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Preface

Cabot Head is a promontory of the northeast headland of the upper Bruce Peninsula in south-central Ontario. Cabot Head Research Station (CHRS) is situated on the western side of Wingfield Basin (at 45°15’N, 81°18’W) near the community of Dyer’s Bay. In 2001, Cabot Head was designated as an Important Bird Area (IBA) by Birdlife International for its significant concentrations of migratory bird species (Cheskey and Wilson, 2001). Ontario Parks and Bruce Peninsula Bird Observatory (BPBO) manage Cabot Head Research Station.


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. The Canadian Migration Monitoring Network (CMMN) is a nation wide Bird Studies Canada initiative, enacted to assess changes in populations during migration. There are 21 stations across Canada where data are being collected for each bird species during the spring and fall migrations, typically through a standardized capture and observation protocol. Bruce Peninsula Bird Observatory has demonstrated through data collection since 1998 that Cabot Head is a significant site for monitoring migrating landbirds and can therefore contribute to the CMMN.

Bruce Peninsula Bird Observatory was incorporated as a charitable non-profit organization in 2001 to initiate and direct ornithological assessments and monitoring at Cabot Head and surrounding areas. Migration monitoring has been the primary focus of bird research at Cabot Head since 1998. This document reports on results of the fall 2006, migration monitoring season at Cabot Head Research Station. 

Executive Summary


This document summarizes the results of migration monitoring at Cabot Head in fall 2006. Due to variability in monitoring protocols between years, results from 2006 will be more relevant after subsequent coverage with the same protocol. However, the monitoring followed the same protocol established in 2002.

Fall fieldwork began on August 16 and ended on October 31 for a total of 77 consecutive days of coverage. In total, 1,477 birds of 62 species were banded and 125 birds of 29 species were recaptured. In addition, 14 Northern Saw-whet Owls were banded within the 14 nights of owl banding. Recapture data indicates that stopover rates at Cabot Head are generally low but highly variable depending on species and years. It appears that some species could use Cabot Head as a stopover habitat, to rest and refuel. Analysis of capture rate per net location indicates a large degree of variation associated with habitat characteristics and species behaviour.

The defining characteristic of fall migration in 2006 was a medium to good coverage, due to relatively bad weather. Furthermore, many species were caught in low numbers this fall. As a consequence, the banding total is the second lowest since 2002 (see Appendix I for banding fall totals per year). A total of 128 species of birds were detected in the standard count area over the course of the field season. The highest one-day species total was 53, recorded on September 5. Two unusual species, Black-backed Woodpecker and Snow Bunting, were banded this fall, a first since 2002.

The fall 2006 migration monitoring season was a success thanks to the efforts of the 9 volunteer field biologists who contributed their time to this project. 

1.0 Methods


The migration monitoring program at Cabot Head as any CMMN station follows a field protocol (established by Heagy et al, 2003, modified from Heagy 2002) as it is essential for the production of population indices that data collection be consistent over the long term. At Cabot Head Research Station, fifteen mist nets are operated for 6 hours commencing no later than 1 half hour before sunrise, weather permitting. Personnel also complete a census done for one hour along a fixed route, where all bird seen or heard is recorded. Supplemental surveys such as visible migration counts and bay watches are completed when circumstances permit.  As part of the Canadian Migration Monitoring Network, data are sent to Bird Studies Canada (BSC) for analysis.

2.0 Season Summary

August


Fieldwork for fall migration monitoring began at Cabot Head Research Station on August 16 with fifteen mist nets in operation. August is normally a quiet month of migration in southern Ontario. Banding was possible every day in this period, with only a few net-hours lost to bad weather (87% of the potential mist net hours were realized). A total of 260 birds for 39 species were banded in August. The American Redstart was the most common species caught, with 22% of the banding total, followed by the Red-eyed Vireo (9%). The best day was the 19 with 39 banded of 14 species (12 American Redstarts). Around 16 birds per day, on average, were caught and banded during this month. 

The American Redstart is usually the most abundant species during this period, both observed and banded, because of a large breeding population around the station and a rather early fall migration. That is again the case, this year, with 22% of the birds banded in August being American Redstarts, compared to 11%, 26% and 44% in August 2005, 2004 and 2003 respectively. However, the relatively high percentage reflects more a low banding total for August as a whole. Indeed, the banding total for American Redstart is the lowest of the 5 years of fall monitoring. It is possible, however, that this low total is a consequence of bad weather for migration at Cabot Head (see below Weather). The Cedar Waxwing and Red-eyed Vireo were among the most abundant landbird species in August as many individuals were observed feeding in the chokecherry trees. The two species took advantage of the abundant fruit crop this fall, but not in the same extent than last fall, as shown by the lowest banding total. The other most abundant species, the Common Yellowthroat and Black-throated Green Nashville Warbler accounted for less than 8% of the banded birds this month. 

On August 26, 47 species were recorded (either caught or observed), one of the highest total of the season. A truly early migrant, the Barn Swallow, was last seen on September 4. Usually, no major concentration of raptors occurs in fall on the Bruce Peninsula, a consequence of its geography: Soaring raptors avoid over-water crossings as no thermals develop over water. A small concentration of 35 Broad-winged Hawks occurred only on one day, August 28.

Weather for the August period was warm and clear, except for a few thunderstorms. However, periods of strong wind (of, at least, 4 to 5 on the Beaufort scale) occurred frequently: 6 days (out of 16) had strong winds during the morning.

September


The defining characteristic of September was a frequently windy weather throughout the month: 33% of the possible mist net hours was lost! In part due to the adverse conditions, only 512 birds were banded during the month for 44 species. The most common species caught were Golden-crowned Kinglet (18% of the monthly total), Cedar Waxwing (13%), Ruby-crowned Kinglet (9%) and Myrtle Warbler (8%). 

September is the most diverse month: 44 species were caught compared to 39 for August and 37 for October. Many species migrate mainly during this month (i.e., warblers, White-throated Sparrow and Swainson’s Thrush), while early migrants are still moving through (American Redstart and Black and White Warbler, for example). And the earliest individuals of the late migrants can also be encountered at the end of the month (Kinglets, Hermit Thrush, Sparrows). 

September was only slightly busier than August: an average of 19 birds a day were banded (range from only 1 or 2 birds – in as few as 2.5 or 14.5 mist net hours or as many as 72 mist net hours – to 77; 10 days with less than 10 birds banded). September 26 was the best day since the opening day. In 77 mist net hours, 77 birds of 14 species were banded, the most abundant being Golden-crowned Kinglet (41 banded and 100 Estimated Total), Myrtle Warbler (7 banded and 30 ET) and Ruby-crowned Kinglet (6 banded and 20 ET). 

During the first two weeks of the month, the captures and migration in general were particularly poor. The maximum of banded birds in a day was only 24 during this period, with Cedar Waxwing and the Myrtle Warbler being the most common birds caught. Strong wind, sometimes with rain, may have precluded birds to move through or to use the area. In particular, between September 6 and 14, the area experienced strong winds (mostly from the East) almost daily. It rained on September 11 and 12. The following day was still overcast, with a North wind. As a consequence, only a total of 60 birds were banded during these 9 days and this period has the lowest capture rate of the season (see Banding data analysis below). Then, after a clear and calm night, a good day of migration occurred on September 15: 47 species were recorded, among the most diverse days of the fall, including the first gray-cheeked Thrush, Blue-headed Vireo and Golden-crowned Kinglet of the season. The weather of the day was also clear and calm. The majority of the 43 birds caught in the nets were still Cedar Waxwings, but Palm Warblers, Swaison’s and Gray-cheeked Thrushes, American Redstarts, among others, completed the tally. 9 species of warblers were detected this day. The last Black-throated Green Warbler of the fall was banded the 20 and the last American Redstart the 21.

Shortly after September 15, strong winds resumed and captures dropped. However, numbers of birds caught were higher during North winds. Towards the end of the month, captures picked up again, as flocks of Kinglets started to move in high numbers through the area. Golden-crowned Kinglets provided the bulk of captures, but Sparrows (White-crowned and White-throated) were also increasing in numbers.

Many species not monitored by banding migrate mostly in September. The first flocks of Canada Goose were seen in August but the bulk of the migration was in September. Particularly, on September 6, with a strong North wind and overcast conditions, an astonishing total of 2,185 Canada Geese were counted: flocks after flocks of geese were seen coming from Georgian Bay flying South. Similarly, flocks of Double-crested Cormorant were seen daily since August. However, this species tends to congregate on rocks in Wingfield Basin instead of flying through like the Geese. It is thus harder to differentiate migrants from local residents. However, the numbers of Cormorant dropped drastically at the end of September after a high of 75 ET on the 28, indicating that most of them have left. The Ruby-throated Hummingbird is another species when the distinction between residents and migrants is difficult. Nevertheless, it is evident that a movement occurs in August and especially in early September. The daily observations tapered off in mid-September, the last sighting during the count period the 11 (and 2 others about a week later in the afternoon). Blue Jays and Yellow-shafted Flickers also migrate mostly in September, with a peak of 65 for the former. No big movement of Flickers was noted this fall, as the highest number detected was only 6 on the 26 and 28. The first Peregrine Falcon was seen on September 22 and another one the next day. 2 others in October. Merg, grebes?

October

October is usually the busiest banding period of the fall migration season at Cabot Head Research Station. This was still the case in 2006, as 719 birds were banded: it is 217 birds more than in September. However, only slightly more than half the potential mist net hours were realized (56%) because of 14 days of strong wind and/or rain. The most common species caught were Golden-crowned Kinglets, with 313 individuals banded (43.5% of monthly total), followed by Slate-coloured Junco (14%) and Ruby-crowned Kinglets (8%).

The weather during the first ten days of the month was relatively good: only 3 days with strong wind (mostly from the South). Consequently, 82% of potential mist net hours were realized and an average of 35 birds a day was caught during this period. However, daily numbers of birds banded ranged from 4 to 84 (the highest total of the season) during this period. On October 7, after a clear night with a light north wind, a strong movement of birds was detected, reflected by the high total of 84 birds banded. Most of them were Golden-crowned Kinglets (50 individuals, 59% of total), but also Hermit Thrushes and Slate-coloured Juncos (both with 7 individuals banded). However, the best bird banded this day was a hatching-year female Black-backed Woodpecker!

After several days of good migration, a particularly interesting day was on October 10: while conditions seemed perfect for migration (North wind, clear night), only 4 birds were caught and very few birds were observed in the area. It is very probable that birds refrained to migrate as a strong depression was gathering strength: the following 4 days, the weather was a mix of snow, hail, rain and strong wind. Consequently, no banding was possible, but it is more than likely that no migration occurred as well. Observations, when conditions permitted, revealed extremely few birds. When weather finally improved on October 15, a strong movement of birds was evident and 61 birds were caught (with, again, a majority of Golden-crowned Kinglets). Interestingly, one Eastern Phoebe was observed and another one banded, as well as a late Nashville Warbler. The following day was also relatively good, with notably 6 Brown Creepers and another Eastern Phoebe banded. 

The remaining 2 weeks of October were characterized by strong wind and/or rain, limiting banding for 9 days. Number of birds banded was nonetheless relatively high, even if species diversity declined: most of the birds caught were Golden-crowned Kinglets and Slate-coloured Juncos. Contrary to last fall, only a few Black-capped Chickadees were caught throughout the season, with a total of 12 (and only 7 in October). The last Orange-crowned Warbler was banded on October 20 and the last Hermit Thrushes on October 20.

Both species of Kinglets are usually captured in good numbers throughout October. This fall is no exception, as many of them were seen and caught, resulting in high totals. The highest banding total in a day was 50 on October 7 for the Golden-crowned and 13 on October 13 for the Ruby-crowned Kinglet. Twice as many as the average numbers of Junco were banded this fall, with a peak of 25 on October 27.

Although their migration peaked in September, Common Loons were still seen moving through in October. Flocks of American Robin are observed mainly throughout this month and they were especially abundant this fall: 7 days with more than 50 Detected Totals and peaks of 217 and 179 on October 6 and 10, respectively. This abundance is reflected in the highest total for fall banding, with a record of 17 banded in one day (October 6). Usually rare, no Bonaparte’s Gulls were seen this fall. Abundance and diversity of waterfowl are also greater in October. Both species of Mergansers (Common and Red-breasted) reached their highest concentration late in the month: 28 the 26 and 23 the 27, respectively. White-winged Scoters were seen only occasionally and in small numbers (first 4 observed on September 6 and a high of 29 DT on October 16). Unlike the Scoters, Long-tailed Ducks, Common Goldeneyes and Buffleheads were seen only at the end of October and only a few times. Only Long-tailed Ducks were seen in significant numbers, with a high of 50 DT the 26. In fact, more individuals of the 2 other species were seen in November, after the end of the Monitoring Period.

3.0 Unusual Records


This fall, 2 species were banded for the first time at Cabot Head for this season (since the implementation of the actual set-up in 2002). A few unusual sightings were also made. Four Blue-gray Gnatcatchers were seen on August 19 and one individual on various occasions (September 15 and 29, and October 1). One Wood Thrush was banded on August 29. One Scarlet Tanager was seen on September 25. One hatch-year female Black-backed Woodpecker was banded on October 7, a first since 2000. The closest breeding population lives on Manitoulin Island, just a short distance north. However, Thunder Cape Bird Observatory, though farther to the west, reported an unusual high number of this species. Thus, this rare capture could be an indication of a larger movement. Only one Northern Shrike was observed this fall on October 24, although after the count period. On the last possible day of banding, October 30, a Snow Banding was caught in the net the closest to the Bay shore (C13).
4.0 Banding Data Analysis 


Banding totals for fall 2006 represent a below average year as 17 species have their lowest (or near-lowest) banding totals (especially for Black-capped Chickadee, Black-throated Green and Black&White Warblers, White-throated and White-crowned Sparrows; appendix I). Numerous variables could affect the capture rates: population dynamics, weather conditions during migration, vegetation changes at the site, food availability, etc. 

After a small irruption in fall 2003 and an intensive one in fall 2005, Black-capped Chickadees were caught in extremely low numbers this fall. Numbers are usually low after an irruptive year (Ref?). Banding totals are presented with and without Chickadees, to allow comparison between years. Another irruptive or cyclic species that peaked last fall, the Red-breasted Nuthatch was banded in low number this fall. It is to be noted that Eastern Cedars and Balsam 

Chokecherry trees produced a good quantity of fruit this fall, but may be not as much as last fall. However, no precise method is used to quantify food availability. Quite a few species could take advantage of this abundant source of food, like Red-eyed Vireo, Cedar Waxwing, the Catharus Thrushes, and the Sparrows. As many of these trees are close to some nets, especially around A1&2 and B7&8, it resulted in a relatively high capture rate for these species, especially for Waxwing (see Net Analysis). However, numbers caught for these species are not as high as last fall, which could be an indication of lower food availability. Although other factors could have affected the capture rate as well, the low recapture rate for these species also tends to indicate less food (see Recaptures).

Of the 20 species of warblers banded, 11 were banded in numbers below average. That includes species like Tennessee, Bay-breasted and Blackpoll Warblers, spruce-budworm specialists that are usually banded in small numbers, except for a peak in fall 2005. The return to previous level hints a priori to a possible spruce-budworm outbreak in the breeding range of the populations monitored at Cabot Head during summer 2005. Of the 9 species of warblers with more than 15 birds banded on average, all but one have banding totals lower than average, with Black-throated Green and Black&White Warblers at their lowest. The sharpest decline is for the Black-throated Green Warbler: only 29 birds were banded this fall, a far cry from the steady high numbers of the period 2002-2004.

Capture rates varied greatly on a monthly, and even weekly, basis (Table 1 & Fig.1). The capture rate is determined by dividing the number of birds caught in a net, or a group of nets, by the number of hours for which the net or nets were operated.  Thus, variation in capture rate reflects variation in those two parameters, which are themselves dependent upon various conditions (weather being the major one). Mist net hours can be lost when weather conditions (i.e. rain or strong wind) or the presence of a predator are posing a threat to the birds, forcing to close nets. 

In comparison to previous falls, capture rates this fall were either lower or average throughout the season (Fig.1). Weekly numbers of caught birds in fall 2006 were average, except for a few weeks when they were much lower (Fig.2). Weekly variations in mist net hours are important but variable among years (Fig.3). As in most falls, around 30% of the potential mist net hours (90 hours per day) were lost in fall 2006 However, this fall, most of the time lost was concentrated in a few weeks, resulting in a.  Thus, some weekly capture rates of fall 2006 are more the result of the particular pattern of mist net hours than of number of birds caught. 

In fall 2006, banding was severely restricted by weather especially in early to mid-September and after mid-October, when 37 to 73% of mist net hours were lost on a weekly avearge. In August, no day was completely lost and only 2 days had less than 35 hours of mist net. For the rest of the season, there were 12 days without any banding and 8 days with less than 35 hours of mist nets due either to rain or windstorm. Especially striking this year was the period of 4 consecutive days of bad weather and no banding between October 11 and 14! 

Table 1. Monthly capture rates, fall 2006.

	Month
	Birds Banded
	Net Hours
	Captures/net hour

	August
	260
	1250
	0.21

	September
	512
	1800
	0.28

	October
	702
	1564
	0.45


Table 2. Capture rates (with or without Black capped Chickadee), fall 2002-2006. 

	Year
	Total Banded
	Net Hours
	Captures/ Net Hour

	
	with
	without
	
	with
	without

	2002
	1559
	1530
	5077
	0.31
	0.30

	2003
	2047
	1678
	5501
	0.37
	0.30

	2004
	1513
	1344
	5633
	0.27
	0.24

	2005
	2477
	1760
	4774
	0.52
	0.37

	2006
	1477
	1465
	4614
	0.32
	0.32


[image: image1.wmf]Fig.1. Fall weekly capture rates at Cabot Head Research Station (with or without Black-capped Chickadee for average 2003-2005). Error bars show Standard Deviation.

[image: image2..pict]Fig.2. Fall weekly number of banded birds at Cabot Head Research Station (with or without Black-capped Chickadee for average 2003-2005). Error bars show Standard Deviation.

Fig.3. Fall weekly proportion of mist net-hours at Cabot Head Research Station (with or without Black-capped Chickadee for average 2003-2005). Error bars show Standard Deviation.
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[image: image4..pict]Fig.4. Daily number of banded birds highlighting the 6 most numerous species at Cabot Head Research Station, fall 2006 (R: rain).

4.1 Weather


Weather in August and early September was typical of summer: generally warm and clear, with occasional thunderstorms. October was wetter with periods of heavy rain concentrated in a few days. 

Strong winds were a constant factor during the season. It is difficult to accurately quantify such a dynamic component of the weather, especially because wind strength and direction are recorded only at the start and end of the count period. To characterize wind strength (on the Beaufort scale) and direction, we considered only the strongest wind during the count period of 6 hours. Undoubtedly, this method would tend to over-represent strong winds. During 48% of the season, the strongest recorded winds were at least 5 on the Beaufort scale, and from the south or north for the most part (41% and 32%, respectively, of the strong winds). Major differences are evident in wind strength and direction throughout the season. While strong winds occurred for only 25% of time in August, they become predominant latter in the season (60% in September and 48% in October). This fall, they were mainly from the south both in September and October (Fig.5). Wind is predominant in influencing migration: northerly winds are favored for southbound migration in general. Local topography is an important factor as well: Cabot Head being a northeast promontory of the upper Bruce Peninsula, easterly winds are particularly detrimental to migrant birds. However, those conditions seem to favor the northwest tip of the peninsula, as shown by preliminary results of banding at Cape Hurd (Steinacher, pers. comm.).

More detailed data on weather are needed to precisely correlate migration with weather conditions. In the future, it will be very interesting to compare migration patterns, capture rate and weather conditions between Cape Hurd, at the northeast tip of the peninsula, and Cabot Head (at the northwest tip). 

[image: image5..pict]Fig.5. Wind pattern (strength on the Beaufort scale, direction and proportion of time) at Cabot Head Research Station, fall 2006.

4.2 Recaptures


The rate of recapture at Cabot Head was relatively low in fall 2006. A total of 161 recaptures for 125 individuals of 29 species were recaptured from August 17h to October 30. The vast majority of recaptures (114 i.e. 91%) came from birds banded this fall, representing only 7.7% of birds banded during the season. However, there was one foreign recapture of a Brown Creeper banded on April 3, 2006 southwest of Selkirk, near Lake Erie. There were also a few recaptures from the previous banding done at Cabot Head (Only 10 individuals of local breeding species – Gray Catbird, Magnolia Warbler and American Redstart - Table 3). Interestingly, all these birds were banded in previous springs and none during a previous fall. Most of the recaptured birds (96 out of 125 individuals, 77%) were recaptured only once and 18% recaptured twice. Only 7 individuals of 6 species were recaptured three times and none was recaptured more. For the species with significant numbers banded, recapture rate varied between less than 1% (for Ruby-crowned Kinglet) to 19% (for Common Yellowthroat). Based on the average recapture rate, Cabot Head was thought as not being heavily used by birds as a stopover location for rest and refueling. However, with a more careful analysis and accumulation of years, a different picture is starting to emerge, indicating that some species encountered at Cabot Head are indeed only passage migrants, while others could use the area as a stopover, and probably more so in years of high food availability. 

Capture and recapture depend on several factors: the probability of capture per se, which could vary among species due to different behaviour and proportion of breeding residents, and the individual quality, which could require a longer stopover in the area.

 The highest rates of recapture are found for locally breeding species such as Common Yellowthroat (quite consistently for this species; Table 4). However, capture depends as much on species behaviour than on its abundance. Species foraging at ground or mid levels like Thrushes, Common Yellowthroat and Sparrows are usually recaptured in higher proportion (although the low absolute numbers urge caution on interpretation). However, yearly variations between and within species are important. Furthermore, Juncos, a ground-dwelling species, are rarely caught again, indicating that not only foraging behaviour plays a role in capture. Variation in food availability could also influence recapture rates between species and years (Tab. 5). In interpreting this table, particular caution should be given, considering the small sample sizes of many species. For example, no Hermit or Swainson’s Thrushes were recaptured at all in the fall 2002, not very surprising given their low banding totals (of 16 and 11, respectively) of this fall. With only slightly more Swainson’s banded in fall 2004 (16), it took only 2 recaptures to achieve a proportion of 13%. Comparatively, resident species like Nuthatch and Chickadee could show high recapture rate in years without invasion, like in falls 2002 and 2006. 

Keeping in mind those limitations, it is still possible to detect certain yearly patterns. With the exception of falls 2002 and 2006, only 5 to 7% of banded Black-capped Chickadees are recaptured. The same is true for Golden-crowned Kinglets: Despite a good sample size (hundreds being banded every fall), only 5 to 10% are ever recaptured within a season and none ever between season. Observations indicate that these 2 species actively move through the area during the day, leaving it relatively rapidly (except for a few resident Chickadees). 

Contrary of the previous fall when they had their highest rate of recapture, species like Red-eyed Vireo, Catharus Thrushes, and Myrtle Warbler have capture rates at or below average. It is another indication that fall 2005 was indeed particular, probably offering good food availability for species that normally do not stop for long at Cabot Head.

Table 3. Total recaptures by species in relation with year and season (only one recapture per individual is included) at Cabot Head Research Station, fall 2006.

	Species
	2002
	2004
	2005
	2006

	
	Spring
	Spring
	Spring
	Spring
	Fall

	Golden-crowned Kinglet
	
	
	
	
	28

	American Redstart
	1
	1
	1
	3
	10

	Slate-coloured Junco
	
	
	
	
	9

	Brown Creeper
	
	
	
	1*
	7

	Hermit Thrush
	
	
	
	
	6

	Common Yellowthroat
	
	
	
	
	5

	Myrtle Warbler
	
	
	
	
	5

	Black-capped Chickadee
	
	
	
	
	4

	Song Sparrow
	
	
	
	
	4

	Cedar Waxwing
	
	
	
	
	3

	White-crowned Sparrow
	
	
	
	
	3

	Ovenbird
	
	
	
	
	3

	Red-breasted Nuthatch
	
	
	
	
	3

	Red-eyed Vireo
	
	
	
	
	3

	White-throated Sparrow
	
	
	
	
	3

	Downy Woodpecker
	
	
	
	
	2

	Gray Catbird
	
	
	1
	1
	2

	Magnolia Warbler
	
	
	
	2
	2

	Nashville Warbler
	
	
	
	
	2

	Black and White Warbler
	
	
	
	
	1

	Blue-headed Vireo
	
	
	
	
	1

	Chestnut-sided Warbler
	
	
	
	
	1

	Eastern Phoebe
	
	
	
	
	1

	Hairy Woodpecker
	
	
	
	
	1

	Orange-crowned Warbler
	
	
	
	
	1

	Ruby-crowned Kinglet
	
	
	
	
	1

	Sharp-shinned Hawk
	
	
	
	
	1

	Swaison’s Thrush
	
	
	
	
	1

	Traill's Flycatcher
	
	
	
	
	1

	Total Recaptures
	1
	1
	2
	7
	114

	Total Species
	1
	1
	2
	7
	29


* : foreign recapture – banded SW of Selkirk, Haldimand Co., Ontario

Table 4. Proportion of recapture among the newly banded birds for the most common banded birds, Cabot Head Research Station, falls 2002-2006.
	Species
	2002
	2003
	2004
	2005
	2006

	Black-capped Chickadee
	0.41
	0.07
	0.09
	0.09
	0.33

	Common Yellowthroat
	0.18
	0.29
	0.26
	0.35
	0.19

	Red-breasted Nuthatch
	0.60
	0.04
	0.11
	0.19
	0.18

	White-crowned Sparrow
	0.17
	0.05
	0.20
	0.08
	0.16

	Brown Creeper
	0.15
	0.08
	0.04
	0.03
	0.15

	American Redstart
	0.17
	0.21
	0.11
	0.11
	0.15

	Hermit Thrush
	0
	0.12
	0.17
	0.33
	0.11

	Swainson’s Thrush
	0
	0.12
	0.13
	0.17
	0.10

	Magnolia Warbler
	0.04
	0.03
	0.12
	0.12
	0.10

	Black and White Warbler
	0.19
	0.13
	0.12
	0.27
	0.08

	Myrtle Warbler
	0.03
	0.02
	0
	0.11
	0.07

	White-throated Sparrow
	0.29
	0.17
	0.11
	0.26
	0.07

	Golden-crowned Kinglet
	0.07
	0.08
	0.05
	0.10
	0.07

	Nashville Warbler
	0
	0.02
	0.04
	0.14
	0.06

	Red-eyed Vireo
	0.14
	0.15
	0.06
	0.17
	0.06

	Gray-cheeked Thrush
	0.21
	0.25
	0.25
	0.34
	0

	Black-throated Green Warbler
	0.03
	0.04
	0.06
	0.04
	0


4.3 Net Analysis


Mist net locations at Cabot Head have been permanently set in place in 2002 and any changes to this array will have to be carefully considered with respect to protocol and existing data sets. The standard net array is located primarily in forest edge assemblages although 4 nets are operating in relatively open, shrub habitat (A1-2, C14-15). 

 There was a significant amount of variation in capture rates for each net: As in previous seasons, captures were localized in a few very productive nets (Fig. 5). Location, and thus difference in habitats, can explain variation in capture rates. However, differences in species behaviour may also account for variation. Among the 8 most numerous caught species, for example, various patterns of capture are evident (Fig. 6). The main fruit-eaters, Red-eyed Vireo and Cedar Waxwing have their captures concentrated in the nets close to chokecherry trees (A1, 2 & 3, B6, 7 & 8).

The five nets with the highest capture rate (in decreasing order, B9, B8, C15, A1 and A3) accounted for 55% of the total capture during 34% of the hours. The least productive nets are, in decreasing order, C11, C12, A5, C13, B6 and accounted for only 18% of the total capture during 33% of the time. Capture rate for A1 is only half the average this fall, compared to previous falls. Usually and consistently being one of the best nets, its low capture rate is surprising. There was no major change in vegetation and in the number of hours the net was open. During the previous years (2003-2005), 4 species, American Redstart, Black-capped Chickadee, Black-throated Green Warbler, and Red-eyed Vireo, contributed for approximately 50% of all the captures in A1, but it was only 17% this fall. Not only the banding total of these species are at their lowest or below average this fall, but the proportion captured by A1 is also lower than usual (Table 5). Thus, the low capture rate of A1 for this fall is a combination of low banding totals for the species usually caught in good numbers in A1 and of a lower than average capture rate of these species by this net. The capture rate of C13 was also much lower than average this fall. It is probably due to the record low number of Black-capped Chickadees, as this species usually represents 40 to 60% of all birds caught in this net. 

Table 5. Number and proportion of capture in A1 for 4 species, Cabot Head Research Station, fall 2006.

	
	2003
	2004
	2005
	2006

	
	n
	%
	n
	%
	n
	%
	n
	%

	American Redstart
	54
	0.28
	37
	0.44
	13
	0.20
	9
	0.14

	Black-capped Chickadee
	49
	0.13
	25
	0.15
	75
	0.10
	0
	0

	Black-throated Green Warbler
	46
	0.40
	31
	0.27
	9
	0.11
	3
	0.10

	Red-eyed Vireo
	39
	0.33
	12
	0.39
	74
	0.31
	10
	0.19

	All species caught in A1
	374
	
	252
	
	319
	
	127
	

	% of the 4 species in A1
	0.50
	
	0.42
	
	0.54
	
	0.17
	


n: number of birds caught in A1

%: proportion of seasonal total caught in A1

[image: image6..pict][image: image7..pict] Fig.5. Number of hours per mist net (top) and capture rates per mist net (for average 2003-2005 and for 2006).

[image: image8..pict]Fig.6. Capture rates per mist net for the 6 most numerous caught species (scales are different for GCKI and between the left-hand and right-hand sides).

GCKI: Golden-crowned Kinglet; RCKI: Ruby-crowned Kinglet; SCJU: Slate-coloured Junco; CEDW: Cedar Waxwing; MYWA: Myrtle Warbler; AMRE: American Redstart; HETH: Hermit Thrush; REVI: Red-eyed Vireo.

5.0 Owl banding

Owl banding started on October 1 and ended on October 31. A sound system broadcasting non-stop Saw-whet Owl calls was placed in the middle of a perimeter delimited by 3 hawk nets (nets with a bigger mesh size than mist nets). Mist nets B7 and B8 were also open. During these 4 weeks, banding was possible only 14 nights. Wind or rain precluded banding the other nights. Nets were opened approximately half an hour after dusk and run between 4 to 8 hours. 

For 382 hours of mist nets, 14 Northern Saw-whet Owls (Table 6; another owl was captured during songbird banding). Captures occurred only in 6 nights (October 5, 6, 7, 10, 15 and 26). No owl was captured when wind strength was above 3 on the Beaufort scale. Noise produced by strong winds may have reduced the lure effect, thus reducing the capture probabilities. The first capture occurred on October 5, with one owl. The best nights were October 6 and 7, when 5 and 4 owls were banded respectively. Another owl was captured after dawn, during the songbird banding, in the morning of October 8. The last night was on October 26 with 1 owl captured. Interestingly, almost all the owls captured were females, as in the previous falls. 

Table 6. Sex and age of the banded Northern Saw-whet Owl, Cabot Head Research Station, fall 2006.

	
	Hatch

year
	Second

year
	After

hatch

year
	Total

	Unknown
	1
	1
	
	2

	Male
	2
	
	
	2

	Female
	6
	4
	1
	11


6.0 Coverage and Protocol


This fall, 33% of the possible mist netting coverage (in hours) was lost due to weather, as high wind and precipitation were significant factors in determining daily net opening and closure (Fig. 7). Fortunately, due to the density of habitat at Cabot Head, at least a portion of the nets can usually be operated on windy days. Coverage was medium to good as the number of days with full coverage (90 hours of mist netting) was only 21 (out of a possible 77 days) and the average of mist net hour (per day with more than 15 hours of mist netting) was 74. Species coverage at Cabot Head is consistent with coverage elsewhere in the Great Lakes region of the CMMN (Badzinski and Francis, 2000). According to the protocol, a census was carried out every day, except during heavy rain.

[image: image9..pict]
Fig.7. Coverage (in mist net hour) at Cabot Head Research Station, fall 2006.

7.0 Personnel


9 volunteers contributed 148 person-days to the fall migration monitoring season (Table 7). Special thanks are due to the 2 long-term volunteers Sandra Luisterburg, Christina Sobol, for their help with operating the station. Volunteers greatly assured the success of the operations at Cabot Head and all help is appreciated. 

Table 7. Volunteer effort, fall 2006.

	A month +
	11-18 Days
	1-8 Days

	Sandra Luisterburg
	Lyn Elliott
	Kate Ballantyne, Mary-Ann Cain

	Christina Sobol
	Arthur vanDulmen
	John Haselmeyer, Josh Shea

	
	
	Al Woodhouse


8.0 Conclusion


Fall 2006 was a success as coverage was complete and the data collected was of high quality. Cabot Head is an excellent location for this program as bird concentrations are significant, the facilities are ideal and there is a skilled and enthusiastic base of volunteer support.  Migration monitoring at Cabot Head Research Station is an ongoing project and contributes to the efforts of the Canadian Migration Monitoring Network and ultimately to the understanding and monitoring of bird populations.
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Appendix I.  Fall banding totals 2002-2006.

	Species
	2006
	2005
	2004
	2003
	2002
	Species
	2006
	2005
	2004
	2003
	2002

	Sharp shinned Hawk
	3
	3
	2
	2
	
	Nashville Warbler
	32
	78
	24
	48
	41

	Cooper's Hawk
	
	
	
	
	1
	Northern Parula
	
	1
	
	
	

	Merlin
	
	
	1
	
	
	Yellow Warbler
	4
	4
	3
	13
	6

	Yellow-billed Cuckoo
	
	1
	
	2
	2
	Chestnut-sided Warbler
	3
	1
	
	2
	5

	Black-billed Cuckoo
	
	
	
	5
	2
	Magnolia Warbler
	20
	34
	25
	29
	17

	Northern Saw-whet Owl
	15
	7
	19
	
	1
	Cape May Warbler
	
	1
	1
	3
	

	Belted Kingfisher
	1
	
	2
	1
	1
	Black-throated Blue Warbler
	14
	7
	14
	18
	21

	Red-bellied Woodpecker
	
	
	1
	1
	
	Myrtle Warbler
	70
	204
	34
	92
	90

	Yellow-bellied Sapsucker
	1
	1
	
	1
	
	Black-throated Green Warbler
	29
	81
	115
	116
	116

	Downy Woodpecker
	6
	3
	4
	12
	1
	Blackburnian Warbler
	
	10
	3
	3
	5

	Hairy Woodpecker
	4
	2
	5
	5
	
	Pine Warbler
	
	
	2
	
	2

	Black-backed Woodpecker
	1
	
	
	
	
	Western Palm Warbler
	18
	10
	1
	10
	6

	Yellow-shafted Flicker
	6
	1
	2
	3
	
	Bay-breasted Warbler
	2
	6
	
	1
	

	Pileated Woodpecker
	1
	
	
	
	1
	Blackpoll Warbler
	5
	23
	7
	6
	6

	Yellow-bellied Flycatcher
	
	
	1
	1
	3
	Black-and-White Warbler
	12
	15
	17
	30
	26

	Traill's Flycatcher
	6
	6
	3
	5
	3
	American Redstart
	66
	65
	85
	197
	103

	Least Flycatcher
	2
	7
	4
	5
	3
	Ovenbird
	17
	24
	16
	16
	10

	Eastern Phoebe
	3
	
	
	1
	4
	Northern Waterthrush
	7
	1
	4
	4
	11

	Eastern Kingbird
	
	
	
	
	1
	Connecticut Warbler
	
	1
	
	1
	

	Northern Shrike
	
	1
	3
	1
	2
	Mourning Warbler
	3
	2
	
	
	1

	Blue-headed Vireo
	8
	11
	4
	2
	1
	Common Yellowthroat
	26
	23
	31
	35
	17

	Philadelphia Vireo
	
	2
	
	1
	
	Wilson's Warbler
	4
	10
	2
	4
	5

	Red-eyed Vireo
	52
	239
	31
	117
	51
	Canada Warbler
	1
	4
	1
	4
	7

	Blue Jay
	
	6
	3
	4
	3
	Scarlet Tanager
	
	2
	
	
	1

	Black-capped Chickadee
	12
	717
	169
	368
	29
	American Tree Sparrow
	18
	12
	56
	19
	10

	Red-breasted Nuthatch
	17
	73
	62
	26
	5
	Chipping Sparrow
	1
	6
	6
	1
	3

	White-breasted Nuthatch
	
	1
	
	
	
	Clay-colored Sparrow
	
	
	
	
	1

	Brown Creeper
	46
	32
	28
	48
	53
	Savannah Sparrow
	2
	2
	1
	3
	1

	House Wren
	
	
	1
	1
	
	Fox Sparrow
	2
	2
	3
	1
	

	Winter Wren
	4
	4
	5
	1
	3
	Song Sparrow
	15
	10
	10
	17
	20

	Golden-crowned Kinglet
	407
	113
	262
	321
	490
	Lincoln's Sparrow
	8
	7
	4
	2
	9

	Ruby-crowned Kinglet
	106
	20
	62
	122
	71
	Swamp Sparrow
	4
	2
	7
	11
	4

	Blue-gray Gnatcatcher
	
	
	
	
	1
	White-throated Sparrow
	43
	199
	84
	42
	49

	Veery
	3
	5
	3
	
	
	E. White-crowned Sparrow
	19
	26
	79
	22
	29

	Gray-cheeked Thrush
	9
	22
	12
	16
	19
	Slate-colored Junco
	103
	56
	63
	65
	43

	Swainson's Thrush
	10
	36
	16
	38
	11
	Snow Bunting
	1
	
	
	
	

	Hermit Thrush
	57
	48
	24
	34
	16
	Northern Cardinal
	
	1
	1
	3
	1

	Wood Thrush
	1
	2
	
	
	
	Rose-breasted Grosbeak
	
	
	
	6
	1

	American Robin
	36
	10
	16
	19
	11
	Indigo Bunting
	1
	1
	5
	5
	

	Gray Catbird
	7
	12
	7
	7
	10
	Summer Tanager
	
	
	1
	
	

	Brown Thrasher
	
	
	
	
	1
	Baltimore Oriole
	
	
	
	1
	

	American Pipit
	
	
	1
	
	1
	Pine Grosbeak
	
	2
	
	
	

	Cedar Waxwing
	80
	117
	16
	10
	43
	Purple Finch
	2
	2
	5
	3
	2

	Blue-winged x Golden-winged
	
	
	
	
	1
	Pine Siskin
	
	
	4
	
	

	Golden-winged Warbler
	
	
	1
	
	
	American Goldfinch
	6
	
	
	
	3

	Tennessee Warbler
	5
	44
	38
	8
	3
	Totals (without Chickadees)
	1479
	1767
	1345
	1679
	1530

	Orange-crowned Warbler
	23
	3
	9
	23
	10
	Totals (with Chickadees)
	1491
	2484
	1513
	2047
	1559


Record high (in bold) and low (in italic) established in fall 2006 (period 2002-2006)

Data: for 2002: Derebyshire, 2002; for 2003, 2004, 2005: Menu, 2003, 2004, 2005.
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diversity

		day		month		julian day		banding		census		DT

		16		April		116		4		21		38

		17		April		117		5		22		39

		18		April		118		6		31		44

		19		April		119		10		31		49

		20		April		120		7		34		52

		21		April		121		7		26		49

		22		April		122				24

		23		April		123				26

		24		April		124		10		15		46

		25		April		125		3		11		35

		26		April		126		3		22		37

		27		April		127		7		16		36

		28		April		128		7		29		53

		29		April		129		8		32		62

		30		April		130		0		24		49		45.3076923077

		1		May		131		5		34		50

		2		May		132		9		36		62

		3		May		133		12		41		60

		4		May		134		4		42		53

		5		May		135		6		19		45

		6		May		136		2		22		34

		7		May		137		15		21		43

		8		May		138		12		30		53

		9		May		139		9		28		57

		10		May		140		10		30		67

		11		May		141		2		29		35

		12		May		142		7		49		58

		13		May		143		10		33		59

		14		May		144		10		20		45

		15		May		145		9		19		44

		16		May		146		6		30		58

		17		May		147		18		28		69

		18		May		148		11		29		46

		19		May		149		9		42		60

		20		May		150		11		22		62

		21		May		151

		22		May		152		14		36		60

		23		May		153		31		32		71

		24		May		154		27		28		64

		25		May		155		16		36		76

		26		May		156		16		32		71

		27		May		157		19		46		72

		28		May		158		19		52		68

		29		May		159		13		20		69

		30		May		160		11		27		55

		31		May		161		7		36		50		57.2

		1		June		162		13		19		63

		2		June		163		13		22		60

		3		June		164		13		15		49

		4		June		165		5		15		55

		5		June		166		6		21		48

		6		June		167		10		19		50

		7		June		168		11		26		50

		8		June		169		12		24		50

		9		June		170		5		3		38

		10		June		171		3		18		34

		11		June		172		5		17		37

		12		June		173		2		16		37		47.5833333333

												53.2307692308
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NSWO

		day		month		julian day		S1		S2		S3		B7		B8		mist-net hour total		comments		banding total

		1		October		284												0

		2		October		285												0

		3		October		286		4		4		4		4		4		20

		4		October		287												0

		5		October		288		5		5		5		5		5		25				1

		6		October		289		6		6		6		6		6		30				5

		7		October		290		4		4		4		4		4		20		S wind increasing to 4-5 overnight		4		1 in songbird banding early morning of the 8th

		8		October		291												0

		9		October		292		8		8				8		8		32

		10		October		293		4		4		4		4		4		20		increasing wind, rain; nets closed early		1

		11		October		294												0

		12		October		295												0

		13		October		296												0

		14		October		297												0

		15		October		298		8		8		8		8		8		40				2

		16		October		299		6		6		6		6		6		30

		17		October		300												0

		18		October		301		4		4		4		4		4		20

		19		October		302		8		8		8		8		8		40

		20		October		303		6		6		6		6		6		30

		21		October		304		5		5		5		5		5		25

		22		October		305												0

		23		October		306												0

		24		October		307												0

		25		October		308												0

		26		October		309		6		6		6		6		6		30				1

		27		October		310												0

		28		October		311												0

		29		October		312												0

		30		October		313		4		4		4		4		4		20

		31		October		314												0

								78		78		70		78		78		382				14





mistnet hour

		day		month		julian day		A1		A2		A3		A4		A5		B6		B7		B8		B9		B10		C11		C12		C13		C14		C15		mist-net hour total		comments		banding total		capture/mistnet.hour				monthly total																MN hours

		16		August		238		6		6		6		6		6		6		6		6		6		6		6		6				6		6		84				34		0.4047619048				16.25																3133.25

		17		August		239		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90				19		0.2111111111						august		september		october										90

		18		August		240		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90				24		0.2666666667				banded birds		260		512		702		1474								90

		19		August		241		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90		overcast; rain starting at 5pm, heavy in the evening		39		0.4333333333				mistnet-hours		1250		1800		1564		4614								90

		20		August		242		6		1.5								6		1.5		6		6		6												33		strong N wind (5-6)		5		0.1515151515				%mistnet.hour		0.8680555556		0.6666666667		0.5605734767		0.6658008658								90

		21		August		243		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90				13		0.1444444444				capture rate		0.208		0.2844444444		0.4488491049		0.3194625054								90

		22		August		244		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90				16		0.1777777778																				90

		23		August		245		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90				18		0.2						Bird Banded		Net Hours		Max. MN.h		Captures/net hour				% potential						90

		24		August		246		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90				17		0.1888888889				August 16 - 22		150		567		78.8%		0.26				720						90

		25		August		247		6		6		2.5		6		6		6		6		6		6		6		6		6				0.5		6		75		strong E wind (5)		13		0.1733333333				August 23 - 29		100		556		88.3%		0.18				630						90

		26		August		248								0.5						6				0.5		0.5		6		6		2.5		6		6		34		strong SE wind (5-6)		2		0.0588235294				August 30 - September 5		80		455.5		72.3%		0.18				630						90

		27		August		249		6		6		6		6		6		6		6		6		6		6		6		6		3		6		6		87		heavy fog with S wind (4) in the morning, wind shifting to W and decreasing		10		0.1149425287				September 6 - 12		57		394		62.5%		0.14				630						90

		28		August		250		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90		E wind (3) at end of morning		15		0.1666666667				September 13 - 19		86		352.5		56.0%		0.24				630						90

		29		August		251		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90				22		0.2444444444				September 20 - 26		193		476		75.6%		0.41				630						90

		30		August		252		6		1						6		6		6		6		6		6												43		strong NE wind (5)		3		0.0697674419				September 27 - October 3		192		486		77.1%		0.40				630						90

		31		August		253		6		6		6		6		6		6		6		6		6		6		6		6				6		6		84		relatively strong E wind (4)		10		0.119047619		16.25		October 4 - 10		261		501.5		79.6%		0.52				630						88.5

		1		September		254		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		67.5		moderately strong E wind (3-4); end early to drive to OS		15		0.2222222222				October 11 - 17		93		173		27.5%		0.54				630				86.5

		2		September		255		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90		strong E wind (3-5)		24		0.2666666667				October 18 - 24		180		363		57.6%		0.50				630				86.5

		3		September		256																																		windstorm and rain (wind NE 4-5)								October 25 - November 1		82		289.5		46.0%		0.28				630				84

		4		September		257		6		6		6		6		6		6		6		6		6		6		4.5		4.5				6		6		81		moderately strong NE wind (3-4)		7		0.0864197531				Totals:		1119		3788.5		73.8%		0.30				5130				84

		5		September		258		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90				24		0.2666666667																				82.5

		6		September		259		6		1				0.5		6		6		6		6		6		6								1		1		45.5		strong NE wind (4-5)		24		0.5274725275																				81.5

		7		September		260		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90		strong S wind (5) at end of morning		18		0.2																				79.5

		8		September		261														1		4.5						4		4		4				4		21.5		strong S wind (5-6)		3		0.1395348837																				78.5

		9		September		262		6		6		6		6		6		6		6		6		6		6								6		6		72		strong N wind (4-5)		2		0.0277777778																				78

		10		September		263		6		6		6		6		6		6		6		6		6		6		6		6		3		6		6		87		strong NE wind (5)		6		0.0689655172																				78

		11		September		264		6		6				6		6		6		6		6		6		6		6		6				6		6		78		strong E wind (5)		4		0.0512820513																				76

		12		September		265																																		strong E wind (5) + rain up to 1000am																								75

		13		September		266																																		rain																								72

		14		September		267		6		6		6		6		6		6		6		6		6		6								6		6		72		strong N wind (4)		3		0.0416666667																				72

		15		September		268		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90				43		0.4777777778																				70

		16		September		269		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90				16		0.1777777778																				56.5

		17		September		270														0.5								6		6		6		1.5		6		26		strong S wind (5-6)		4		0.1538461538																				56

		18		September		271																						0.5		0.5		0.5		0.5		0.5		2.5		strong S wind (6) + rain starting at 7am		1		0.4																				54

		19		September		272		6		5.5		5		6		4		4		3		3.5		6		6		5.5		5.5		2.5		5.5		4		72		strong W wind (6)		19		0.2638888889																				53.5

		20		September		273		6		6		3.5		4.5		6		6		6		6		6		6								3		3		62		strong N wind (4)		28																						53.5

		21		September		274		6		6		6		6		6		6		6		6		6		6		6		6		2.5		6		6		86.5		strong NW wind (5)		18		0.2080924855																				43

		22		September		275		4.5		5		4.5		4.5		4.5		6		6		6		6		6		6		6		6		6		6		83		strong E wind (4)		22		0.265060241																				40

		23		September		276		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90				12		0.1333333333																				34

		24		September		277		1.5		0.5		0.5		1.5		0.5		1.5		1.5		1.5		1.5		1.5		0.5		0.5		0.5		0.5		0.5		14.5		rain starting at 715am to 1100am, strong wind NW wind (4-5)		1		0.0689655172																				31.5

		25		September		278		4		4.5		3.5		4		5		3.5		4.5		4.5		3.5		3.5		4.5		4.5		5		3.5		5		63				35		0.5555555556																				31.5

		26		September		279		4.5		4.5		6		4.5		3.5		6		6		6		6		6		6		6				6		6		77		strong W wind (6)		77		1																				30

		27		September		280		3.5		4.5				2		3.5				3.5		3.5		0.5		0.5		5		5		5				5		41.5		strong S wind (6) + rain starting at 12am		13		0.313253012																				30

		28		September		281		6		6		6		6		6		6		6		6		6		6								6		6		72		strong N wind (4-5)		58		0.8055555556																				27.75

		29		September		282		6		6		6		6		6		6		6		6		6		6		6		6		3		6		6		87				29		0.3333333333																				22.5

		30		September		283		1		4.5		0.5		0.5		0.5		0.5		4.5		6		1		1		6		6		4.5		6		6		48.5		strong SE wind (5-6)		6		0.1237113402				18.962962963																22

		1		October		284		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		6		6		6		6		3		6		6		83		brief but strong shower; moderate W wind (3 becoming 6 in the evening)		25		0.3012048193																				15

		2		October		285		5		5.5		3		2		5		4.5		5		5		5		5		6		6		6		5		6		74		increasing S wind (6)		21		0.2837837838																				0

		3		October		286		3		3		6		6		6		4.5		6		6		6		6		6		6		3.5		6		6		80		light W wind (1)		40		0.5																				0

		4		October		287		4		1.5		1.5		1.5		1.5		2		1.5		4		2		2		1		1		1		1		1		26.5		sudden strong N wind (6) + rain at 11am		33		1.2452830189																				0

		5		October		288		3		3		6		6		6		6		6		6		6		6		6		6		6		6		6		84				73		0.869047619																				0

		6		October		289		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90				27		0.3																				0

		7		October		290		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90				84		0.9333333333																				0

		8		October		291		2		2.5		1.5		2		1.5		1.5		3		3		2.5		2.5		3.5		3.5		6		2		6		43				19		0.4418604651																				0

		9		October		292		6		6		6		6		6		6		6		6		6		6		6		6				6		6		84				21		0.25				28.3888888889																0

		10		October		293		6		6		6		6		6		6		6		6		6		6		6		6				6		6		84				4		0.0476190476																				0

		11		October		294

		12		October		295

		13		October		296

		14		October		297

		15		October		298		6		6		6		6		6		5		6		6		6		6		6		6				6		6		83				61		0.734939759

		16		October		299		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90		south wind (4)		32		0.3555555556

		17		October		300																																		rain and east wind (5)

		18		October		301		6		6		3		6		6		4		6		3		6		6		6		6		6		6		6		82		south wind (5)		24		0.2926829268

		19		October		302		6		6		6		6		6		1.5		6		6		6		6		6		6				6		6		79.5		west wind (4)		44		0.5534591195

		20		October		303		6		6		6		6		6		6		6		6		6		6		6		6				6		6		84		north wind (4)		53		0.630952381

		21		October		304		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90		SW wind (2)		42		0.4666666667

		22		October		305																																		E wind (4) + rain

		23		October		306				6				0.5				0.5		3		1.5		6		6												23.5		NW wind (6)		11		0.4680851064

		24		October		307		0.5						0.5		0.5		0.5		0.5		0.5		0.5		0.5												4		N wind (6)		6		1.5

		25		October		308		2		2		2		2		2		2		2		2		2		2												20		NW wind (5)		9		0.45

		26		October		309		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90		N wind (1)		9		0.1

		27		October		310		6		6		5.5		6		6		6		6		6		6		6		6		6		6		6		6		89.5		E wind (1)		42		0.469273743

		28		October		311																																		E wind (4) + rain

		29		October		312																																		NW wind (7)

		30		October		313		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		90		E wind (2)		22		0.2444444444

		31		October		314																																		S wind (5-6_

						77		318.5		312		280.5		299		312		309.5		333		334.5		329.5		329.5		303.5		303.5		216		304.5		328.5		4614				1474		0.3194625054

																																						70.9846153846

																																				max possible		6930

																																				%		0.6658008658
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MN hours and banding total

		day		month		julian day		mist-net hour total		comments		banding total		capture/mistnet.hour

		3		September		256		0		windstorm and rain (wind NE 4-5)										0		12				0.1558441558

		12		September		265		0		strong E wind (5) + rain up to 1000am										0.5 - 15		3				0.1948051948

		13		September		266		0		rain										15 - 49		12

		11		October		294		0												50 - 89		29

		12		October		295		0												90		21		0.2727272727		0.6493506494

		13		October		296		0														77

		14		October		297		0

		17		October		300		0		rain and east wind (5)

		22		October		305		0		E wind (4) + rain

		28		October		311		0		E wind (4) + rain

		29		October		312		0		NW wind (7)

		31		October		314		0		S wind (5-6_

		18		September		271		2.5		strong S wind (6) + rain starting at 7am		1		0.4

		24		October		307		4		N wind (6)		6		1.5

		24		September		277		14.5		rain starting at 715am to 1100am, strong wind NW wind (4-5)		1		0.0689655172

		25		October		308		20		NW wind (5)		9		0.45

		8		September		261		21.5		strong S wind (5-6)		3		0.1395348837

		23		October		306		23.5		NW wind (6)		11		0.4680851064

		17		September		270		26		strong S wind (5-6)		4		0.1538461538

		4		October		287		26.5		sudden strong N wind (6) + rain at 11am		33		1.2452830189

		20		August		242		33		strong N wind (5-6)		5		0.1515151515

		26		August		248		34		strong SE wind (5-6)		2		0.0588235294

		27		September		280		41.5		strong S wind (6) + rain starting at 12am		13		0.313253012

		8		October		291		43				19		0.4418604651

		30		August		252		43		strong NE wind (5)		3		0.0697674419

		6		September		259		45.5		strong NE wind (4-5)		24		0.5274725275

		30		September		283		48.5		strong SE wind (5-6)		6		0.1237113402

		20		September		273		62		strong N wind (4)		28

		25		September		278		63				35		0.5555555556

		1		September		254		67.5		moderately strong E wind (3-4); end early to drive to OS		15		0.2222222222

		28		September		281		72		strong N wind (4-5)		58		0.8055555556

		19		September		272		72		strong W wind (6)		19		0.2638888889

		14		September		267		72		strong N wind (4)		3		0.0416666667

		9		September		262		72		strong N wind (4-5)		2		0.0277777778

		2		October		285		74		increasing S wind (6)		21		0.2837837838

		25		August		247		75		strong E wind (5)		13		0.1733333333

		26		September		279		77		strong W wind (6)		77		1

		11		September		264		78		strong E wind (5)		4		0.0512820513

		19		October		302		79.5		west wind (4)		44		0.5534591195

		3		October		286		80		light W wind (1)		40		0.5

		4		September		257		81		moderately strong NE wind (3-4)		7		0.0864197531

		18		October		301		82		south wind (5)		24		0.2926829268

		15		October		298		83				61		0.734939759

		1		October		284		83		brief but strong shower; moderate W wind (3 becoming 6 in the evening)		25		0.3012048193

		22		September		275		83		strong E wind (4)		22		0.265060241

		5		October		288		84				73		0.869047619

		20		October		303		84		north wind (4)		53		0.630952381

		16		August		238		84				34		0.4047619048

		9		October		292		84				21		0.25

		31		August		253		84		relatively strong E wind (4)		10		0.119047619

		10		October		293		84				4		0.0476190476

		21		September		274		86.5		strong NW wind (5)		18		0.2080924855

		29		September		282		87				29		0.3333333333

		27		August		249		87		heavy fog with S wind (4) in the morning, wind shifting to W and decreasing		10		0.1149425287

		10		September		263		87		strong NE wind (5)		6		0.0689655172

		27		October		310		89.5		E wind (1)		42		0.469273743

		7		October		290		90				84		0.9333333333

		15		September		268		90				43		0.4777777778

		21		October		304		90		SW wind (2)		42		0.4666666667

		19		August		241		90		overcast; rain starting at 5pm, heavy in the evening		39		0.4333333333

		16		October		299		90		south wind (4)		32		0.3555555556

		6		October		289		90				27		0.3

		18		August		240		90				24		0.2666666667

		2		September		255		90		strong E wind (3-5)		24		0.2666666667

		5		September		258		90				24		0.2666666667

		29		August		251		90				22		0.2444444444

		30		October		313		90		E wind (2)		22		0.2444444444

		17		August		239		90				19		0.2111111111

		23		August		245		90				18		0.2

		7		September		260		90		strong S wind (5) at end of morning		18		0.2

		24		August		246		90				17		0.1888888889

		22		August		244		90				16		0.1777777778

		16		September		269		90				16		0.1777777778

		28		August		250		90		E wind (3) at end of morning		15		0.1666666667

		21		August		243		90				13		0.1444444444

		23		September		276		90				12		0.1333333333

		26		October		309		90		N wind (1)		9		0.1
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