
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Solitary Sandpiper
	Spring
	2
	2
	2
	4
	3
	1
	
	
	7
	1
	22
	3

	
	Fall
	
	1
	
	
	
	
	1
	
	
	
	2
	1

	Song Sparrow
	Spring
	253
	142
	240
	164
	194
	207
	99
	214
	99
	97
	1709
	171

	
	Fall
	192
	318
	94
	134
	218
	83
	283
	471
	324
	95
	2212
	221

	Spotted Sandpiper
	Spring
	142
	50
	139
	169
	83
	57
	62
	81
	50
	38
	871
	87

	
	Fall
	3
	37
	11
	16
	24
	14
	3
	1
	1
	3
	113
	11

	Sharp-shinned Hawk
	Spring
	273
	684
	606
	450
	546
	494
	485
	606
	700
	1055
	5899
	590

	
	Fall
	12
	29
	29
	88
	28
	24
	9
	17
	37
	14
	287
	29

	Surf Scoter
	Spring
	
	24
	
	1
	4
	
	
	
	
	
	29
	10

	
	Fall
	2
	
	
	2
	40
	3
	
	
	
	11
	58
	12

	Summer Tanager
	Spring
	
	
	
	
	
	
	
	
	
	5
	5
	5

	
	Fall
	
	
	4
	
	
	
	
	
	
	
	4
	4

	Swamp Sparrow
	Spring
	5
	4
	8
	12
	5
	7
	7
	10
	14
	7
	79
	8

	
	Fall
	11
	28
	21
	2
	4
	3
	23
	5
	6
	22
	125
	13

	Swainson's Thrush
	Spring
	30
	15
	42
	30
	95
	43
	39
	98
	98
	160
	650
	65

	
	Fall
	41
	82
	33
	56
	17
	27
	29
	193
	66
	105
	649
	65

	Tennessee Warbler
	Spring
	17
	9
	6
	4
	9
	
	3
	15
	9
	2
	74
	8

	
	Fall
	5
	24
	102
	114
	25
	28
	11
	2
	14
	5
	330
	33

	Townsend's Solitaire
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	
	
	1
	1
	
	
	
	
	
	
	2
	1

	Tree Swallow
	Spring
	2089
	590
	1258
	318
	497
	223
	240
	105
	186
	52
	5558
	556

	
	Fall
	5
	11
	10
	8
	
	8
	1
	
	
	
	43
	7

	Traill's Flycatcher
	Spring
	53
	15
	23
	25
	13
	13
	116
	145
	84
	49
	536
	54

	
	Fall
	8
	5
	4
	6
	8
	18
	13
	27
	33
	1
	123
	12

	Trumpeter Swan
	Spring
	
	
	
	
	
	
	
	
	
	
	0
	#DIV/0!

	
	Fall
	
	
	
	
	
	12
	
	
	1
	
	13
	7

	Turkey Vulture
	Spring
	401
	381
	694
	634
	585
	322
	364
	498
	658
	370
	4907
	491

	
	Fall
	52
	149
	106
	118
	43
	57
	14
	73
	29
	7
	648
	65

	Species
	Season
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	Total
	Average

	Upland Sandpiper
	Spring
	
	
	
	
	
	
	
	1
	
	
	1
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Veery
	Spring
	13
	4
	51
	17
	53
	25
	9
	43
	41
	28
	284
	28

	
	Fall
	
	
	4
	6
	4
	10
	4
	4
	2
	4
	38
	5

	Vesper Sparrow
	Spring
	
	
	
	1
	1
	3
	
	
	
	
	5
	2

	
	Fall
	0
	1
	
	
	
	
	
	
	
	1
	2
	1

	Warbling Vireo
	Spring
	19
	6
	7
	1
	3
	4
	1
	17
	1
	1
	60
	6

	
	Fall
	2
	1
	2
	2
	
	
	
	
	
	
	7
	2

	White-breasted Nuthatch
	Spring
	13
	1
	2
	5
	19
	4
	8
	
	2
	7
	61
	7

	
	Fall
	
	2
	
	15
	3
	9
	
	6
	3
	4
	42
	6

	White-crowned Sparrow
	Spring
	287
	309
	121
	242
	377
	247
	303
	185
	273
	80
	2424
	242

	
	Fall
	259
	342
	880
	653
	303
	1046
	818
	694
	586
	410
	5991
	599

	Western Meadowlark
	Spring
	
	
	1
	
	
	
	
	
	
	
	1
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	White-eyed Vireo
	Spring
	
	1
	3
	
	
	
	
	
	
	
	4
	2

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Worm-eating Warbler
	Spring
	
	
	1
	
	
	
	
	
	
	
	1
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Whimbrel
	Spring
	
	
	
	
	1
	
	
	1
	1
	
	3
	1

	
	Fall
	
	
	1
	
	
	
	
	
	
	
	1
	1

	Willow Flycatcher
	Spring
	
	
	
	2
	
	
	
	
	1
	1
	4
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Wild Turkey
	Spring
	
	
	
	
	
	5
	10
	30
	5
	1
	51
	10

	
	Fall
	
	
	
	
	
	
	
	228
	
	
	228
	228

	Wilson's Warbler
	Spring
	60
	44
	52
	30
	37
	51
	78
	71
	29
	44
	496
	50

	
	Fall
	9
	7
	2
	12
	7
	23
	19
	22
	20
	12
	133
	13

	Winter Wren
	Spring
	50
	9
	54
	19
	40
	11
	8
	24
	19
	20
	254
	25

	
	Fall
	42
	36
	19
	6
	11
	11
	13
	18
	8
	20
	184
	18

	Wood Duck
	Spring
	8
	8
	3
	9
	1
	4
	
	18
	22
	13
	86
	10

	
	Fall
	4
	18
	4
	
	
	
	
	
	2
	
	28
	7

	Wood Thrush
	Spring
	2
	2
	5
	3
	36
	4
	3
	3
	7
	2
	67
	7

	
	Fall
	
	
	
	3
	1
	1
	
	
	
	
	5
	2

	Western Palm Warbler
	Spring
	1078
	396
	415
	261
	608
	954
	828
	470
	898
	429
	6337
	634

	
	Fall
	11
	57
	28
	68
	216
	46
	47
	9
	44
	53
	579
	58

	Eastern Whip-poor-will
	Spring
	2
	1
	4
	18
	9
	3
	5
	7
	3
	4
	56
	6

	
	Fall
	0
	
	
	
	1
	1
	
	6
	1
	7
	16
	3

	White-throated Sparrow
	Spring
	534
	415
	255
	472
	319
	255
	428
	420
	600
	230
	3928
	393

	
	Fall
	512
	510
	389
	2004
	379
	168
	1161
	368
	418
	313
	6222
	622

	White-winged Crossbill
	Spring
	
	
	
	
	
	
	
	1
	
	7
	8
	4

	
	Fall
	2
	
	
	3
	
	
	489
	
	46
	295
	835
	167

	White-winged Scoter
	Spring
	144
	716
	275
	162
	68
	26
	82
	1
	26
	10
	1510
	151

	
	Fall
	145
	250
	99
	273
	68
	49
	98
	140
	25
	9
	1156
	116

	Yellow-breasted Chat
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	
	
	
	
	
	
	
	1
	
	1
	2
	1

	Yellow-billed Cuckoo
	Spring
	
	
	
	
	
	
	
	
	
	
	
	

	
	Fall
	2
	2
	2
	1
	
	1
	2
	
	1
	2
	13
	2

	Species
	Season
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	Total
	Average

	Yellow-bellied Flycatcher
	Spring
	32
	22
	31
	57
	10
	22
	13
	89
	5
	67
	348
	35

	
	Fall
	3
	1
	1
	
	1
	5
	11
	4
	3
	3
	32
	4

	Yellow-bellied Sapsucker
	Spring
	3
	34
	8
	11
	14
	57
	15
	30
	35
	16
	223
	22

	
	Fall
	1
	2
	3
	5
	8
	3
	
	3
	3
	11
	39
	4

	Yellow-shafted Flicker
	Spring
	340
	463
	309
	468
	827
	781
	450
	371
	554
	595
	5158
	516

	
	Fall
	87
	115
	108
	259
	102
	72
	116
	76
	101
	85
	1121
	112

	Yellow-throated Vireo
	Spring
	
	
	2
	
	
	
	
	
	1
	
	3
	2

	
	Fall
	
	1
	
	
	
	
	
	
	1
	
	2
	1

	Yellow-throated Warbler
	Spring
	
	
	1
	
	
	
	
	
	
	
	1
	1

	
	Fall
	
	
	
	
	
	
	
	
	
	
	
	

	Yellow Warbler
	Spring
	241
	92
	153
	55
	159
	53
	105
	168
	253
	74
	1353
	135

	
	Fall
	21
	34
	6
	23
	8
	4
	2
	30
	9
	33
	170
	17

	Total of Estimated Totals
	Spring
	40123
	32279
	33944
	28200
	41346
	28779
	54546
	31498
	46580
	29296
	
	36659

	Number of species
	Spring
	157
	148
	143
	146
	128
	136
	129
	131
	145
	133
	
	

	Total of Estimated Totals
	Fall
	25839
	25254
	23353
	33069
	27886
	16785
	19153
	18633
	23676
	20202
	
	23385

	Number of species
	Fall
	157
	148
	142
	144
	128
	135
	128
	130
	143
	132
	
	





[bookmark: _Toc193386670][bookmark: _Toc193387803]Table 15.3. Number of days with detection by species, year, and season at Cabot Head, 2002-2011
	Species
	Spring
	Average
	Fall
	Average

	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	

	American Black Duck
	
	
	
	
	
	
	
	
	
	1
	1.0
	1
	3
	1
	
	3
	
	3
	1
	
	
	2.0

	American Green-winged Teal
	
	3
	1
	
	3
	
	1
	
	2
	
	2.0
	2
	1
	
	
	4
	1
	
	
	
	1
	1.8

	Alder Flycatcher
	
	
	2
	5
	9
	3
	2
	1
	2
	
	3.4
	
	
	
	
	
	
	
	
	
	
	

	American Bittern
	1
	
	1
	
	3
	
	
	
	4
	3
	2.4
	
	
	
	
	
	
	
	
	
	
	

	American Coot
	1
	
	
	
	
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	American Crow
	56
	40
	53
	49
	57
	50
	49
	54
	46
	48
	50.2
	61
	40
	51
	57
	56
	33
	34
	47
	33
	31
	44.3

	American Goldfinch
	39
	41
	41
	43
	44
	45
	44
	36
	41
	34
	40.8
	51
	53
	50
	47
	40
	37
	35
	43
	37
	25
	41.8

	American Kestrel
	8
	14
	11
	10
	9
	11
	11
	11
	10
	9
	10.4
	1
	5
	1
	2
	6
	2
	1
	2
	7
	2
	2.9

	American Pipit
	23
	7
	4
	9
	9
	4
	5
	10
	13
	8
	9.2
	38
	18
	16
	9
	5
	12
	8
	10
	17
	9
	14.2

	American Redstart
	29
	31
	32
	31
	33
	29
	34
	33
	25
	28
	30.5
	44
	46
	35
	32
	28
	23
	37
	39
	27
	28
	33.9

	American Robin
	51
	47
	51
	53
	53
	47
	43
	52
	44
	43
	48.4
	36
	56
	53
	59
	44
	23
	42
	53
	44
	39
	44.9

	American Widgeon
	1
	1
	
	1
	2
	
	1
	
	
	
	1.2
	
	
	
	
	
	
	
	
	
	1
	1.0

	American Woodcock
	6
	
	8
	2
	6
	2
	3
	1
	3
	2
	3.7
	
	
	
	
	1
	
	
	2
	
	1
	1.3

	American Tree Sparrow
	24
	7
	8
	3
	6
	4
	6
	6
	4
	10
	7.8
	15
	21
	20
	13
	7
	15
	10
	15
	27
	10
	15.3

	Bald Eagle
	11
	13
	11
	12
	16
	7
	17
	16
	27
	53
	18.3
	5
	17
	28
	21
	17
	13
	17
	37
	59
	51
	26.5

	Bank Swallow
	1
	5
	17
	6
	12
	2
	8
	6
	12
	4
	7.3
	3
	4
	1
	
	1
	
	
	
	
	1
	2.0

	Baltimore Oriole
	26
	9
	15
	10
	17
	13
	6
	5
	12
	5
	11.8
	
	2
	
	
	
	
	1
	
	
	
	1.5

	Barn Swallow
	56
	43
	51
	49
	51
	47
	49
	46
	35
	47
	47.4
	29
	39
	15
	13
	19
	8
	13
	16
	7
	18
	17.7

	Black-and-white Warbler
	43
	40
	37
	29
	40
	30
	28
	35
	30
	33
	34.5
	25
	32
	14
	25
	13
	10
	22
	21
	16
	25
	20.3

	Black-billed Cuckoo
	3
	
	2
	4
	9
	6
	6
	6
	3
	
	4.9
	17
	8
	1
	
	
	
	
	
	
	
	8.7

	Black-billed Magpie
	
	
	
	
	
	1
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Black-bellied Plover
	1
	
	
	1
	
	
	
	
	
	
	1.0
	1
	
	1
	
	
	
	
	
	
	
	1.0

	Bay-breasted Warbler
	14
	5
	5
	5
	7
	3
	1
	3
	4
	5
	5.2
	1
	4
	1
	5
	2
	4
	5
	3
	6
	3
	3.4

	Black-backed Woopecker
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	2
	
	1.5

	Black-capped Chickadee
	57
	45
	48
	47
	52
	38
	50
	48
	44
	46
	47.5
	76
	78
	74
	70
	59
	73
	60
	75
	69
	64
	69.8

	Belted Kingfisher
	31
	31
	32
	23
	24
	25
	21
	23
	31
	23
	26.4
	45
	46
	30
	29
	35
	34
	15
	39
	33
	27
	33.3

	Blue-gray Gnatcatcher
	8
	2
	3
	8
	1
	1
	1
	4
	6
	
	3.8
	2
	1
	
	1
	4
	
	
	
	1
	
	1.8

	Brown-headed Cowbird
	25
	21
	13
	22
	20
	19
	18
	9
	19
	12
	17.8
	
	1
	
	1
	
	
	
	
	1
	
	1.0

	Blue-headed Vireo
	6
	3
	4
	9
	4
	4
	7
	12
	12
	7
	6.8
	3
	8
	5
	12
	8
	2
	7
	4
	7
	8
	6.4

	Species
	Spring
	Average 
	Fall
	Average

	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	

	Black Brant
	1
	
	
	
	
	
	
	
	
	
	1.0
	1
	
	
	
	
	
	
	
	
	
	1.0

	Blackburnian Warbler
	14
	10
	25
	13
	17
	10
	6
	13
	18
	10
	13.6
	7
	5
	3
	9
	2
	2
	2
	
	3
	1
	3.8

	Blue Jay
	39
	31
	39
	35
	40
	41
	41
	39
	32
	30
	36.7
	64
	40
	53
	55
	56
	39
	44
	47
	51
	43
	49.2

	Blackpoll Warbler
	16
	7
	9
	9
	13
	5
	7
	8
	9
	3
	8.6
	9
	5
	6
	19
	7
	6
	5
	6
	8
	13
	8.4

	Black Scoter
	4
	4
	7
	1
	
	
	1
	
	1
	
	3.0
	7
	
	
	
	
	
	2
	
	
	8
	5.7

	Black Tern
	1
	
	
	
	
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Bobolink
	14
	2
	4
	7
	
	
	
	2
	11
	3
	6.1
	4
	1
	
	1
	
	
	
	
	
	
	2.0

	Boreal Chickadee
	
	
	
	
	
	
	
	
	
	2
	2.0
	
	
	
	
	
	
	
	
	1
	
	1.0

	Bonaparte's Gull
	
	
	
	
	
	
	
	1
	
	
	1.0
	2
	5
	
	2
	
	
	
	
	
	
	3.0

	Boreal Owl
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	1.0

	Bohemian Waxwing
	
	
	
	
	
	
	
	
	
	1
	1.0
	
	
	
	
	
	1
	
	
	1
	
	1.0

	Brewer's Blackbird
	1
	
	1
	
	
	1
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Brown Creeper
	18
	21
	9
	6
	14
	17
	10
	16
	12
	18
	14.1
	38
	28
	21
	21
	34
	19
	16
	16
	33
	17
	24.3

	Brown Thrasher
	25
	32
	31
	26
	22
	15
	14
	36
	20
	16
	23.7
	1
	2
	
	1
	
	
	
	
	9
	
	3.3

	Black-throated Blue Warbler
	29
	22
	19
	14
	23
	18
	15
	17
	18
	18
	19.3
	19
	17
	14
	7
	12
	10
	16
	13
	13
	15
	13.6

	Black-throated Green Warbler
	43
	42
	40
	39
	41
	34
	40
	40
	32
	35
	38.6
	40
	41
	41
	29
	23
	14
	23
	29
	32
	26
	29.8

	Bufflehead
	25
	26
	26
	30
	26
	34
	26
	28
	23
	21
	26.5
	13
	7
	6
	2
	4
	6
	7
	1
	2
	
	5.3

	Broad-winged Hawk
	1
	14
	19
	17
	16
	14
	13
	16
	21
	17
	14.8
	
	7
	8
	9
	7
	5
	3
	4
	3
	1
	5.2

	Blue-winged Teal
	
	
	3
	1
	3
	1
	2
	4
	
	1
	2.1
	4
	
	
	
	1
	2
	
	
	
	
	2.3

	Blue-winged Warbler
	1
	
	
	
	1
	
	
	
	
	3
	1.7
	
	
	
	
	
	
	
	
	
	
	

	Canada Goose
	44
	31
	36
	50
	52
	51
	50
	55
	45
	46
	46.0
	58
	30
	27
	45
	43
	29
	25
	30
	35
	37
	35.9

	Carolina Wren
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	1.0

	Caspian Tern
	21
	9
	10
	4
	2
	6
	1
	3
	2
	1
	5.9
	32
	18
	3
	11
	5
	2
	2
	3
	4
	3
	8.3

	Canada Warbler
	18
	16
	15
	12
	10
	12
	9
	15
	12
	10
	12.9
	6
	4
	1
	8
	1
	4
	4
	3
	5
	2
	3.8

	Clay-colored Sparrow
	3
	1
	3
	1
	
	4
	
	2
	
	2
	2.3
	1
	
	1
	
	
	
	1
	
	1
	
	1.0

	Cedar Waxwing
	19
	18
	22
	17
	19
	12
	14
	21
	14
	17
	17.3
	63
	48
	36
	54
	50
	21
	28
	26
	34
	37
	39.7

	Chipping Sparrow
	48
	40
	48
	37
	47
	34
	37
	41
	40
	32
	40.4
	13
	19
	22
	17
	19
	16
	3
	6
	16
	11
	14.2

	Chimney Swift
	2
	4
	4
	2
	2
	
	1
	4
	3
	1
	2.6
	1
	
	
	1
	
	1
	
	1
	2
	
	1.2

	Cliff Swallow
	17
	
	4
	4
	4
	7
	3
	6
	4
	
	6.1
	2
	
	
	
	
	1
	
	
	
	
	1.5

	Cape May Warbler
	15
	6
	3
	5
	9
	6
	8
	5
	8
	6
	7.1
	
	2
	2
	1
	
	3
	4
	1
	
	2
	2.1

	Common Goldeneye
	15
	29
	22
	14
	28
	20
	14
	14
	21
	19
	19.6
	19
	15
	10
	2
	7
	43
	4
	8
	1
	1
	11.0

	Species
	Spring
	Average 
	Fall
	Average

	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	

	Common Grackle
	44
	33
	40
	46
	42
	41
	47
	36
	41
	35
	40.5
	3
	4
	
	
	
	2
	6
	2
	2
	
	3.2

	Cooper's Hawk
	2
	4
	
	4
	2
	
	2
	3
	8
	5
	3.8
	5
	3
	1
	3
	1
	2
	1
	1
	2
	4
	2.3

	Common Loon
	54
	51
	53
	50
	55
	44
	51
	52
	44
	35
	48.9
	72
	77
	71
	69
	58
	41
	40
	51
	44
	44
	56.7

	Common Merganser
	56
	52
	55
	53
	57
	51
	56
	57
	48
	53
	53.8
	48
	21
	32
	35
	39
	50
	45
	50
	40
	26
	38.6

	Common Nighthawk
	6
	2
	4
	2
	1
	3
	1
	
	3
	1
	2.6
	2
	
	
	1
	
	
	1
	
	
	
	1.3

	Connecticut Warbler
	1
	
	
	
	1
	
	
	
	
	
	1.0
	
	1
	
	1
	
	
	
	
	
	
	1.0

	Common Raven
	49
	35
	48
	51
	53
	44
	42
	54
	45
	48
	46.9
	67
	56
	59
	69
	59
	46
	57
	60
	69
	49
	59.1

	Common Redpoll
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	2
	
	
	2
	1
	1.5

	Wilson's Snipe
	4
	6
	11
	18
	16
	3
	1
	4
	8
	4
	7.5
	
	
	1
	1
	2
	
	
	
	1
	
	1.3

	Common Tern
	10
	1
	9
	18
	21
	17
	19
	18
	17
	14
	14.4
	14
	9
	5
	17
	9
	13
	1
	
	
	2
	8.8

	Common Yellowthroat
	34
	30
	32
	25
	24
	26
	26
	27
	20
	23
	26.7
	38
	43
	33
	29
	28
	19
	31
	32
	39
	32
	32.4

	Chestnut-sided Warbler
	29
	23
	19
	21
	18
	14
	11
	17
	21
	17
	19.0
	3
	3
	
	4
	5
	3
	1
	2
	2
	3
	2.9

	Double-crested Cormorant
	56
	53
	54
	54
	56
	49
	55
	57
	48
	44
	52.6
	62
	57
	57
	53
	47
	56
	37
	40
	34
	40
	48.3

	Dickcissel
	
	
	
	
	
	
	
	
	
	
	
	
	1
	2
	
	
	
	
	
	
	
	1.5

	Downy Woodpecker
	22
	6
	3
	2
	3
	8
	5
	4
	3
	3
	5.9
	15
	42
	35
	31
	45
	38
	40
	54
	39
	20
	35.9

	Dunlin
	
	
	
	
	
	
	1
	
	
	
	1.0
	1
	
	
	
	
	
	
	
	
	
	1.0

	Eastern Bluebird
	9
	9
	11
	17
	25
	15
	16
	13
	23
	20
	15.8
	
	2
	1
	
	3
	
	
	
	
	1
	1.8

	Eastern Kingbird
	16
	13
	19
	12
	12
	12
	9
	18
	16
	12
	13.9
	4
	9
	5
	8
	14
	5
	1
	1
	
	6
	5.9

	Eastern Meadowlark
	4
	3
	4
	3
	5
	8
	9
	9
	5
	8
	5.8
	
	
	
	
	
	
	
	
	
	
	

	Eastern Phoebe
	38
	48
	39
	53
	54
	15
	22
	19
	26
	11
	32.5
	8
	7
	2
	3
	11
	3
	13
	5
	7
	5
	6.4

	Eastern Screech Owl
	
	
	
	
	
	
	
	
	
	
	
	3
	1
	
	
	
	
	
	1
	
	
	1.7

	Eastern Towhee
	
	1
	11
	1
	4
	1
	1
	4
	2
	3
	3.1
	
	
	
	
	
	
	1
	1
	
	
	1.0

	Eastern Wood-Pewee
	8
	10
	13
	8
	9
	5
	6
	13
	11
	9
	9.2
	
	2
	2
	
	
	
	
	2
	1
	1
	1.6

	European Starling
	30
	26
	31
	27
	33
	27
	15
	19
	27
	19
	25.4
	1
	
	1
	1
	1
	1
	
	2
	
	
	1.2

	Evening Grosbeak
	16
	
	8
	5
	2
	
	2
	
	
	
	6.6
	5
	2
	2
	
	
	2
	
	
	
	1
	2.4

	Field Sparrow
	3
	2
	4
	8
	4
	2
	3
	4
	6
	2
	3.8
	
	
	
	
	
	
	
	
	
	
	

	Fox Sparrow
	4
	2
	
	1
	3
	2
	1
	3
	1
	2
	2.1
	1
	1
	4
	2
	2
	1
	4
	6
	2
	4
	2.7

	Forster's Tern
	1
	
	
	
	
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Gadwall
	1
	
	
	
	
	
	
	
	
	1
	1.0
	1
	
	
	
	
	
	
	
	
	
	1.0

	Great Black-backed Gull
	12
	3
	2
	3
	
	1
	
	2
	1
	2
	3.3
	4
	2
	6
	24
	
	
	
	
	
	
	9.0

	Great Blue Heron
	26
	20
	16
	23
	32
	25
	17
	19
	20
	12
	21.0
	23
	11
	12
	20
	28
	18
	12
	13
	13
	9
	15.9

	Species
	Spring
	Average 
	Fall
	Average

	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	

	Great Crested Flycatcher
	6
	3
	11
	7
	10
	9
	10
	9
	16
	17
	9.8
	
	
	
	
	
	1
	5
	1
	2
	1
	2.0

	Golden-crowned Kinglet
	26
	24
	16
	12
	14
	20
	6
	15
	10
	15
	15.8
	47
	34
	37
	34
	34
	29
	37
	35
	45
	31
	36.3

	Gray-cheeked Thrush
	1
	2
	5
	4
	1
	3
	1
	4
	3
	3
	2.7
	15
	11
	6
	17
	9
	7
	8
	11
	6
	13
	10.3

	Great Horned Owl
	2
	
	3
	1
	7
	
	1
	
	1
	2
	2.4
	2
	5
	4
	7
	3
	1
	1
	2
	
	8
	3.7

	Glaucous Gull
	
	
	
	
	
	
	
	1
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Golden Eagle
	
	2
	2
	1
	1
	6
	2
	6
	2
	10
	3.6
	2
	
	1
	
	
	
	
	
	1
	
	1.3

	Gray Catbird
	21
	25
	13
	16
	28
	14
	27
	8
	14
	11
	17.7
	42
	32
	33
	36
	43
	9
	12
	13
	26
	26
	27.2

	Great Egret
	
	
	
	1
	
	
	
	
	
	
	1.0
	
	
	
	1
	
	
	1
	
	
	
	1.0

	Green Heron
	1
	1
	
	
	
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Greater Scaup
	2
	
	1
	
	
	
	
	
	
	
	1.5
	
	
	1
	
	
	
	
	
	
	
	1.0

	Greater Yellowlegs
	6
	5
	2
	13
	9
	6
	6
	8
	14
	7
	7.6
	13
	8
	7
	4
	3
	3
	2
	7
	7
	4
	5.8

	Golden-winged Warbler
	3
	
	2
	1
	
	1
	
	1
	
	2
	1.7
	
	
	1
	
	
	
	
	
	
	
	1.0

	Hairy Woodpecker
	9
	5
	16
	17
	18
	11
	9
	19
	14
	11
	12.9
	4
	19
	36
	47
	33
	26
	31
	36
	35
	10
	27.7

	Herring Gull
	55
	54
	51
	53
	50
	38
	41
	44
	44
	42
	47.2
	74
	67
	51
	60
	46
	62
	27
	42
	65
	52
	54.6

	Hermit Thrush
	11
	14
	13
	20
	29
	15
	10
	9
	14
	10
	14.5
	15
	21
	19
	28
	25
	14
	21
	24
	30
	15
	21.2

	Hermit Warbler
	
	1
	
	
	
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	House Finch
	5
	2
	1
	
	
	2
	
	
	
	
	2.5
	
	1
	
	
	
	
	
	
	
	
	1.0

	Horned Grebe
	10
	5
	4
	6
	3
	9
	2
	3
	2
	1
	4.5
	5
	10
	10
	2
	12
	8
	2
	7
	6
	10
	7.2

	Horned Lark
	3
	
	
	1
	
	
	
	1
	2
	
	1.8
	7
	11
	10
	3
	6
	4
	1
	3
	11
	5
	6.1

	Hooded Merganser
	4
	8
	3
	
	3
	3
	
	4
	3
	3
	3.9
	1
	24
	19
	
	10
	23
	3
	21
	3
	
	13.0

	House Sparrow
	
	
	
	1
	2
	1
	
	
	
	
	1.3
	
	
	
	
	
	
	
	
	
	
	

	Hooded Warbler
	4
	
	2
	
	
	
	
	
	
	
	3.0
	
	
	
	
	
	
	
	
	1
	
	1.0

	House Wren
	3
	1
	
	2
	2
	4
	12
	3
	9
	2
	4.2
	1
	4
	3
	1
	
	1
	10
	8
	5
	7
	4.4

	Indigo Bunting
	5
	1
	17
	18
	14
	12
	9
	18
	14
	17
	12.5
	
	9
	15
	1
	1
	
	5
	1
	2
	
	4.9

	Killdeer
	37
	14
	16
	27
	34
	35
	31
	25
	24
	14
	25.7
	2
	
	3
	2
	
	2
	
	
	
	
	2.3

	Lapland Longspur
	
	1
	
	
	
	
	
	
	
	
	1.0
	3
	
	
	
	
	
	
	
	
	
	3.0

	Lapland Longspur
	
	
	
	
	1
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Lawrence's Warbler
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	1.0

	Lesser Black-backed Gull
	
	
	
	1
	
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Least Flycatcher
	16
	14
	17
	17
	11
	15
	9
	9
	15
	13
	13.6
	6
	10
	12
	9
	3
	5
	8
	5
	9
	8
	7.5

	Least Sandpiper
	
	
	
	
	
	
	
	
	
	
	
	8
	1
	
	
	
	
	
	
	1
	
	3.3

	Species
	Spring
	Average 
	Fall
	Average

	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	

	Lesser Scaup
	3
	1
	
	
	
	
	
	
	
	
	2.0
	2
	
	1
	
	1
	
	
	
	
	
	1.3

	Lesser Yellowlegs
	3
	
	
	1
	1
	6
	3
	
	1
	2
	2.4
	11
	5
	1
	
	2
	1
	
	
	
	4
	4.0

	Lincoln's Sparrow
	15
	12
	12
	14
	9
	12
	9
	6
	7
	6
	10.2
	10
	5
	4
	6
	10
	7
	5
	1
	11
	6
	6.5

	Lesser Snow Goose
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	
	1
	
	
	
	1.0

	Mallard
	29
	33
	33
	22
	28
	17
	27
	34
	35
	33
	29.1
	14
	5
	5
	5
	8
	4
	5
	10
	11
	6
	7.3

	Magnolia Warbler
	33
	37
	31
	28
	32
	29
	24
	29
	23
	23
	28.9
	22
	25
	24
	20
	18
	15
	21
	15
	16
	19
	19.5

	Marsh Wren
	
	
	
	
	
	
	
	1
	
	
	1.0
	1
	
	
	
	
	
	
	
	
	
	1.0

	Merlin
	15
	14
	18
	12
	20
	29
	22
	39
	35
	28
	23.2
	29
	37
	32
	39
	29
	18
	19
	26
	51
	24
	30.4

	Mourning Dove
	15
	13
	17
	26
	26
	20
	10
	16
	15
	7
	16.5
	3
	4
	1
	2
	5
	
	1
	1
	3
	
	2.5

	Mourning Warbler
	6
	9
	15
	8
	11
	7
	8
	10
	5
	8
	8.7
	1
	
	3
	2
	2
	4
	3
	5
	3
	2
	2.8

	Mute Swan
	10
	
	
	
	
	
	
	
	
	
	10.0
	
	
	
	
	
	
	
	
	
	
	

	Myrtle Warbler
	52
	40
	40
	43
	41
	36
	37
	31
	41
	35
	39.6
	69
	54
	48
	54
	53
	50
	55
	49
	58
	53
	54.3

	Nashville Warbler
	31
	31
	37
	29
	30
	19
	26
	23
	24
	28
	27.8
	22
	27
	26
	31
	31
	24
	24
	17
	21
	22
	24.5

	Northern Cardinal
	2
	2
	2
	4
	
	1
	1
	3
	5
	1
	2.3
	13
	5
	3
	2
	
	5
	1
	26
	2
	2
	6.6

	Northern Goshawk
	4
	5
	3
	6
	
	2
	2
	
	4
	2
	3.5
	1
	3
	3
	2
	
	2
	
	4
	1
	
	2.3

	Northern Harrier
	13
	18
	24
	17
	14
	12
	22
	17
	18
	20
	17.5
	3
	5
	3
	5
	5
	5
	2
	2
	5
	3
	3.8

	Northern Mockingbird
	4
	6
	3
	3
	2
	
	3
	
	1
	1
	2.9
	
	
	
	
	
	
	
	
	1
	
	1.0

	Northern Parula
	15
	6
	6
	7
	9
	3
	2
	7
	4
	3
	6.2
	1
	2
	1
	1
	
	
	1
	
	
	
	1.2

	Northern Pintail
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	1.0

	Northern Waterthrush
	4
	2
	2
	8
	5
	5
	1
	2
	10
	7
	4.6
	9
	3
	6
	1
	7
	5
	6
	6
	7
	6
	5.6

	Northern Rough-winged Swallow
	52
	34
	45
	45
	29
	13
	6
	17
	16
	18
	27.5
	5
	4
	
	
	
	
	
	
	
	
	4.5

	Northern Shrike
	
	
	
	
	
	
	
	
	
	1
	1.0
	4
	1
	3
	4
	
	4
	1
	3
	4
	
	3.0

	Northern Saw-whet Owl
	
	
	
	
	
	
	
	
	
	
	
	1
	
	6
	2
	4
	1
	1
	1
	
	2
	2.3

	Orange-crowned Warbler
	21
	7
	9
	7
	5
	11
	11
	7
	7
	8
	9.3
	10
	15
	7
	7
	13
	15
	6
	6
	16
	10
	10.5

	Long-tailed Duck
	7
	18
	27
	19
	7
	14
	6
	6
	4
	7
	11.5
	10
	
	3
	3
	4
	
	4
	5
	2
	8
	4.9

	Orchard Oriole
	1
	
	1
	
	
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Olive-sided Flycatcher
	3
	
	
	3
	1
	1
	
	1
	3
	2
	2.0
	
	
	
	
	
	
	
	1
	1
	
	1.0

	Osprey
	3
	8
	8
	6
	6
	3
	6
	4
	7
	5
	5.6
	
	
	
	
	1
	
	1
	
	1
	1
	1.0

	Ovenbird
	31
	31
	31
	28
	25
	24
	22
	23
	21
	24
	26.0
	12
	12
	15
	20
	14
	12
	11
	22
	18
	13
	14.9

	Pied-billed Grebe
	6
	
	
	
	2
	6
	
	
	5
	
	4.8
	
	
	
	
	
	
	
	
	
	
	

	Peregrine Falcon
	1
	3
	5
	1
	2
	3
	
	6
	9
	7
	4.1
	1
	3
	2
	6
	3
	2
	
	1
	3
	2
	2.6

	Species
	Spring
	Average 
	Fall
	Average

	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	

	Philadelphia Vireo
	5
	2
	4
	2
	1
	1
	1
	3
	9
	4
	3.2
	
	2
	
	6
	1
	2
	
	3
	1
	6
	3.0

	Pied-billed Grebe
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	
	7
	
	
	1
	
	3.0

	Pine Siskin
	30
	
	7
	8
	10
	1
	8
	31
	10
	17
	13.6
	6
	6
	27
	15
	19
	42
	39
	12
	24
	26
	21.6

	Pine Warbler
	24
	33
	43
	29
	34
	33
	36
	33
	31
	32
	32.8
	4
	13
	13
	2
	9
	2
	10
	4
	4
	6
	6.7

	Pileated Woodpecker
	9
	14
	17
	18
	28
	16
	13
	18
	28
	17
	17.8
	4
	27
	11
	24
	25
	6
	7
	9
	7
	11
	13.1

	Prairie Warbler
	
	
	
	
	
	1
	
	
	
	
	1.0
	
	
	
	
	
	1
	
	
	
	
	1.0

	Purple Finch
	31
	7
	18
	16
	9
	5
	19
	27
	14
	13
	15.9
	42
	15
	18
	15
	4
	9
	11
	10
	4
	13
	14.1

	Purple Martin
	3
	
	1
	
	
	1
	1
	
	
	
	1.5
	
	
	
	
	
	
	
	
	
	
	

	Rose-breasted Grosbeak
	16
	9
	11
	8
	11
	5
	6
	12
	12
	6
	9.6
	5
	10
	
	1
	
	2
	2
	3
	
	6
	4.1

	Ring-billed Gull
	57
	51
	51
	52
	54
	46
	54
	53
	47
	49
	51.4
	80
	79
	75
	71
	66
	72
	70
	74
	72
	68
	72.7

	Red-breasted Merganser
	45
	25
	26
	18
	47
	33
	47
	40
	29
	21
	33.1
	13
	18
	10
	17
	15
	37
	8
	7
	14
	6
	14.5

	Red-breasted Nuthatch
	51
	8
	24
	32
	45
	39
	50
	43
	40
	33
	36.5
	52
	64
	70
	70
	56
	56
	68
	57
	62
	60
	61.5

	Red-bellied Woodpecker
	
	
	6
	2
	3
	3
	4
	3
	6
	4
	3.9
	
	2
	9
	
	
	1
	
	1
	2
	1
	2.7

	Ruby-crowned Kinglet
	42
	33
	27
	31
	38
	29
	33
	32
	35
	22
	32.2
	38
	35
	30
	30
	39
	20
	31
	23
	24
	23
	29.3

	Red Crossbill
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	
	1
	
	1.0

	Red-eyed Vireo
	21
	16
	26
	21
	24
	17
	21
	23
	17
	16
	20.2
	53
	55
	36
	54
	43
	29
	45
	29
	44
	46
	43.4

	Red-headed Woodpecker
	2
	1
	1
	
	
	1
	
	
	
	1
	1.2
	2
	
	9
	1
	
	4
	
	
	3
	1
	3.3

	Rough-legged Hawk
	2
	5
	9
	11
	5
	7
	9
	8
	5
	12
	7.3
	
	2
	
	
	
	
	1
	
	
	
	1.5

	Ring-necked Duck
	
	3
	8
	
	9
	4
	14
	11
	26
	10
	10.6
	
	
	2
	
	
	
	
	1
	2
	
	1.7

	Red-necked Grebe
	17
	5
	4
	8
	5
	10
	4
	1
	4
	3
	6.1
	22
	34
	4
	13
	12
	6
	9
	8
	7
	3
	11.8

	Rock Pigeon
	1
	1
	2
	5
	
	
	
	
	2
	1
	2.0
	1
	
	2
	4
	2
	
	
	
	3
	
	2.4

	Red-shouldered Hawk
	
	1
	6
	6
	10
	8
	8
	11
	5
	11
	7.3
	
	1
	
	1
	
	
	
	1
	1
	
	1.0

	Red-tailed Hawk
	3
	19
	26
	25
	10
	25
	16
	16
	23
	22
	18.5
	1
	8
	11
	12
	2
	11
	2
	7
	1
	2
	5.7

	Ruby-throated Hummingbird
	36
	23
	35
	30
	32
	28
	35
	33
	22
	18
	29.2
	42
	33
	23
	30
	23
	28
	17
	21
	24
	25
	26.6

	Red-throated Loon
	1
	
	
	
	
	
	
	1
	
	
	1.0
	1
	1
	
	1
	
	
	
	
	
	
	1.0

	Rusty Blackbird
	
	3
	1
	1
	2
	1
	1
	1
	3
	8
	2.3
	3
	5
	3
	5
	4
	3
	3
	1
	1
	2
	3.0

	Ruffed Grouse
	6
	32
	40
	42
	35
	21
	34
	33
	29
	26
	29.8
	15
	16
	15
	23
	22
	16
	19
	13
	16
	17
	17.2

	Ruddy Turnstone
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1.0

	Red-winged Blackbird
	41
	22
	43
	46
	44
	39
	40
	44
	39
	32
	39.0
	16
	2
	
	1
	3
	1
	2
	
	5
	2
	4.0

	Sandhill Crane
	10
	15
	34
	35
	10
	26
	32
	43
	36
	41
	28.2
	3
	4
	4
	5
	3
	2
	6
	5
	4
	2
	3.8

	Sanderling
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	1.0

	Species
	Spring
	Average 
	Fall
	Average

	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	

	Sage Thrasher
	
	
	
	1
	
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Savannah Sparrow
	12
	6
	8
	5
	7
	4
	3
	6
	6
	3
	6.0
	1
	5
	4
	4
	4
	9
	
	1
	10
	1
	4.3

	Short-billed Dowitcher
	
	
	
	
	
	
	1
	
	
	
	1.0
	1
	
	
	1
	
	
	
	
	
	
	1.0

	Dark-eyed Junco
	38
	18
	20
	18
	14
	17
	20
	15
	21
	21
	20.2
	37
	32
	34
	49
	27
	39
	38
	29
	41
	32
	35.8

	Scarlet Tanager
	3
	2
	3
	3
	7
	1
	2
	1
	10
	5
	3.7
	1
	2
	
	6
	1
	
	1
	2
	3
	2
	2.3

	Semipalmated Plover
	
	
	
	
	1
	
	
	
	
	1
	1.0
	
	1
	
	
	
	1
	
	
	1
	1
	1.0

	Semipalmated Sandpiper
	
	
	1
	
	
	
	
	
	
	
	1.0
	
	1
	1
	1
	
	
	
	1
	
	
	1.0

	Snow Bunting
	1
	
	
	
	
	
	
	
	
	
	1.0
	5
	8
	1
	5
	6
	5
	1
	6
	6
	1
	4.4

	Snowy Owl
	
	
	
	
	1
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Solitary Sandpiper
	1
	1
	1
	1
	2
	1
	
	
	2
	1
	1.3
	
	1
	
	
	
	
	1
	
	
	
	1.0

	Song Sparrow
	54
	46
	53
	53
	56
	51
	50
	55
	41
	27
	48.6
	67
	71
	49
	48
	61
	39
	58
	66
	52
	32
	54.3

	Spotted Sandpiper
	35
	24
	33
	34
	34
	30
	34
	35
	21
	27
	30.7
	5
	22
	8
	12
	16
	10
	3
	1
	1
	2
	8.0

	Sharp-shinned Hawk
	42
	34
	32
	36
	43
	37
	40
	30
	40
	38
	37.2
	16
	18
	25
	35
	13
	17
	8
	14
	25
	11
	18.2

	Surf Scoter
	
	4
	
	1
	1
	
	
	
	
	
	2.0
	3
	
	
	1
	1
	3
	
	
	
	11
	3.8

	Summer Tanager
	
	
	
	
	
	
	
	
	
	5
	5.0
	
	
	4
	
	
	
	
	
	
	
	4.0

	Swamp Sparrow
	5
	3
	4
	9
	4
	6
	6
	7
	5
	7
	5.6
	6
	7
	8
	2
	3
	3
	4
	5
	6
	3
	4.7

	Swainson's Thrush
	14
	12
	13
	14
	12
	11
	8
	12
	12
	13
	12.1
	13
	17
	14
	22
	14
	14
	18
	20
	26
	12
	17.0

	Tennessee Warbler
	10
	6
	4
	3
	5
	
	3
	6
	7
	2
	5.1
	4
	16
	9
	15
	10
	5
	2
	1
	4
	5
	7.1

	Townsend's Solitaire
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	
	
	
	
	1.0

	Tree Swallow
	57
	49
	55
	54
	52
	42
	36
	38
	37
	27
	44.7
	5
	4
	3
	1
	
	2
	1
	
	
	
	2.7

	Traill's Flycatcher
	15
	7
	9
	10
	8
	4
	10
	14
	10
	10
	9.7
	5
	5
	4
	4
	7
	10
	4
	6
	10
	1
	5.6

	Trumpeter Swan
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	6
	
	
	1
	
	3.5

	Turkey Vulture
	49
	33
	48
	51
	47
	38
	38
	44
	45
	35
	42.8
	21
	27
	30
	29
	16
	20
	7
	22
	13
	4
	18.9

	Upland Sandpiper
	
	
	
	
	
	
	
	1
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Veery
	9
	4
	11
	13
	18
	11
	7
	13
	12
	9
	10.7
	
	
	4
	4
	4
	8
	4
	4
	2
	4
	4.3

	Vesper Sparrow
	
	
	
	1
	1
	2
	
	
	
	
	1.3
	1
	1
	
	
	
	
	
	
	
	1
	1.0

	Warbling Vireo
	8
	5
	6
	1
	3
	4
	1
	6
	1
	1
	3.6
	1
	1
	2
	2
	
	
	
	
	
	
	1.5

	White-breasted Nuthatch
	11
	1
	2
	3
	10
	3
	6
	
	2
	5
	4.8
	
	2
	
	13
	3
	7
	
	6
	2
	3
	5.1

	White-crowned Sparrow
	24
	20
	19
	19
	24
	17
	18
	18
	17
	10
	18.6
	29
	28
	35
	40
	30
	32
	37
	38
	35
	30
	33.4

	Western Meadowlark
	
	
	1
	
	
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	White-eyed Vireo
	
	1
	3
	
	
	
	
	
	
	
	2.0
	
	
	
	
	
	
	
	
	
	
	

	Species
	Spring
	Average 
	Fall
	Average

	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	

	Worm-eating Warbler
	
	
	2
	
	
	
	
	
	
	
	2.0
	
	
	
	
	
	
	
	
	
	
	

	Whimbrel
	
	
	
	
	1
	
	
	1
	1
	
	1.0
	
	
	1
	
	
	
	
	
	
	
	1.0

	Willow Flycatcher
	
	
	
	1
	
	
	
	
	1
	1
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Wild Turkey
	
	
	
	
	
	2
	3
	25
	4
	1
	7.0
	
	
	
	
	
	
	
	30
	
	
	30.0

	Wilson's Warbler
	18
	10
	12
	13
	6
	10
	12
	12
	8
	5
	10.6
	7
	5
	2
	9
	5
	6
	8
	11
	9
	10
	7.2

	Winter Wren
	31
	7
	25
	15
	26
	10
	7
	16
	14
	15
	16.6
	23
	22
	14
	5
	10
	9
	11
	12
	5
	8
	11.9

	Wood Duck
	5
	4
	1
	5
	1
	4
	
	3
	9
	5
	4.1
	3
	1
	2
	
	
	
	
	
	2
	
	2.0

	Wood Thrush
	2
	2
	4
	3
	7
	4
	2
	2
	4
	2
	3.2
	
	
	
	2
	1
	1
	
	
	
	
	1.3

	Western Palm Warbler
	34
	26
	23
	18
	27
	24
	28
	22
	19
	21
	24.2
	7
	18
	7
	17
	23
	8
	7
	9
	15
	12
	12.3

	Eastern Whip-poor-will
	2
	1
	6
	16
	9
	3
	4
	7
	3
	4
	5.5
	1
	
	
	
	1
	1
	
	6
	1
	7
	2.8

	White-throated Sparrow
	41
	33
	31
	35
	22
	26
	29
	28
	30
	22
	29.7
	41
	38
	42
	59
	42
	20
	46
	45
	44
	26
	40.3

	White-winged Crossbill
	
	
	
	
	
	
	
	1
	
	3
	2.0
	1
	
	
	2
	
	
	15
	
	5
	13
	7.2

	White-winged Scoter
	9
	23
	19
	17
	11
	5
	5
	1
	6
	3
	9.9
	13
	21
	7
	15
	10
	5
	18
	8
	3
	4
	10.4

	Yellow-breasted Chat
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	
	1
	1.0

	Yellow-billed Cuckoo
	
	
	
	
	
	
	
	
	
	
	
	2
	2
	2
	1
	
	1
	2
	
	1
	2
	1.6

	Yellow-bellied Flycatcher
	8
	9
	12
	11
	8
	7
	4
	12
	5
	10
	8.6
	3
	1
	1
	
	1
	4
	2
	4
	3
	3
	2.4

	Yellow-bellied Sapsucker
	3
	7
	8
	4
	7
	8
	15
	9
	11
	5
	7.7
	1
	2
	3
	6
	5
	3
	
	2
	3
	10
	3.9

	Yellow-shafted Flicker
	46
	32
	48
	43
	28
	36
	33
	38
	34
	34
	37.2
	42
	32
	43
	44
	36
	28
	33
	26
	30
	24
	33.8

	Yellow-throated Vireo
	
	
	1
	
	
	
	
	
	1
	
	1.0
	
	1
	
	
	
	
	
	
	1
	
	1.0

	Yellow-throated Warbler
	
	
	1
	
	
	
	
	
	
	
	1.0
	
	
	
	
	
	
	
	
	
	
	

	Yellow Warbler
	34
	28
	35
	22
	25
	18
	17
	27
	23
	18
	24.7
	12
	19
	6
	7
	6
	4
	2
	11
	7
	9
	8.3




[bookmark: _Toc193386671][bookmark: _Toc193387804]Table 15.4. Banding totals of birds captured in spring at Cabot Head Research Station. 2002-2011
	Species
	Spring

	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011

	American Woodcock
	
	
	
	
	
	
	1
	1
	
	

	Sharp shinned Hawk
	29
	20
	12
	10
	14
	16
	22
	14
	24
	34

	Merlin
	
	
	
	
	
	
	1
	
	
	

	Black-billed Cuckoo
	1
	
	
	
	
	2
	4
	2
	
	

	Yellow bellied Sapsucker
	
	1
	
	2
	
	2
	
	5
	1
	2

	Hairy Woodpecker
	
	
	
	1
	
	
	
	2
	3
	

	Yellow-shafted Flicker
	1
	1
	
	8
	4
	12
	6
	5
	5
	4

	Intermediate Flicker
	
	
	
	
	1
	
	
	
	
	

	Pileated Woodpecker
	
	1
	
	1
	
	
	
	
	1
	1

	Whip-poor-will
	
	
	
	1
	
	
	
	
	
	

	Eastern Wood-Pewee
	
	8
	1
	2
	1
	
	2
	3
	1
	

	Yellow-bellied Flycatcher
	15
	22
	17
	22
	7
	10
	5
	20
	4
	16

	Traill's Flycatcher
	14
	13
	11
	18
	13
	6
	26
	32
	31
	16

	Least Flycatcher
	9
	17
	22
	20
	8
	14
	12
	16
	11
	13

	Eastern Phoebe
	5
	2
	3
	4
	4
	3
	
	10
	1
	3

	Great-crested Flycatcher
	
	
	
	
	
	
	
	
	1
	

	Northern Shrike
	
	
	
	
	
	
	
	
	
	1

	White-eyed Vireo
	
	
	1
	
	
	
	
	
	
	

	Blue-headed Vireo
	6
	
	
	1
	3
	4
	4
	5
	7
	4

	Philadelphia Vireo
	2
	2
	
	1
	
	
	4
	6
	1
	

	Warbling Vireo
	3
	
	
	
	
	1
	
	1
	
	

	Red-eyed Vireo
	10
	14
	14
	10
	15
	13
	25
	12
	9
	14

	Blue Jay
	13
	21
	88
	16
	14
	28
	62
	24
	11
	10

	Tree Swallow
	
	
	1
	
	
	
	
	
	
	

	Barn Swallow
	1
	1
	
	2
	
	
	
	
	
	

	Black-capped Chickadee
	342
	6
	14
	6
	22
	10
	76
	9
	16
	166

	Red-breasted Nuthatch
	17
	1
	2
	2
	17
	2
	17
	5
	2
	9

	Brown Creeper
	6
	30
	10
	20
	45
	65
	8
	56
	12
	86

	House Wren
	2
	
	
	2
	1
	2
	
	1
	
	1

	Winter Wren
	2
	2
	3
	1
	2
	1
	3
	2
	2
	

	Golden-crowned Kinglet
	6
	77
	36
	33
	186
	241
	3
	431
	50
	149

	Ruby-crowned Kinglet
	79
	145
	74
	81
	228
	222
	65
	154
	61
	124

	Blue-gray Gnatcatcher
	1
	
	
	
	
	
	
	
	
	

	Veery
	1
	4
	22
	6
	21
	12
	5
	7
	10
	12

	Gray-cheeked Thrush
	1
	2
	5
	4
	1
	3
	1
	4
	8
	6

	Swainson's Thrush
	13
	12
	21
	27
	42
	18
	14
	27
	29
	43

	Hermit Thrush
	8
	14
	6
	16
	12
	21
	18
	12
	14
	11

	Wood Thrush
	1
	1
	1
	2
	4
	3
	2
	2
	5
	2

	American Robin
	8
	15
	5
	6
	10
	12
	3
	5
	6
	5

	Gray Catbird
	11
	16
	11
	16
	18
	9
	14
	7
	13
	8

	Northern Mockingbird
	
	
	
	1
	
	
	
	
	
	

	Brown Thrasher
	3
	7
	7
	8
	6
	2
	12
	8
	7
	3

	Cedar Waxwing
	
	4
	
	2
	7
	
	
	21
	
	

	Blue-winged Warbler
	1
	
	
	
	
	
	
	
	
	1

	Golden-winged Warbler
	3
	
	1
	
	
	
	
	1
	
	1

	Tennessee Warbler
	6
	1
	
	
	1
	
	1
	2
	
	

	Orange-crowned Warbler
	29
	5
	8
	8
	6
	23
	11
	4
	4
	6

	Nashville Warbler
	227
	61
	18
	49
	34
	37
	24
	23
	33
	41

	Northern Parula
	3
	9
	
	1
	
	1
	
	1
	1
	1

	Yellow Warbler
	22
	16
	8
	4
	11
	7
	12
	13
	9
	4

	Chestnut-sided Warbler
	26
	20
	14
	12
	12
	12
	8
	13
	21
	16

	Magnolia Warbler
	184
	144
	109
	116
	81
	121
	63
	73
	83
	73

	Cape May Warbler
	9
	1
	
	2
	8
	6
	
	2
	3
	1

	Black-throated Blue Warbler
	36
	64
	21
	19
	29
	23
	20
	26
	25
	27

	Species
	Spring

	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011

	Myrtle Warbler
	244
	68
	49
	28
	34
	111
	27
	27
	31
	21

	Black-throated Green Warbler
	38
	27
	25
	15
	25
	27
	17
	27
	19
	22

	Hermit Warbler
	
	1
	
	
	
	
	
	
	
	

	Blackburnian Warbler
	13
	4
	2
	5
	3
	3
	
	2
	11
	3

	Pine Warbler
	4
	1
	2
	1
	1
	3
	
	2
	
	4

	Western Palm Warbler
	216
	61
	55
	38
	42
	145
	52
	64
	49
	52

	Bay-breasted Warbler
	11
	1
	1
	3
	3
	8
	
	1
	7
	

	Blackpoll Warbler
	4
	4
	1
	1
	3
	3
	1
	
	2
	1

	Black-and-White Warbler
	78
	72
	45
	42
	43
	49
	31
	57
	55
	49

	American Redstart 
	204
	171
	223
	152
	197
	147
	195
	273
	190
	146

	Worm-eating Warbler
	
	
	1
	
	
	
	
	
	
	

	Ovenbird
	37
	27
	26
	40
	31
	29
	19
	38
	30
	19

	Northern Waterthrush
	2
	3
	2
	7
	5
	6
	1
	2
	13
	5

	Connecticut Warbler
	
	
	
	
	1
	
	
	
	
	

	Mourning Warbler
	14
	12
	11
	9
	11
	6
	7
	17
	8
	9

	Common Yellowthroat
	56
	60
	45
	49
	27
	23
	35
	51
	34
	24

	Hooded Warbler
	1
	
	
	
	
	
	
	
	
	

	Wilson's Warbler
	32
	25
	20
	16
	11
	17
	21
	19
	11
	12

	Canada Warbler
	19
	24
	22
	13
	19
	16
	11
	21
	17
	16

	American Tree Sparrow
	5
	3
	2
	2
	6
	17
	6
	18
	1
	3

	Chipping Sparrow
	47
	14
	17
	19
	16
	10
	7
	13
	15
	7

	Clay-colored Sparrow
	2
	
	
	1
	
	
	
	
	
	

	Field Sparrow
	1
	
	
	1
	3
	2
	
	1
	1
	

	Savannah Sparrow
	1
	3
	1
	1
	4
	4
	2
	1
	2
	

	Fox Sparrow
	2
	2
	
	1
	1
	3
	1
	4
	1
	1

	Song Sparrow
	12
	19
	9
	8
	15
	15
	10
	26
	4
	9

	Lincoln's Sparrow
	17
	10
	11
	25
	13
	21
	13
	7
	7
	9

	Swamp Sparrow
	3
	4
	6
	6
	3
	3
	6
	9
	4
	7

	White-throated Sparrow
	71
	26
	26
	91
	47
	57
	68
	73
	64
	48

	Eastern White-crowned Sparrow
	17
	19
	14
	69
	39
	38
	20
	19
	15
	4

	Slate-colored Junco
	69
	25
	20
	19
	46
	150
	45
	109
	15
	53

	Eastern Towhee
	
	
	2
	1
	1
	
	
	2
	
	1

	Northern Cardinal 
	1
	1
	
	1
	
	1
	
	2
	1
	

	Rose-breasted Grosbeak
	1
	4
	3
	2
	6
	1
	4
	6
	6
	

	Indigo Bunting
	3
	1
	5
	4
	
	3
	3
	6
	5
	2

	Rusty Blackbird
	
	
	
	
	
	
	1
	
	
	

	Common Grackle
	
	
	1
	
	
	
	
	
	
	1

	Red-winged Blackbird
	
	
	
	
	
	
	1
	
	
	1

	Brown-headed Cowbird
	
	
	
	
	
	
	
	1
	
	

	Baltimore Oriole
	8
	2
	
	
	2
	
	
	
	
	

	Purple Finch
	
	3
	
	
	
	3
	
	2
	
	1

	Pine Siskin
	1
	
	
	
	
	1
	
	3
	
	

	American Goldfinch
	41
	4
	1
	1
	2
	5
	1
	1
	2
	1

	Total
	2431
	1481
	1214
	1234
	1548
	1891
	1160
	1971
	1145
	1446

	Species Total
	74
	69
	61
	73
	66
	67
	61
	75
	66
	66





[bookmark: _Toc193386672][bookmark: _Toc193387805]Table 15.5. Banding totals of birds captured in fall at Cabot Head Research Station. 2002-2011
	Species
	Fall

	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011

	American Woodcock
	
	
	
	
	
	
	
	1
	
	2

	Sharp shinned Hawk
	
	2
	2
	3
	3
	3
	2
	1
	3
	5

	Cooper's Hawk
	1
	
	
	
	
	
	
	
	
	

	Merlin
	
	
	1
	
	
	1
	
	
	
	

	Yellow-billed Cuckoo
	2
	2
	
	1
	
	2
	2
	
	1
	

	Black-billed Cuckoo
	2
	5
	
	
	
	
	
	
	
	

	Northern Saw-whet Owl
	1
	
	
	
	1
	1
	1
	1
	
	2

	Belted Kingfisher
	1
	1
	2
	
	1
	
	
	
	
	1

	Red bellied Woodpecker
	
	1
	1
	
	
	
	
	
	1
	

	Yellow bellied Sapsucker
	
	1
	
	1
	1
	2
	
	
	1
	3

	Downy Woodpecker
	1
	12
	4
	3
	6
	7
	4
	31
	13
	4

	Hairy Woodpecker
	
	5
	5
	2
	4
	11
	8
	8
	6
	

	Black-backed Woodpecker
	
	
	
	
	1
	
	
	
	
	

	Yellow-shafted Flicker
	
	3
	2
	1
	6
	2
	3
	4
	6
	4

	Pileated Woodpecker
	1
	
	
	
	1
	1
	1
	
	1
	1

	Eastern Wood-Pewee
	
	
	
	
	
	
	
	1
	
	

	Yellow-bellied Flycatcher
	3
	1
	1
	
	
	3
	1
	3
	2
	2

	Traill's Flycatcher
	3
	5
	3
	6
	6
	16
	5
	7
	12
	1

	Least Flycatcher
	3
	5
	5
	7
	3
	6
	4
	3
	9
	6

	Olive-sided Flycatcher
	
	
	
	
	
	
	
	
	1
	

	Eastern Phoebe
	4
	1
	
	
	3
	2
	4
	1
	1
	

	Great Crested Flycatcher
	
	
	
	
	
	1
	1
	
	1
	

	Eastern Kingbird
	1
	
	
	
	
	
	
	
	
	

	Northern Shrike
	2
	1
	3
	1
	
	2
	
	
	
	

	Blue-headed Vireo
	1
	3
	4
	11
	8
	1
	8
	3
	9
	7

	Philadelphia Vireo
	
	1
	
	2
	
	1
	
	2
	1
	4

	Red-eyed Vireo
	51
	117
	31
	239
	52
	49
	66
	24
	121
	105

	Blue Jay
	3
	4
	3
	6
	
	1
	4
	2
	3
	4

	Black-capped Chickadee
	29
	368
	169
	717
	12
	269
	47
	131
	125
	94

	Red-breasted Nuthatch
	5
	26
	62
	73
	17
	89
	93
	22
	37
	24

	White-breasted Nuthatch
	
	
	
	1
	
	2
	
	
	
	

	Brown Creeper
	53
	48
	28
	32
	46
	39
	31
	19
	65
	22

	House Wren
	
	2
	1
	
	
	
	1
	2
	1
	1

	Winter Wren
	3
	1
	5
	4
	4
	8
	8
	6
	2
	6

	Golden-crowned Kinglet
	490
	321
	262
	113
	407
	148
	255
	312
	514
	205

	Ruby-crowned Kinglet
	71
	122
	62
	20
	106
	40
	63
	48
	41
	31

	Blue-gray Gnatcatcher
	1
	
	
	
	
	
	
	
	
	

	Veery
	
	
	3
	5
	3
	6
	4
	2
	1
	2

	Gray-cheeked Thrush
	19
	16
	12
	22
	9
	12
	8
	9
	6
	21

	Swainson's Thrush
	11
	38
	16
	36
	10
	18
	15
	50
	34
	23

	Hermit Thrush
	16
	34
	24
	48
	57
	28
	39
	32
	49
	87

	Wood Thrush
	
	
	
	2
	1
	1
	
	
	
	

	American Robin
	11
	19
	16
	10
	36
	1
	21
	20
	17
	15

	Gray Catbird
	10
	7
	7
	12
	7
	5
	2
	5
	2
	4

	Brown Thrasher
	1
	
	
	
	
	
	
	
	
	

	American Pipit
	1
	
	1
	
	
	
	
	
	
	

	Cedar Waxwing
	43
	10
	16
	117
	80
	2
	45
	4
	26
	81

	Blue-w.x Golden-w.Warbler
	1
	
	
	
	
	
	
	
	
	

	Golden-winged Warbler
	
	
	1
	
	
	
	
	
	
	

	Tennessee Warbler
	3
	8
	38
	44
	5
	
	
	2
	6
	4

	Orange-crowned Warbler
	10
	23
	9
	3
	23
	23
	4
	6
	15
	5

	Nashville Warbler
	41
	48
	24
	78
	32
	37
	22
	21
	19
	27

	Northern Parula
	
	
	
	1
	
	
	1
	
	
	

	Yellow Warbler
	6
	13
	3
	4
	4
	1
	1
	2
	3
	8

	Species
	Fall

	
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011

	Chestnut-sided Warbler
	5
	2
	
	1
	3
	3
	1
	1
	1
	1

	Magnolia Warbler
	17
	29
	25
	34
	20
	21
	20
	25
	26
	18

	Cape May Warbler
	
	3
	1
	1
	
	3
	2
	1
	
	1

	Black-throated Blue Warbler
	21
	18
	14
	7
	14
	11
	18
	18
	13
	16

	Myrtle Warbler
	90
	92
	34
	204
	70
	50
	59
	54
	70
	84

	Black-throated Green Warbler
	116
	115
	115
	81
	29
	15
	37
	35
	45
	75

	Blackburnian Warbler
	5
	3
	3
	10
	
	5
	
	
	3
	2

	Pine Warbler
	2
	
	2
	
	
	
	2
	
	1
	3

	Western Palm Warbler
	6
	10
	1
	10
	18
	8
	2
	3
	7
	6

	Bay-breasted Warbler
	
	2
	
	6
	2
	5
	5
	1
	7
	5

	Blackpoll Warbler
	6
	6
	7
	23
	5
	7
	6
	10
	8
	19

	Black-and-White Warbler
	26
	30
	17
	15
	12
	12
	25
	33
	21
	32

	American Redstart 
	103
	198
	85
	65
	66
	44
	171
	124
	82
	133

	Ovenbird
	10
	16
	16
	24
	17
	10
	16
	25
	19
	18

	Northern Waterthrush
	11
	4
	4
	1
	7
	4
	8
	7
	15
	11

	Connecticut Warbler
	
	1
	
	1
	
	
	
	
	
	

	Mourning Warbler
	1
	
	
	2
	3
	3
	2
	4
	3
	2

	Common Yellowthroat
	17
	35
	31
	23
	26
	18
	17
	25
	39
	26

	Hooded Warbler
	
	
	
	
	
	
	
	
	1
	

	Wilson's Warbler
	5
	4
	2
	10
	4
	11
	9
	12
	9
	8

	Canada Warbler
	7
	4
	1
	4
	1
	3
	5
	3
	7
	2

	Yellow-breasted Chat
	
	
	
	
	
	
	
	1
	
	1

	Scarlet Tanager
	1
	
	
	2
	
	
	
	
	
	

	American Tree Sparrow
	10
	19
	56
	12
	18
	29
	28
	27
	88
	29

	Chipping Sparrow
	3
	1
	6
	6
	1
	4
	
	1
	2
	1

	Clay-colored Sparrow
	
	1
	
	
	
	
	
	
	
	

	Savannah Sparrow
	1
	3
	1
	2
	2
	8
	
	
	4
	

	Fox Sparrow
	
	1
	3
	2
	2
	1
	3
	5
	2
	5

	Song Sparrow
	20
	17
	10
	10
	15
	13
	22
	20
	18
	12

	Lincoln's Sparrow
	9
	2
	4
	7
	8
	9
	4
	
	13
	5

	Swamp Sparrow
	4
	11
	7
	2
	4
	2
	5
	4
	4
	5

	White-throated Sparrow
	49
	42
	84
	199
	43
	39
	158
	84
	58
	56

	Eastern White-crowned Sparrow
	29
	22
	79
	26
	19
	127
	53
	56
	41
	33

	Slate-colored Junco
	43
	65
	63
	56
	103
	80
	83
	63
	92
	96

	Eastern Towhee
	
	
	
	
	
	
	1
	1
	
	

	Snow Bunting
	
	
	
	
	1
	
	
	
	3
	

	Northern Cardinal 
	1
	3
	1
	1
	
	1
	1
	2
	1
	1

	Rose-breasted Grosbeak
	1
	6
	
	
	
	2
	1
	
	
	8

	Indigo Bunting
	
	5
	5
	1
	1
	
	5
	
	1
	

	Summer Tanager
	
	
	1
	
	
	
	
	
	
	

	Scarlet Tanager
	
	
	
	1
	
	
	
	
	1
	2

	Rusty Blackbird
	
	
	
	
	
	1
	
	
	
	

	Baltimore Oriole
	
	1
	
	
	
	
	1
	
	
	

	Pine Grosbeak
	
	
	
	2
	
	5
	
	
	
	

	Purple Finch
	2
	3
	5
	2
	2
	3
	4
	7
	2
	17

	White-winged Crossbill
	
	
	
	
	
	
	22
	
	
	2

	Pine Siskin
	
	
	4
	
	
	3
	44
	5
	22
	170

	American Goldfinch
	3
	
	
	
	6
	1
	1
	
	1
	3

	Common Redpoll
	
	
	
	
	
	6
	
	
	5
	

	Total 
	1530
	2047
	1513
	2477
	1477
	1419
	1615
	1442
	1890
	1719

	Species Total
	68
	68
	65
	67
	62
	74
	68
	63
	73
	69


Blue-w.x Golden-w.Warbler: Hybrid of Blue-winged and Golden-winged Warbler


[bookmark: _Toc193387722]Figure 15.1. 10-year population trends (2000-2010) at Cabot Head Research Station.
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