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1 Executive Summary

McGill Bird Observatory (MBO) wastablished as a pilot migration monitoring project in 2004 at McGill

' YAGSNRBRAGE QA { {2y S-amedRBeifevue, QiieBet. AFBIIBwing Aldiccesdfu) triaf iifall 2004,
plans were made over winter to commit to standardized migration namyg during both spring and fall,
starting in 2005. The primary research objective is to collect data that can be used to contribute to the
understanding of bird movements and population trends, in collaboration with the Canadian Migration
Monitoring Netvork. MBO also delivera variety of educational programs, ranging from training in field
techniques to public presentations and development of identification resources. This report summarizes
results from the first five years of standardized operatiomBO, 20052009.

The Spring Migration Monitoring Program (SMMP) covers thewteek period from March 28 to June 5.
Between 134 and 148 species have been observed annually, with a cumulative total of 176. Over five years,
3757 birds of 90 species hakeen banded in spring, with the annual total ranging from 650 to 828 individuals

of 60 to 66 species. The top species banded in spring arevReged Blackbird, Rubgrowned Kinglet,
American Goldfinch, Yellow Warbler, and Yeltommped Warbler. Both spées richness and abundance tend

to peak in the third week of May.

Summer at MBO is defined as June 6 to July 31. From 2005 to 2008, summer operations were opportunistic
and did not follow a fixed protocol; beginning in 2009 the internationally recodnidenitoring Avian
Productivity and Survivorship (MAPS) program was adopted as the basis for summer activities. Between 51
and 79 species have been observed annually, with a cumulative total of 94. Over five years, 266 birds of 28
species have been bandewith over half of these in 2009 following the implementation of the MAPS protocol.

The Fall Migration Monitoring Program (FMMP) covers the thifeeek period from August 1 to October 30.
Between 134 and 151 species have been observed annually agtimulative total of 180. Over five years,
17861birds of 93 species have been banded in fall, with the annual total ranging between 2876 and 3390,
except for an unusually high count of 5101 in 2008. The top species banded in fall arermipad Wabler,
Rubycrowned Kinglet, Whit¢hroated Sparrow, American Robin, Song Sparrow, and Magnolia Warbler.
Species richness on average hovers between 35 and 45 species present daily from early August to early
October, then declines to below 30 species bg #nd of the season. Abundance is fairly steady throughout

the first half of the season, then spikes sharply between late September andabidber, and tapers off

toward the end of October.

Winter at MBO is defined as October 31 to March 27. The wpregram does not have a fixed protocol, and
results are highly variable in relation to weather and volunteer availability. Between 35 and 51 species have
been observed annually, with a cumulative total of 71. No banding occurred in winter 2008; owathéne

four years 707 birds of 21 species were banded, with the annual total ranging from 32 to 316 individuals of 6 to
18 species. Several species, including Mourning Dove and House Finch, are banded at MBO overwhelmingly
during winter.

Owl migration has been actively monitored at MBO during four fall seasons. Over this @ériNdrthern
Sawwhet Owls have been banded, and three forelganded owls have been recovered; two of the owls
banded at MBO have subsequently been recapture@veteere. This success rate is much higher than for
passerines, which to date have yielded only 13 foreign recoveries of birds banded at MBO, and 5 captures of
individuals banded elsewhere.

Appendices to the report provide detailed summaries of the seasdis&ribution of the 199 species observed
and22687individuals banded at MBO during the 268809 period.




Much of the research at MBO is oriented toward léagn monitoring of spring and fall migration trends, but
speciesspecific research in collabdran with McGill University students and larger scale partnerships with
researchers across Canada and beyond are also pursued. Education is largplp@uby of core research
activities, but efforts are made to make the most of opportunities provid&hnding activities provide an
opportunity to train students and other volunteers in research and-hiaddling techniques. All results are
publicly available on the MBO website, and considerable effort has been invested in developing-badesto
resource to assist with advanced identification challenges. Results of MBO research are also shared through
public presentations, including visits to schools.

For the next five years, 204014, the primary goals for MBO are to maintain consistent operatia@xisting
research programs and to build organizational capacity for a stable future in terms of both personnel and
funding. Specifically, a broader base of stable funding needs to be cultivated, and efforts are required to train
and retain an increasedumber of banderdn-charge. To encourage stability and permit effort to be dedicated

to the expansion of both research and education, it is desirable to aim to having-tantllyearround
coordinator, who can act as the primary bandeicharge while @o overseeing other programs, including
pursuit of additional funding opportunities.

The data summaries presented in this report should be seen as the starting point for much deeper exploration
of the MBO database. Already from five years of migratiomitocing data there are opportunities to explore
seasonal and inteannual patterns of occurrence, and the data collected from repeats and returns are likely to
yield interesting insights upon further analysis. Students will be encouraged to take advahtags resource,

as well as using ongoing research programs at MBO as the starting point for supplementary studies on subjects
such as timing and sequence of molt, and new ageing and sexing techniques. Both students and MBO
researchers will be stronglgncouraged to present results of their work at ornithological conferences and
publish them in peereviewed journals. Meanwhile the focus for education will remainrsite training and
workshops, sharing of results through the MBO website, and commumégeptations. Once a ftiiime
coordinator is in place for MBO, it will be possible to develop and deliver an expanded school program, with
presentations specifically targeted to the curricula of various grades. Over time, an effort will be made to make
Y2NB 2F a. hQa SRdzOF A2yl f NBaz2dz2NOSa oAfAy3ddz £z SaL
school program.

Indigo Bunting, May 2005 (Photo by Marcel Gahbauer)




2 Introduction

This report summarizes the first five full years of operatidMcGill Bird ObservatorMBO). Established in

2004, MBO s located in Sennede-Bellevue, Quebec, adjacent to the Morgan Arboretum, in the 22 hectare
Stoneycroft Wildlife Are@Figure 21). Designated as a McGill University research station, accesstricted to
researchers and authorized visitorscComprising a mixf mature deciduous forest, remants of an apple
orchard, sumac and hawthorn stands, and wetlands, the property supports a wide diversity of flora and fauna
(Bardo et al. 2003).

2.1 History

MBOwas established in May 2004 as a pilot project to explore the potential for migration monitoring at McGill
' YAGSNBERAGE QA { G2y Se dN®T dhe ided ywRs mbtivdtell toyh theS restilts Bf banding
demonstrations heldn September and OctobeF 2 NJ a ODAf f Q& 2Ny AGK2f 238 Ofl aa
birds comprising 34 species were bandgénerally using fewer than half a dozen nets for just a couple of days
each fall. Additionally, several graduate students in theuNdtResource Sciences program at McGill had taken
part in Northern Savwvhet Owl banding at Innis Point Bird Observatory in Ottawa, and wanted to try setting up
a monitoring site closer to home. In spring 2004, three of these students (Shawn Craik, Gkrbalier, and
Marie-Anne Hudson) developed the organizational framework f@@including its adoption as a project of

the Migration Research Foundation, and development of an operational protocol consistent with the standards
of the Canadian Migration hitoring Network.

Only one brief attempt at banding was made in May 2004 while testing out a potential net lane adjacent to
Stoneycroft Pond. Efforts were instead concentrated on surveying the site for the best locations to target for
other nets, andpreparing for a more extensive fall season. Most significantly, this involved extensive
restorations to an old cabin on the property which had been used as a base for mammal research in the 1970s
and early 1980s. It had been abandoned for nearly 20 yaadswas in rough conditiomside but still
structurally sound, and through the efforts of an enthusiastic team of volunteers was transformed into the
MBO banding station.

Beginning irlate August, one or more observers walked a standard route arouedptioperty at least twice

per week the precursor of what would become the MBO census trail. This provided further guidance as to
where concentrations of birds occurred regularly, and influenced the placement of the ten mist nets used for
the fall 2004 dot season.Beginning irmid-Septemberand continuing until the end of October, banding took
place on averag®ur mornings per weekBy the end of the season, 715 birds of 45 species had been banded
in just 923 net hours, and 111 species had been oleskerhese numbers greatly exceeded expectations, and
as a result, plans were initiated to operate a full migration monitoring program beginning in 2005.

2.2 Objectives

The principal objective for MBO is research, in particular contributing to the stateding of bird movements

and population trends through the consistent operation of standardized migration monitoring programs. As

the only member of the Canadian Migration Monitoring Network between Innis Point Bird Observatory (175

km to the west) and Qh 6 & SN i 2A NS RQhA&SI dzE RS ¢l R2dzaal O 6np.
station in Quebec to operate full spring and fall seasons, MBO fills in an important geographic gap for
Y2YAG2NRAY 3 /Iy RIFIQa 02NBI{ oandRl migiatiofdriohitdringpyograms, ah LIS NJ
well as a MAPS (Monitoring Avian Productivity and Survivorship) site in summer also provides other
opportunities to pursue research on a more local or spespific scale.

Secondary objectives at MBO includaining and education.Many of the volunteers at MBO are McGill
students, most of them in wildlife biology or environmental biology progratdslping out at MBO provides
them an opportunity to gain practical experience in their chosen field of studyplmenting classroom
learning. Those who are particularly interested have an opportunity to pursue more advanced training, up to

3



and including qualifying for banding subpermits to pursue their own reseafttese opportunities are also
equally availabl¢o all other volunteers. In a broader sense, education also extends to sharing MBO techniques
and results with the public. This has been done through presentations to naturalists clubs, visits to elementary
schools, displays at community events, bandao®monstrations, and perhaps most significantly, regular
updates to a detailed website that serves as an archive of all MBO activities.

Ecomuseum Arboretum Road
Old net lanes
Census route
Property limit
Access Road

Morgan Arboretum

WeEntrance

Arboretum
parking lot

Banding station

N Morgan Arboretum

Figure 21: Map of McGill Bird Observatory




3 Management and operations

3.1 Management

MBOis managecentirely by volunteers. It is administratdyy the Migration Research Foundati@dRF), but

in practicea core of local volunteers is responsible for managing MBO according to guidelines established by
MRFin partnership with the founders of MBO

3.1.1 Board of Directors

The MRF Board of Directors is ultimately responsible for the management of MBO, including funding,
operations, and policies. Until 2006, the board comprised a President, TreasurdPr@edt Director; since
0KSY | F2dzNIK LIRaAdGA2y 2F a.h 5ANBOG2NI KIFa oSSy
undertaking, and demands a greater amount of attention. All board members serve as volunteers.

3.1.2 Funding

Expenses at MBO eprimarily related to equipment for operating the banding program, providing a modest
daily stipend for the bandefim-charge, and costs associated with publication of research. The MRF board,
with the assistance of other volunteers, is responsible fosing sufficient funds annually to at a minimum
YEAYGFAYy GKS aGFyRFENRAT SR 2L NYGA2Y 2F a. hQa O2NB
funding are the Baillie Birdathon, grants from Environment Canada and other funding agencies, and donation
from individuals (see section 8.3 for further details).

3.2 Personnel
There are many roles at MBO, both at an organizational level and on a daily basis @il gierform critically
important roles to the effective operation of MBO programs.

3.2.1 Roles and duties

The Executive Directds a member of the MRF board, and has a broad range of administrative responsibilities.
With respect to MBO specifically, the Executive Director is responsible for providing guidance regarding
objectives and opeations, and overseeing financial matters in conjunction with the MRF Treasurer.

The MBO Director is also a member of the MRF board, but is primarily focused on matters related to the
2LISNI A2y 2F a. ho Y2y 3 (KS a.nhingSolehsBrOadeghdzXunding & NX
and staffing, overseeing program execution, and seeking opportunities for growth.

The bandersn-charge (BICs) all hold federal banding permits, and are responsible for all activities occurring at
MBO, following the geneftayuidance of the MBO Director and the MRF ldo@members of which commonly

also serve as BICs). Typically the BtGsdinate all volunteers on sitéandall birds and are responsible for

data entry at the end of the day, though some of these tasks beagielegated to qualified volunteersSome

BICs are more specialized, and take on the role only for owl banding.

Bandersin-training (BITs) are volunteers who have already acquired experience with the basics of banding at
MBO or elsewhere, and areager to gain the experience required to qualify for a banding perriitey
typically commit to participating at least twice per week during migratod under the direct supervision of

the BIC, they are given opportunities to practice all the tasksdhznder needs to master.

To date there have beennty two interns at MBO. In both cases, they were present throughout the spring
migration monitoring program. Interns follow a loose curriculum that is adjusted by the BICs depending on the
background ad aptitudes of the intern, but which generally progresses from practice with identification and
an introduction to research methods, to handa practice with extraction and banding.




Extractors are responsible for the safe and efficient removal of liics nets. While all BICs are experienced
extractors, they may get busy with other responsibilities, therefore an effort is made to ensure there are
always at least one or two other extractors on site each day.

Net assistats are volunteersvho do nothave the experience required to extract birds, but may be closely
observing extractors at work or even practicing extraction under their supervision. Their primary role is to
assist the extractors by carrying bird bags, scouting out any priorities inetse and assisting with lowering

and raising nets as required.

Scribes help inside the banding station by recording data for the bander, under his/her direct supervision. This
role is wellsuited to beginners, but is also a great opportunity for BbTgractice ageing and sexing of birds in
collaboration with the BIC.

Maintenance assistants perform a vital role with keeping the trails at MBO in good condition and helping
manage habitat to minimize changes from year to year. Many of these volurtteerst otherwise participate
in MBO programs, but their contributions are every bit as important.

Censusersare experienced birders o are confident with identifying species by sound as well as by sight.
They are responsible for walking the eheur cersus trail beginning an hour after dawand counting all birds
observed. The census serves as an important complement to the data collected through banding.

Last but not least, all participants at MBO are expedtedill the role of dservers keeping tack of all birds
observed on site and reporting these during the compilation of the daily totals.

3.2.2 Key personnel
While all of the roles described in section 3.2.1 are important, there are some which involve a greater degree

of responsibility and@mmitment. ¢ KS LISNE2yy St FA{fAy3a (KSAS NRfSa aa
Table 3.1.
Table 31: Key personnel at MBO, 2020809

2004 2005 2006 2007 2008 2009

Executive Directo

Marcel Gahbauer

Marcel Gahbauer

Marcel Gahbauer

Marcel Gahbauer

Marcel Gahbauer

Marcel Gahbauer

MBO Director

n/a

n/a

n/a

Marie-Anne Hudso

Marie-Anne Hudsor|

Marie-Anne Hudsor|

Barbara Frei

Barbara Frei
Marcel Gahbauer

BarbaraFrei

Barbara Frei
Marcel Gahbauer

Simon Duval
Barbara Frei

BICs Marcel Gahbauer| Marcel Gahbauer ) Marcel Gahbauer . Marcel Gahbauer
; Marie-Anne Hudso ) Marie-Anne Hudsor|
Marie-Anne Hudsol .| Marie-Anne Hudsor Gay Gruner
Seabrooke Leckie James Junda .
Marie-Anne Hudsor|
Simon Duval

Sawwhet Owl
banders

Joanna Coleman
Marcel Gahbauer

Shawn Craik
Marcel Gahbauer

n/a

Shawn Craik
Marcel Gahbauer

n/a

Marcel Gahbauer
Kristen Keyes

Intern

n/a

n/a

n/a

n/a

Simon Duval

Benoit Duthu

Seasonal reports

Marcel Gahbauer

Marcel Gahbauer

Marcel Gahbauer
Marie-Anne Hudsor

Barbara Frei
Marcel Gahbauer
Marie-Anne Hudso

Barbara Frei
Marie-Anne Hudsor|

Marcel Gahbauer
Marie-Anne Hudsor

3.2.3 Volunteers

Except for the BICs, who are provided a modest stipend as compensation for their expertisxtend
responsibilities, all other roles at MBO are performed on a volunteer basis. In 8talolunteers contributed
at MBO over the first five years (s@ppendixGfor a full list of names)Table 3.2below summarizes the effort
across migration monitoring seasons.




Tale 32: Volunteer effort at MBO during migration monitoring prograi28052009
2005 2006 2007 2008 2009

Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall
# volunteers 31 78 54 73 40 73 61 86 69 73

# volunteer hours| 1040 2160 1500 2180 1200 2400 1620 2700 1400 2200

3.3 Operations

For the most part, the operation of MBO is intended to be consistent from year to year, regardless of the
personnel involved; this is achieved through adherence to fixed protocols and attempting to maintain a
relatively constant state of vegetative succession.

3.3.1 Protocols

The spring and fall seasons have since 2004 been operated according kc@i#t Bird Observatory Field
Protocol for Migration Monitoring PrograifGahbauer and Hudson 2009), adapteahfrthe protocol in use at

Innis Point Bird Observatory, and consistent with approaches recommended by the Canadian Migration
Monitoring Network. This document covers protocols for seasonal guidelines, daily operations, data
conventions, volunteer managemg and more.

Starting In 2009, the summer program was operated according to the MAPS prdde&arte et al. 20)0to

be consistent with all other MAPS sites in North America. In previous years, summer operations were informal,
with census taking pte periodically along the usual route, and banding occurring opportunistically. Similarly,
no formal protocol has been used for winter, with activities taking place when weather is suitable and
volunteers are available.

At a higher level, all activitiesre guided by theMcGill Bird Observatory Operations Man(&ahbauer and

Hudson 2007) This document provides guidance to the MBO Director and Baitdetsrge with respect to

organizational structure, data management, safety, finances, equipment,candmunications, to ensure
consistency is maintained even if there is turnover in personngttivities are reviewed by the McGill
University Animal Care Committee, and approved under AUP #5446.

3.32 Site management

Site management includes takingre of the banding cabin, equipment, next xes, and trails, as well as
attempting to maintain habitat at a relatively stable state of succession so as not to compromise the value of
data for population monitoring. Guidelines for site management are providdte Operations Manuaand

the MBO Director and Bandeis-charge are responsible for adhering to them. In practice, several aspects of
site management are quite laboimtensive, especially trail maintenance and limiting encroachment of
invasive vegedtion in the ponds, and substantial volunteer involvement is required.

7



4 Research
Research is the primary objective of MBO, and as such is the focal point of all progradims. section
summarizes each of the five main seasonal programs at MBO, as well as other research and publications.

4.1 Spring Migration Monitoring Program (SMMP)

The Spring Migration Monitoring Program has been operated at MBO annually since 2@0%erst the ten

week period from March 28 to June 5; the start date represents the average arrival of early migrants, while the
end date reflects the average departure of the latest migrants.

4.1.1 Objectivesand protocol

The SMMP is designed to bestandardized study that can be used as the basis for-leng trend analysis of

bird populations. It is operated according to the MBO migration monitoring protocol (Gahbauer and Hudson
2008), which was developed to be compatible with the aims and metloggoof the Canadian Migration
Monitoring Network. The program involves a standardized census daily throughout the season, supplemented
by banding and additional observatiodsiring the core of the season, which since 2007 has been defined as
April 18 toJune 1. In 2005 and 2006, banding took place throughout the season, but few birds were caught
until after mid-April, and cold weather often limited net hours, causing the start of banding to be delayed until
week 4 in subsequent years. By early Junerantg become a small minority of the birds captured, so to avoid
unduly stressing local breeders, banding has been cut off at June 1 since 2007, with census on the remaining
four days of the season used to document the passage of late migrants. Thee2@808 slso differed in that it
started one week later than in subsequent years, and due to staffing limitations, banding took place on average
every other day.

4.1.2 Results

SMMP results from 2005 to 2009 are summarized in Tallewdth additional déail provided in Appendix A
Despite the evolution of the protocol over the first three years, the results have been relatively consistent
across all years, with the number of species observed always between 134 and 148, the number of species
banded betwen 60 and 66, and the number of individuals banded between 650 and 828. The number of birds
banded per net hours has been particularly consistent since 2006, ranging only from 25.8 td 28 umber

of returns has increased annually, reflecting the regeeater proportion of local residents that have been
banded in previous years. In total, 176 of the 199 species observed ahiBa0 ofthe 105 species banded

have at least one spring record

Table 4.1: SMMP summary statistics, 2Q059

2005

2006

2007

2008

2009

Average

Total

# individuals (species) bandeq 650 (62) | 759 (63) | 704 (60) | 828 (64) | 816 (66) | 751 (63) | 3757 (90)
# individuals (species) repeat| 209 (18) | 144 (23) | 103 (18) | 198 (25) | 250 (30) | 181 (23) | 904 @A2)
# individuals (species) return 19(5) 75 (19) 81 (19) 92 (17) 99 (23) 73 (17) 366 (29)
# species observed 134 148 135 139 146 140 176

# net hours 1562.9 2938.4 2460.0 2912.2 2956.5 2566.0 12830.0
# birds / 100 net hours 41.6 25.8 28.6 28.4 27.6 30.4 29.3

# days operating 59 70 70 70 69 67.6 338

# days banding 27 57 35 41 42 40.4 202

# days with full coverage 23 26 24 31 32 27.2 136

Over the full spring season, Radhged Blackbird has consistently been among the top three species banded,
with a total of 560 individuals over five years (see AppeBilixOther species in the spring top ten annually are
Rubycrowned Kinglet (total 295)American Goldfinch (282), Yellow Warbler (176), and Yelowed

Warbler (163). In terms of observations, Canada Goose has had the highest mean daily count of individuals
each springaverage 204 per dayjlue to the large flocks seen almost daily otrex first half of the season.

8



Since 2006sizeable flocks of Snow Geese have also been seen, resulting in them taking second place from
2006 through 2009average 62 per day)Other species consistently among the ten most abundant species
throughout sping are Redvinged Blackbird (average 42 per day), Riiigd Gull (26), American Crow (19),

and Song Sparrow (12).

The 2005 SMMP was a pilot season, largely consistent with the protocol used in subsequent years, but with
somewhat less complete coverage, and a bit of experimentation with datesetridcations. The season was
initially defined as 60 days, and only A@3 was skipped due to poor weather. Census was done on all but
four days when high volume of birds in the nets precluded any volunteers from being available, while banding
took place on 27 of the 59 days of operatioim. terms of banding, the peak afigration was on May 16, with

57 birds of 22 species banded, but diversity peaked later with a high daily estimated total of 64 species on May
27. This was the only spring season in which American Goldfinch topped the list of birds banded, with 111
individuals, more than twice as many as in any other spring.

In 2006, the spring season was expanded to 70 days, with the first 8 days and final 2 days of the season
reserved for census only. Banding took place on all but three of the remaining 60 days atluevweas often

poor, and resulted in some limitation of banding effort on all but 26 dakise frequency of poor conditions

early in the season contributed strongly to the decision to extend the initial census only period from 8 to 21
days in subsequenyears. The peak day for banding this spring was May 22, with only 37 birds banded.
Species diversity peaked on the same date, with 76 species observed, the highest daiitydatalat MBO in

any season.Redwinged Blackbird was the most frequentlyrated species by far, with 169 individuals, far
ahead of Common Grackle in second place with 59.

Beginning in 2007, the spring season remained 70 days long, but the first 21 days and final 4 days of the season
were reserved for census only, with bandsaheduled for the core 45 days in between. Banding coverage was
lacking due to rain on four days, and unavailability of a bander on six other days betwedpmhidnd early

May; suboptimal conditions partially restricted effort on a further 11 daysyiteponly 24 days with full
coverage. The busiest day of banding this year was earlier than usual, with 45 individuals caught on May 10.
The ten most abundant species accounted for 60% of individuals banded this spring, witinBed Blackbird
againatop the list by a large margin with 154 individuals, compared to Rubyned Kinglet in second place

with 52. The peak of diversity was also earlier than in previous years, with 65 species observed on May 18.

The 2008 season followed the standard salledestablished in 2007. Coverage was somewhat better, with
only four banding days lost entirely to rain, and weather limiting efforts on another ten days, leaving 31 days
with full coverage, the best to date for springh record number of individuals Z8) were banded, perhaps
reflecting the expanded coverage, but also maybe influenced by persistent northwest winds in May that could
have slowed down the progress of some migrants. The delay in migration was seen in the banding peak of 57
individuals notoccurring until May 26and the peak of diversity (71 speciesgurringsurprisingly late on May

30. Again this year the top ten species banded accounted for 60% of all individuals, anthBed Blackbird
remained in first place for a third year in @ with 114 individuals, but this time not that far ahead of Ruby
crowned Kinglet with 92.

In 2009,weather was again generally favourable and coverage was very similar to 2008, with one fewer day
lost entirely to rain, and 32 days of full coveragehe Thighlight was an unprecedented abundance of
Tennessee WarblersBeginning in the thirdast week of the season, 82 individuals were banded, nearly three
times as many as had been banded in all four previous spring seasons comAfitedbeing the topspecies
banded in spring for the previous three years, Redged Blackbirds were unusually scarce, with 50 individuals
placing them third, behind Rubyrowned Kinglet with 73 A new singleday record for spring was set on May

20, with 67 birds bandedhe peak of diversity occurred two days earlier on May 18, with 75 species observed
The ten most abundant species accounted for 58% of individuals banded during this spring.
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Figure 4.1 summarizes the results of the daily census throughout spring. SQgpitally begin just under 20
species in late March and increase fairly steadily to near 40 byMuaid and then near the end of the month

drop back down to around 30. Census counts were above average for much of 2006, peaking near 50 species
in the third week of May; in most other years the running average has stayed below 40 throughout the season.

Figure 4.2 summarizes the daily estimated total of species throughout spring. The overall pattern is similar to
that shown by census, but the counts argler, especially during the peak of the season. There appears to
often be asharp increasaround April 20to some degree this may reflect a renalerlap between the early
migrants that start to taper off in late April, and the arrival of later migrahist begin to arrive as May
approachesbut it likely is also an artefact of banding beginning around that date in most years, resulting in
more thoroughdaily coverage of the site The daily count rises consistently above 40 by the beginning of May,
andtypically remains above 50 for most of the second half of May, then drops off abruptly in early June. Only
in 2006 did the daily estimated total remain consistently above 60 species for any length of time. The peak for
diversity has been remarkably cosigint, between May 16 and May 19 each yeaxcept for 2008 when it was
unusually late, on May 29Overall, diversity seems to have been above average in 2006 and 2008, below
average in 2005 and 2007, and close to average in 2009.

Figure 4.3 summarizefie¢ number of species banded daily throughout spring. Data were collected prior to
April 18 only in the first two years, and the mean count was below 5 species throughout this period. The mean
remains between 3 and 6 species until early May, when it tapitreases. There is considerable variability in
data from year to year, but the peak consistently occurs between May 16 and 23.

Figure 4.4 summarizes the number of individuals banded daily throughout spring. Data were collected prior to
April 18 onlyin the first two years, and the mean count was below 10 individuals throughout this period, which
strongly influenced the decision to delay the start of banding until the fourth week of the seadthough

there is considerable variability from year year, numbers on average remain close to 10 per day until an
increase occurs late in the first week of May. The average then remains close to 20 individuals per day until
spiking to a peak of 280 around the third week of May before dropping off sharglythe end of the month.

The only year in which the daily count of birds banded remained above 40 for more than one day was 2009.
The peak date has ranged from as early as May 16 to as late as May 27.
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4.2 Monitoring Avian Productivity and Survivorship (MAPS)

At MBO, there is an-8eek period between spring and fall migration monitoring seasons, spanning from June 6
through July 31. In most years, informal monitoring of the breeding bird population wakiced to some

extent during this period. Beginning in 2009, this was standardized, by starting up a MAPS site as the focal
point for summer monitoring.

4.2.1 Objectivesand protocol

Originally, the aims of summer monitoring were simply to documentuke of MBO by breeding birds to
better understand how they contribute to migration monitoring numbers, and to opportunistically band
juveniles to increase the potential for documenting returns (or dispersal) in subsequent yaaas. effort to
standardze the summer program, a MAPS station was established in 2009 as a pilot project, mostly on the
opposite side of Stoneycroft Pond from the migration monitoring nets. It was operated according to guidelines
provided by the Institute for Bird Populatiof®eSante et al. 2010yvhich coordinates a network of over 500
monitoring stations across North America, all following the same protocol.

4.2.2 Results

Summer results from 2005 to 2009 are summarized in Table 4.2. The lack of a standardized motocol i
reflected in the substantial variation in all results particular, banding efforts and results were much higher

in 2009 than previous years due to the MAPS protocol demanding seven banding sessions over the course of
the season. The number of spexiebserved has declined steadily over the years, but this may be largely
because observations were much more frequent in the first two years, and a number of late spring or early fall
migrants were counted. With the MAPS pilot project having been a ssicitegre years can be compared to

2009 in a more standardized manner.

Table 42: Summersummary statistics, 2063009

2005 2006 | 2007 2008 2009 | Average  Total
# individuals (species) bandeq 24 (10) 33 (12) 39 (6) 14 (1) 156 (26) 53 (11) 266 (28)
#individuals (species) repeat 3(3) 2(2) -- - 29 (11) 7 (3) 34 (11)
# individuals (species) return 1(1) 2(1) - -- 13 (5) 3(1) 16 (5)
# species observed 79 66 65 57 51 64 94
# net hours 34.0 78.3 2.8 -- 378.0 98.6 493.1
# birds / 100 net hours 70.6 42.1 178.6 n/a 27.8 63.8 54.0
# days operating 33 21 12 10 14 18 90
# days banding 4 5 4 3 14 6 30
# days census only 29 16 8 7 0 12 60

Tree Swallows are monitored each summer at nest boxes throughout MBO (Photo by Marcel Gahbauer)
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4.3 Fall Migration Monitoring Program (FMMP)
The Fall Migration Monitoring Program has been operated at MBO annually since 2004, but the first year was a
pilot season involving considerable experimentation and limited coverage. It covers the thiresdnpeiod
from August 1 to October 30; the start date represents the average arrival of early migrants, while the end date
reflects the average departure of most of the late migrants.

4.3.1 Objectivesand protocol
Like the spring program, FMMP follows the ®lBrigration monitoring protocol (Gahbauer and Hudson 2008),
with the intention of generating data that can be used for ldagn trend analysis. The dates of the fall

season have remained unchanged over the years, but in 2005 banding was limited to/ rewgyl other day
in August, while since 2006 banding has taken place daily throughout the season, weather pernntiome

years, banding continued unofficially into early November to explore whether late migrants were being missed;
results have beewariable and therefore the end date of October 30 has remained unchanged, but further
monitoring is warranted over the next five year8lso as in spring, banding data are supplemented by a daily
census and incidental observations to generate the datiyneged totals for all species.

4.3.2 Results

FMMP results from 2005 to 2009 are summarized in TablewitB additional detail provided in Appendix B
The number of species observed during the fall season has ranged from a low of 134 in 2b@fhtofdl51 in

2005, but since 2007 has consistently been between 140 and 144. The number of species banded has been
even more stable, ranging only from 75 to 78. Overall, 180 of the 199 species observed at MBO and 93 of the
105 species banded have aast one fall record. The rate of birds banded per 100 net hours was high in 2005,
2006, and 2008, and considerably lower in 2007 and 2009. Unlike in spring, the number of returns has

remained fairly steady over timeExcept for a sharp spike in numbers2008, the total number of birds
banded each fall has remained within 10% of 3100 each year.

Table 43: AMMP summary statistics, 2062009

2005 2006 2007 2008 | 2009 = Average  Total
# individuals (species) bandeq 3226 (78)| 3268 (76)| 2876 (77)| 5101 (77)| 3390 (75)| 3572 (77)| 17861 03)
# individuals (species) repeat| 496 (33) | 413 (37) | 562 (45) | 924 (48) | 606 (39) | 600 (40) | 3001 64)
# individuals (species) return | 41 (10) 31 (10) 46 (12) 31 (14) 42 (18) 38 (13) 191 @7)
# species observed 151 134 144 140 143 142 180
# net hours 3726.3 4422.9 5423.3 5607.3 5837.4 5003.4 25017.2
# birds / 100 net hours 86.6 73.9 53.0 91.0 58.1 72.5 71.4
# days operating 88 91 91 91 91 90.4 452
# days banding 69 83 86 85 87 82.0 410
# days with full coverage 66 72 77 78 77 74.0 370

Over the full fall season, three different species have taken top spot for the most individuals banded in a year:

White-throated Sparrow in 2005 and 2009, Yellonwmped Warbler in 2006 and 2008, and Rudbgwned
Kinglet in 2007. These three gpes also have the highest cumulative totals for fall, with 2620 Yelowped

Warblers, 1632 Rubgrowned Kinglets, and 1602 Whitieroated Sparrows over five years.

consistently in the top ten are American Robin (1282), Song Sparrow (1&#86)Magnolia Warbler (790).

Other species

Among observations, Canada Goose had the highest daily average each fall except 2006, when migrant flocks
were unusually scarce and American Crow took top spot instead. Species that have been in the top ten
annually are Cart Goose (average 212 individuals observed daily), American Crow (84), American Robin (82),

and Common Grackle (57).
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week, on August 29. However, due to the high number of birds detected right from the start of the season, an
effort was made to achieve at least partial banding coverage durinditstefour weeks as well.In all, full
coverage was achieved on 66 days, fewer than in any subsequent year. Temperatures were generally above
average in August and September, while October had much more rain than usual, which also limited banding
activiies. The daily banding total exceeded 100 individuals on 6 days, with the highest count of 132 occurring
on October 2. The 29 species banded on September 15 was a record diversity that woufdrstiret years

The season total of 151 species obsetvemains the highest for any season at MBO, and includes a peak of 63
species on September 11, the highest of any fall day to d8parrows were dominant overall, taking three of

the top six places among species banded.

In 2006, as in all subsequeytars, full coverage was planned throughout the season. However, it was again
guite a wet fall season, with August the fourth rainiest in the past 65 years, and October the third rainiest over
the same period; this reduced full coverage to 72 of 91 d&¥¢er 100 individuals were banded on four days

this fall, with a peak of 157 on September 30. The total number of species observed in fall 2006 was only 134,
substantially lower than in 2005, and diversity peaked at 57 on two dates. Yreiloped Warble vaulted into

G2L) aLR4G FY2y3a aLISOASA o0l YyRSR 6A0GK pHH MyheughBorigdz f a:
Sparrow numbers increased, sparrows overall were less dominant than in 2005.

In contrast to the previous two years, the fall of 2007 was one of the driest on record, which allowed for more
extensive coverage, but also caused the ponds on site to largely dry up, reducing the attractiveness of the
habitat to wetland birds. All the ame, the total number of species observed rebounded to 144, but the
highest single day count was again 57. There were only three days with over 100 birds banded, with a
relatively late peak of 138 on October 10. The number of Yellmaped Warblers bandkplummeted to 68,

just over 10% of the 2006 total, and warblers in general were scarce, with just two species squeaking into the
bottom of the list of top ten species banded. However, sparrows were more prominent again, with four
species in the top terand American Goldfinch in seventh place marked the only appearance by a finch in the
top ten in fall in any year.

Weather was again favourable in 2008, resulting in a record number of days of full coverage. The defining
element of this season was themarkable influx of Yellomumped Warblers, with 1732 individuals banded,

more than triple the previous high count for any species in fall. However, many other species were also
unusually abundant, with 30 species setting new fall records, includinghes atarblers. The daily banding

total exceeded 100 birds on 14 occasions, including five 200+ bird dates between September 29 and October 5,
peaking at 240 on October 2. Totals could have been even higher, but on several days nets had to be shut
down tenporarily to control volume as there had been no reason to anticipate needing so many qualified
extractors on site. Meanwhile, a couple of weeks before the peak in migrant abundance, a new-digle
record for diversity was set with 30 species banded ept&nber 7. However, the daily estimated total
peaked at 53 on the same date (and two others), the lowest for any fall season to Batethe first time,
warblers accounted for half the species among the ten most frequently banded during the season.

Coverage was again good in 2009, thoubk second half of the season was unusually wet and the first two
thirds of October were unusually cold, resulting in some lost net hours. As occurred in 2007 following the peak
of Yellowrumped Warblers in 2006, therwas a dramatic decline in the number banded, from 1732 in 2008 to
106 in 2009. This alone nearly accounts for the difference in season totals between the two years. The
number of days with over 100 individuals banded dropped back down to 6, peakld doirds on October 8.

This year the biggest surprise was the abundance of Hermit Thrushes, with 86 individuals banded (all of them
hatch-year birds), more than double the total from any previous fall season. As in 2007, warblers were
relatively scarcewith only three species barely cracking the Hls banded mark. In contrast, sparrows

took all three top places for the first time, with Whiteroated Sparrow (428) outnumbering Slatelored

Junco (361) and Song Sparrow (322pecies diversity p&ad unusually early, on August 21, at 56 species.
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Figure 4.5 summarizes the results of the daily census throughout fall. Variability is high for most of the season,
and the overall mean remains between 22 and 28 species from the beginning of the seétaridi®ctober,

after which it drops slightly to between 19 and 22 for the remainder of the season. Census counts were
highest in 2005, at an average of 27.5 species per day throughout the season, dropped to 25.6 in 2006, and
then stabilized at a loweeVel between 22.5 and 23.1 between 2007 and 2009

Figure 4.6 summarizes the daily estimated total of species throudgldutThe overall pattern is similar to that
shown by census, but the counts are hightiere is somewhat less variability, and th@p in numbers begins
earlier in October. From the beginning of August to early October, the mean daily count of species fluctuates
around 40, with three slight peaks approaching 45 in early September, mid/late September, and early October.
Starting araind the end of the first week of October, the count declines steadily to a mean just below 30 near
the end of the month.The actual peak of diversity has varied widely, from as early as August 18 in 2007 to as
late as September 19 in 2005%imilar to tle census results, daily totals were on average somewhat higher in
2005 and 2006 (40.1 to 41.4 species) than from 2007 to 2009 (37.5 to IBé)threeday running average of

daily estimated totals remained above 50 species for several days in eachsod2@@006, but has only done

so once in the years since, in late August 2009.

Figure 4.7 summarizes the number of species banded daily throudhthutThere is considerable variability
from year to year, especially in September. The average counesafigm 10 to 13 species in August,
increases to 12 to 17 for September and the first week of October, then drops off sharply to between 5 and10
for the final two weeks of the seasorThe peak of diversity was just after nfigptember in 2005 and 2006,

but more recently has been between September 26 and October 1.

Figure 4.8 summarizes the number of individuals banded daily throughtutThere is a distinct peak from
late September to almost mi@ctober, highlighted especially by the 2008 line, whilfar greater than any
other year due largely to the unprecedented number of Yeliamped Warblers banded during this period.
Generally the mean number of individuals banded daily remaétaeen 20 and 35 for most of the first half of
the season, themegins to increase around miieptember. The busiest days are in the first week of October,
with mean counts of 84 to 102 individuals banded daliyg actual peak has ranged between October 1 and 9
After the peak of migration subsides around r@dtobe, numbers return toaround 25 to 40 individuals per
day on average, though there is more variability than early in the season.

NS

Yellowrumped Warble, October 200$Photo by Marcel Gahbauer)

16



2005
— 2006
2007
— 2008
= 2009

5
e==»Mean

# of species observed on census dai

01-Aug
08-Aug
15-Aug
22-Aug
29-Aug
05-Sep
12-Sep |
19-Sep
26-Sep |
03-Oct 1
10-Oct
17-Oct
24-Oct 7

Date (first day of each week shown

Figure 4.5: Running threday meanof the number of species observed daily on census throughout the fall
season.
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Figure 4.6: Running thregay meanof the number of species observed daily throughout the fall season.
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Figure 4.8: Running thregay meanof the number of individuals banded daily throughout the fall season.
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4.4 Winter Population Monitoring Program (WPMP)

Winter at MBO covers the 2deek period betweerthe end of fall migration and the beginning of spring
migration, i.e. October 31 to March 27. Although relatively few species overwinter regularly at MBO, several of
them are uncommon to absent in other seasonsigtvinter provides the best opportunityotmonitor them.

4.4.1 Objectivesand protocol

As in other seasons, a key objective of the winter program is to collect data on bird populations that can be
assessed over time. However, MBO can experience extended periods of severe winter weathenditiwhs

vary considerably from one winter to the next, therefore it is impossible to maintain a strict protocol with
respect to temporal sampling. Nonetheless, scheduling site visits as weather permits has produced some
interesting and potentially vallde data, and the winter program also has educational value for volunteers
who have become interested during the fall, but may have been overwhelmed by the diversity of species and
volume of birds. The standard census trail is walked in winter (sometimesnowshoe), and banding is
generally limited to a maximum of three hours at a time, no more than twice per week. Nets are set up as a
square around a set of feeders that are stocked throughout the winter with sunflower, nyjer, corn, and millet.
In geneal, banding follows the MBO migration monitoring protocols, but net checks are much more frequent
due to the colder temperatures.

4.4.2 Results

Winter results from 2005 to 2009 are summarized in Table 4.4 (note that winter is defined as starting in the
preceding year, e.g. winter 2005 refers to October 31, 2004 through March 27, 2005). Because of differences
in weather conditions and bander availability over the years, effort and results are quite variable. Banding was
most frequent in the first two \wnters, and was skipped entirely in 2008, which was exceptionally cold.
However, census has been undertaken quite regularly since 2006, and during that period at least 40 species
have been recorded each winter. The cumulative list of species observid) dvinter is 71 species, but this
includes a number of late fall or early spring migrants. Several species are banded in particularly high numbers
in winter, including Mourning Dove, House Finch, American Goldfinch, and in some winters Common Redpoll.

Table 44: Winter summary statistics, 2008009

2005 2006 | 2007 2008 2009 Average  Total
# individuals (species) bande(q 256 (14) | 316 (18) | 103 (11) - 32 (6) 177 (12) | 707 (21)
# individuals (species) repeat| 105 (8) 186 (8) 33 (7) - -- 81 (6) 324 (12)
#individuals (species) return 10 (4) 26 (5) 7(2) - 5(3) 12 (4) 48 (7)
# species observed 35 51 49 40 51 45 71
# net hours 110.0 163.5 103.0 -- 24.0 100.1 400.5
# birds / 100 net hours 231.8 193.3 97.1 -- 133.3 176.8 176.5
# days operating 14 64 46 24 37 37 185
# days banding 12 18 11 0 3 8.8 44
# days census only 2 46 35 24 34 28.2 141

I

Winter landscape at MBO January 2006 (Photo by Marcel Gahbauer)
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4.5 Northern Sawwhet Owl Migration Monitoring Program

Monitoring the fall migration of Northern Sawhet Owls was actually the original inspiration behind
establishing MBO, but during the initial pilot season in 2004 results were disappointing, whereas passerine
numbers exceeded expectations. As a resu#t,dlvl program became a secondary priority, and was skipped in
2006 and 2008 when resources were too limited to operate both studies effectively.

45.1 Objectivesand protocol

The primary objective of this program is to contribute to knowledge of tlgubation dynamics and
movements of the Northern Sawhet Owl. Due to the large number of savinet banders in eastern North
America, most of them members of Project OwlInstwv.projectowlnet.org, the recovery rte for these owls

is much higher than for any passerines, and therefore evenstamndardized programs can make significant
contributions. To date, the MBO operations have not been standardized, in that there has been only partial
coverage of each seasodetermined mostly by volunteer availability rather than weather. There has also
been experimentation with net locations, first using the mixed woodlot near the winter nets (2004), then the
ridge along the back ponds (2005 and 2007), and finally setfing dedicated set of owl nets in and around

the spruce/fir stand in the middle of the meadow (2009).

45.2 Results

Despite using different locations, and some variability in
effort, results over the first three seasons were
consistently quite poor, with between 15 and 18
individuals banded, at an average rate of fewer than two
owls per night (see Table 5; note that all but the end of
the 2004 season, as well as the last several nights of the
2009 season fall outside of the November 20Q4
October 2009 period covered by this report, but for the
purpose of this summary, the full data for these seasons
are included in the table). The change in location in
2009 yielded dramatically greater ressylthighlighted by
the night of October 13, when 17 samhets were
banded, as many as in any complete previous season.
To some extent, the increase in numbers can be
attributed to the level of effort, roughly triple the E ‘
previous average, but the rate of mare was also Northern Sawwhet Owl, October 2009
considerably higher (Photo by Marcel Gahbauer)

Although owl banding effort has been relatively limited to date, it has been productive, with two of the 125
Northern Sawwhet Owls banded at MBO recaptured in Virginia and New York later the same year, and three
that were banded in Ontario, Michigan, and Virginia in previous years recaptured at MBO (see Appendix F for
details on all recoveries).

Table 45: Owl bandng statistics, 208-2009

| 2004 | 2005 2007 2009 Average Total
# individuals (species) bande( 18 (2) 17 (1) 15 (1) 78 (2) 32 (2) 128 (2)
# individuals (species) repeat -- -- - 5(1) 1(1) 5(1)
# individuals (speciedpreign 1(1) -- -- 2(1) 1(1) 3(1)
# net hours 208.8 224.7 293.6 698.0 356.3 1425.1
# birds / 100 net hours 8.6 7.6 5.1 11.2 9.0 9.0
# nights operating 11 8 11 28 11.6 58
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4.6 Special projects

The standard research programs at MBO provide an opportunity to collect datavéwietty of supplemental
research questions, ranging from local and spesjgexific to international collaborations.

4.6.1 Collaborative research

As a member of the Canadian Migration Monitoring Network, MBO has the opportunity to participate in
researt projects of a national scope. The most significant collaborative venture to date has been a stable
isotope study involving feather samples collected from MBO and other member stations across Canada, in an
effort to identify how the source populations rfdall migrants compare throughout the network. MBO
contributed more than 300samples fromover 60species; the analysis and reporting is being conducted by
Environment Canada and Bird Studies Canada, with publication expected in late 2010. MBO has also
collaborated on an international study aiming to document the movement oflminche ticks.

4.6.2 Student projects

Many fourthyear wildlife students at McGill University prepare a resedrabed report as part of their
curriculum, and since 2005 sevet@ave chosen to do so using data from MBO. These have included an
analysis of whether upper mouth lining is reliable for ageing Btapped Chickadeemnda behaviouralstudy
assessingnet avoidance. These projects generally involve harms participaton by the student, with
supervision and guidance from the bandénscharge.

4.6.3 Current research

Data for the aforementioned Blaetapped Chickadee continue to be collected, for the purpose of reanalyzing
at a future date with a larger sample sizQualitative and quantitative measures of American Goldfinch tails
have been recorded since 2006 to permit for an eventual analysis of whether the colour and/or extent of the
white patches on the outermost rectrices are useful for ageing and sexing. Z&i68¢ethe length of the white

tail spots on Magnolia Warblers has been recorded to determine whether there are consistent differences by
sex. Beginning in 2009, the colour of the yellow to orange patch on the side of the breast of American
Redstarts habeen recorded using a standard colour palette, again to assess whether that feature can be used
to discriminate reliably between sexes.

4.7 Publications

Most MBO publications to date have been internal reports, specifically 6 annual Fall Migratioroihgnit
Program reports (2062009) and 5 annual Spring Migration Monitoring Reports (200@0), as well as the
Migration Monitoring Protocol. One peeeviewed article documenting a novel pattern of molt in Song
Sparrows has been publishedNorth Amerian Bird BandefHudson et al. 2008 and some data and photos

from MBO were included in an article on the acquisition of reddish plumage by Baltimore Orioles published in
Birding(Flinn et al. 200y,

Unusually red plumage on a hatgkar BaltimoreOriole, August 2006 (Photo by Seabrooke Leckie)
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