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EXECUTIVE SUMMARY

TheVancouver Avian Research Centre’s (VARC) Colony Farm Banding Station was in operation in 202
during spring April 4to June 15) and fall (August 1 to October 31) migration periods as well as during the
summer breeding season (June 16 to July Bitjis wee captured using mist nets and other traps and
banded following VARC protocols. Standard biological measurements were taken of all banded birds. The
station was in operation 6,647kt hours with 3,47 dirdsprocessedanded, for a total capture rate of
56.31birds per 100 net hour£apture rate peaked during the spring and fall migration periods and varied
per net and habitat type. A total of 54 species were banded. The most frequently banded species include
Song Spaow, Willow Flycatcherand Anna’s Hummingbirds usual, &arge number of hatch year birds

were banded during the late summer and fall migration periods showing Colony Farm Regional Park as an
important breeding and stojver site. There were 13@dividual birds of 1&pecies recaptured in 2020

that were originally banded at the station during previous years, as far back & R0iumber of
recaptured individuals have been found to show strong site fidelity as they have been captured at the

study site 6r a number of consecutive years.

In addition to banding birds, the station also conducts surveys as well as records bird observations of non
captured birds during banding sessions to provide a broader picture of avian species present in Colony
Farm Regioal Park. A total of 118pecies were detected during surveys and a total af ddecies were
recorded during bird observations. This includes rarer species as well as species more difficult to detect
with mist netting, such as Bartdiled Pigeonand Olivesided Flycatcher Breedingactivity and
characteristics assessed on surveys as well as ocayptured and captured birds during banding sessions

established that 69% of the detected species were confirmed or probable breeders.

A number of speciespecifc studies continued at the banding station including research contributing to
our understanding of Northern Sawhet Owl migratory movements, Swainson's Thrush fagration,
swallow abundance and diversity, Willow Flycatcher rraoid pesticide residuenihummingbird cloacal

fluid (n =409 samples collected in 2021)

VARC engaged in several collaborative programs at and away from the banding station. A total of 442
rehabilitated raptors were bandeid 2021 at the Orphaned Wildlif®©.W.L.) facility prior to their release.
34 raptors released since 2014 have been recovered in various locations around B.C. and Washington
state. There werd33nest boxes monitored around the Merritt area in 20&s part of the VARC bluebird

nest box pogram.One hundred and eightoxes were used by either Mountain or Western Bluebirds
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yielding81 successful nests that fledged 388ung.Nestlings were banded with golthodized federal

bands to specifically mark the 2D2ohort and aid in survivorshimd site fidelity assessments.

In addition to the research aspecif the banding stationand offsite projects VARC provided
opportunities to reach thousands of people, promoting conservation and awareness through birds. While
the COVIEL9 pandemic forced limited iperson opportunities for volunteering, station visits and
presentations in 202, VARC developed virtual programs including online workshops and presentations,

educational programs for schools and community partners as well as an increasednsatitapresence.
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1 INTRODUCTION

1.1 Whois VARC?

At the Vancouver Avian Research Centre (VARC), everything we do is done with the express purpose of
safeguarding birds and their habitats to ensure their loeign survival. VARC is a Registered Canadian
Charity (#82118 2656 RR0001) passionately dedicttedild bird RESEARCH, CONSERVATION and
EDUCATION.
X RESEARCHVe believe research, monitoring and data collection are vital in guiding successful
management action for bird populations and habitat conservation.
x CONSERVATIONWe are committed to taking positive action for change and to use the
knowledge and data we collect to influence policy makers at local, provincial and federal levels.
x EDUCATIONWe strongly believe that education is an important step in safeguarding birds and
their habitats.
We support these three vital areas through two key activities:
x Collecting data and conducting original research on bird populations; and
x Performing public outreach and education to raise awareness of environmental issues as they
relate to birds.
VARC cattuctsbird monitoring and banding projects that will aid in formulating management decisions
to maintain bird populations and their habitat. 12020, VARC programs included lgegm bird
monitoring at Colony Farm Regional Park in Coquitlam, BC as well as multiple symsidiand
collaborative studies at @t same primary field station. Qfftation programs were also conductéa
2020:banding rehabilitated raptors at Orphan&tdildlife Rehabilitation Society (O.W.[fakility in Delta,
BC and a bluebird nest box monitoring study in Merritt, BC. All VABj€cts provide volunteer
opportunitiesfor students in association with university study and for the general public. They act as an
educational tool for our adult,guth and school programs where we teach, through birds, the importance

of conservation and what each person can do to help.

1.2 Longterm Monitoring Program

Habitat loss and degradation are the major causes of bird population declines and are the largest factors
affecting migratory birds crossing increasingly fragmented, urban/suburban landscapes (Faaborg et al.
2010a,b). In these urban/suburban landscapesalaand regional parks can provide critical oases for

breeding and migratory birds. Situated at the confluence of the Coquitlam and Fraser Rivers, Colony Farm
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Regional Park (hereafter, “ParkRigure 1) protectsome of the most ecologically diverse lands in the
Greater Vancouver area. The extensilg:field and riparian habitats within the Park represent higilue

ecosystem features for resident and migrating birds.

Indirect effects of habitat alteration on wildlife are relevant in the evaluation of the importance of habitat
oases, such as the Park, that are adjacent to urban development and are intensively used for recreation.
Animals may remain in these sites through long-term site fidelity and/or mitigation attempts (e.g., wildlife
corridors, habitat patches). Wildlife living in or near urbanized landscapes are exposed to human presence
(Burger 2003, 2007), noise (Bowles 1995), barriers to movement (Mader 1984), increased predation (Pike
et al. 2010), changeas prey density or composition (Marzluff 1997), increased disease (Marzluff 1997),

and increased stress levels (Gabrielsen and Smith 1995).

Starting in 2009, VARC has conducted a comprehensive monitoring program within the Park to assess the
importance othis regionally unique ecosystem for bird populations. This monitoring program has already
providedvaluableinformation to MetroVancouver (MV) on the importance of the Park as a stopover site

for migratory birds and as a breeding afearesident and ngratory speciesUltimately, this information

will be used to help guide the development of best management practices to integrate agriculture with

wildlife conservation and recreation in the park.

As part of the Port Mann / Highway 1 Improvement Projectmiprove roads and bridges faeople,

goods and transit throughout Metro Vancouvene Colony Farm Tidal Flow Restoration and Habitat
Enhancement Project was undertaken to restore and enhance wetland and riparian habitat within the
Park. Construction lgan in early August 2011 and continued until f@idtober 2011, with additional
construction activities in August-September 2012. MV commissioned VARC to monitor avian activity
during project construction and to undertake ay8ar (2013 to 2015) postonstiuction monitoring and
banding study to evaluate the effects of the habitat restoration and enhancement efforts on the avifauna
of the Park particularly during fall migration. Although the commissioned-passtruction monitoring

work ended with the 2015emson, in order to further evaluate the habitat of the Park, VARC continued

similar work in 2016 through 2021 concluding an accumulated thiryeams of study at this site.
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Figurel. Map of Bird Monitoring Area at Colony Farm Regional Park.

VARC (in collaboration with MV) has established kieg longterm objectivesas part of the post

construction monitoring projecivhich continued to be applied in 2@:

1. Compare pre and postnhancement relative abundance and diversifyavian species;

2. Provide pre and postnhancement georeferenced data on bird populations;

3. Evaluate pre and positnhancement avian habitat quality as indexed by species diversity,
abundance and health of birds within the Wilson’s Farm area of the Park;

4. Compare key breeding areas and other important habitat characteristics of enhanced areas within
the Park; and,

5. Compare habitat preferences for rare and iconic bird species between existing and enhanced

areas within the Park.
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1.3 SpeciesspecificStudies

In addition to striving towards theskng-term objectives, VARC conduetsseries of speciespecific
studies:

Northern Saw-whet Owl (Aegolius acadicus migratory movements

The Northern Savwhet Owl is a small, migratory raptor which is widegigt@cross North America. This
species occurs throughout much of British Columbia, where it is yit®d (secure and not at risk of
extinction), although the nomigratory brooksisubspecies endemic to Haida Gwaii is blue listed (of
special concern). Nthern Sawwhet Owls have been monitored extensively in eastern North America
with well over 210,000 individuals banded since the 1950s. However, there has not been the same

monitoring effort in place in th@acific Northwest.

The Rockyroint Bird Observatory (RPBO), located at the southern tip of Vancouver Island, has actively
monitored the fall migration of Northern Sawhet Owl since the fall of 2002, and over 10,000 owls have
been banded at RPBO since the start of this project (RRR0).20wlsbanded at RPBO have been
recaptured at their banding site in subsequent years, as well as in Washington, Oregon, Idaho, California,
Alberta, Saskatchewan and at other sites in British Columbia including the Colony Farm Banding Station.
Likewise Northern Sawwhet Owls banded and released at locations in Washington, California, Alberta
and in the Chilcotin region of British Columbia, have been recaptured on Vancouver Island (RPBO 2020).
These re-sighting events suggest a possible southward ntigrpithway for Northern Saw-whet Owls

from the interior over the Coast Mountains and along the Strait of Georgia. However, these limited

recapture events only provide a limited portal into the migratory movements of this species.

The purpose of this project is to conduct capture and banding of Northeran®etvOwls at the Colony
Farm Banding Station in Coquitlam, BC. This site represents an urban park that encompass a mixture of
ecosystem types, including marsh and shallow water, riparian areas, uplaesi &md old-field habitats.
This project will contribute further to define the migratory path of Northern Selwet Owls along western
British Columbia and will contribute to the continemtde monitoring efforts of Project Owlnet

(www.projectowlnet.org).

Swainson’sThrush (Catharus ustulatus molt-migration

Unlike species which typically molt either on their summer grounds or on their winter grounds, individuals
who exhibit moltmigration leave their breeding grounds and head sopént way to find a suitable

location to undergo their annual preasic molt before continuing southward migratidhome esearch
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has shown that Swainsonshrushes are among those species that camdergo molt-migration,
overlappingtheir molt with migration(Cherry 1985)Birds may continue to migrate while actively molting

or they may initiate and/or complete their molt in an area south of their breeding grounds.

Some Swainson's Thrushes are local breeders in the Rarlever an influx of individuals during fall
migration show that some of these birddop over and use ta old-field habitat of Colony Farm (VARC
2010, Matthews etal. 2012and 2013,Kenwood and Jones 2016, 2017, 2@t8I 2019, Kenwood et al.
2014, 2015 and 2020y he purpose of this study is to assess the numbers of Swaindou'sh€s caught

for banding which are in flight feather m@hdthe extent of the molt

Swallow research monitoring abundance, diversity, and demographics

Swallowslike nighthawks, swifts, martins and flycatchers are part of the guild of aerial insectivores, birds
that specialize in feeding on flying inse@sd populations have fallen steadily and consistently since 1970
(NABCI, 2012; Shutler et al. 201Rgsearb has shownfor example, that in the past four decades the
population of Barn SwalloyHirundo rusticajn Canada has fallen by approximat&Bf6 (896 in British
Columbia), Bank SwallofRiparia riparia) and Black Swi@ypseloides nigeby approximately95% and
Northern Rougkwinged SwallowStelgidopteryx serripenniand Tree SwallowTachycineta bicolgby

more than 50% (Environment Cana@815. Although the causes of these dramatic declines are still
unclear they are likely influenced by multiple causdsabitat loss, a reduction in insect abundance,
pesticide use or climatehange- and without a complete understanding of the causes that aieirly

population changes, it is difficult to imagine how the current decline can be reversed.

Researchers at Cornell University and elsewhere have launched a coniiitentresearch program
(Golondrinas de Las Americas) to study swallows in the g€&adlycinetafrom northern Canada to
Argentina to better understand the breeding biology of the dmat of the Americas. Seven of the eight
species of North American swallow occurtle Park sometimes in large humberssingthe old field

habitat Thisprovides an excellent opportunity to contribute to these nationwide monitoring studies.

Willow Flycatcher Empidonax traillii)- molt

Four generally recognized subspecies d@faly Flycatcher occur in North America and these subspecies
occupy distinct breeding ranges (Sogge £1297). The Park is within the breeding range of E. t. brewsteri
Empdonaxflycatchers are extremely difficult to identify in the hand. More study is needed on molting
patterns based on individuals of known species, subspecies and age. Since VARC Eaptbrewsteri

exclusively, it provides the opportunity to betterfitee molt pattern of this subspecies.
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Molt sequences and extent are known to differ among populatiéhde (1997) outlinethe general molt
sequence foE. t. brewsteras follows:

x Preformativemolt, occurring on the winter grounds, includes body feathers with most or all flight
feathers retained.

X First prealternate molt is typically eccentric where the outefl® primaries, the inner -9
secondaries and the retrices (but no pp covs) are replaced leaving the inner primaries and outer
secondaries retained

X Adult prebasic molt can sometimes skip a few middle secondaries which are then replaced during
adult prealternate molt. These secondaries can then look slightly fresher than the surrounding

secondaries and primaries.

E.t. brewsteris north-south range extends from approximately the northern point of Vancouver Island to
Bakersfield, CA, encompassing a distance of approximately 1,600 km. Any variation of individuals may be
due to intraspecific differences between brewsteopulations A detailed assessment of the Park’s
population may yield metrics that are much less variable and can be used to better and more easily
identify birds from the northern extent of brewsté&rirange The goal of this program is to fully document

molt sequerte related to age to further define the.t.brewstersubspecies.

Hummingbird research lhvestigating pestiale residue

Since 2015, the Science and Technology Branch of Environment and Climate Change Canada and other
collaborators, have been conductingidies of the quality of agroecosystem habitats for hummingbirds.

This produced the development of a narvasive sampling procedure and chemical methods to measure
neonicotinoid insecticides in the cloacal fletihummingbirds living near blueberry fislBishop et. al.

2018) VARC has recently become involved inrisearch into the accumulation of neonicotinoids and

other insecticides in hummingbirds ahdneybees

Neonicotinoids, such as imidacloprid, are among the most widely used insecticides in the world, but there
is accumulating evidence that some breakdown products are toxic to some aminthtbey have been

linked to Colony Collapse Disorder of honeybees and other adverse ecological effects. Neonicotinoids are
routinely spragd on agricultural crops, such as blueberry fields found throughout the Fraser Valley of
British Columbia. These insecticides can then be picked up by animals feeding on the pollen and nectar

from the blueberry flowers. This research is comparing inseetilgvels in the cloacal fluids of Anna’s



Vancouver Avian Research Center — 2021 Year-end Research and Education Report

HummingbirdgCalypte annapnd RufousHummingbird $elasphorus rufyss well ashoneybee nectar

and water in hives near to sprayed fields and at control sites away from sprayed fields.

1.4 Off-Station Programs

Rehabilitated Raptors at O.W.L.

Orphaned Wildlife@.W.L) is a nonprofit organization whose staff and volunteers are dedicated to the
rescue, rehabilitation, and release of injured and orphaned raptors and to educating the public on their
conservation and importance. VARC banders routinely @s¥.L.’s rehalfacility to band all of their
rehabilitated birds before théhey are sent out for release across the province. Recovery and sightings of

these banded individuals can provide valuable information about the life history of rehabilitated birds.

Bluebird NestBox Monitoring

Mountain Bluebird(Sialia currucoidgsoccurs fairly commonly, but according to the North American
Breeding Bird Survey, populations have decliig8GS 2021They benefited from the spread of logging
and grazing in the late nineteenth and early twentieth centuries, when these practices created open
habitat for foraging. The waning of these industries, coupled with the deliberate suppression of wildfires,

led to a dwindling of open acreage in the West and the decline of the sp&nesell Lab 2021)

More recently, as landise practices have stalziéd, so have Mountain Bluebird populations. However, in
areas where trees are too small to provide natural nesting cavities, and where forest and agricultural
management practices have reduced the availability of suitable nest sites, bluebird populations are still
declining(Cornell Lab 2021 Amongbirds that nest in cavities but gzt excavate them on their own,
competition is high for nest siteslouse Sparrows, European Starlings and House Wrens also compete
fiercely with bluebirds for nest cavities. Construction of nest boxes in suitable habitat can provide a

population boost.

To this end, VARE undertaking a Mountain and Western Bluel{&ialia mexicana)est box monitoring
program in Merritt, B@Figure 2) Originallyestablished by citizen science individuals, VARC took over the

program in 208. The ultimate objectives of this project include:

x To establish longerm monitoring and research to provide invaluable data for regional
conservation initiatives and internati@l migration monitoring efforts
x To initiate community outreach by involving citizen science individuals and groups as well as

schools to ultimately provide conservation education by way of monitoring boxes
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x To color band bluebird (Mountain Bluebird as well as Western Bluebird) nestlings using nest boxes

in order to document dispersal, site fidelity and population dynamics.
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Figure2. Map of Bluebird Nest Box Monitoring Sites, Merritt, BC.

2 METHODOLOGY

2.1 Banding Operations

In 2021, VARC attempted to operate the Colony Farm banding station two days per week, depending on
weather and availability of qualified volunteers. During spring migration (Apriuhe 15), 3iist nets
(Figure3; Appendix A) were in operation f@245hours During thesummerbreeding seasoflune 16

July 31)31 mist netswerein operation for 1,52hours During &ll migration(August 1 and October 31

37 nets were in operation for2,880 hours No winter banding was conducted in 2024n 202L one
hummingbird trap was in operation for a total of 60.28urs of active trapping: spring migration = 15.0

hours; summer breeding season = 3Bdurs; fall migration = 15.25 hours.
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Like many parts of British Columbia, Colony Farm Regional Park was subjected to unprecedented rainfall

in the summer and fall resulting in the flooding of much of the banding stékmure 4)

Figure4. Flooding at Clmny Farm banding station.

The 204 capture strategy allowed for comprehensive monitoring ovarioushabitat types (Figure 3;
Appendix B). The number and type of traps used varied considerably depending on $ectenal
including time of year, anticipated capture rate and availability of personnel. Full protocol details are

provided in Appendix B.

During banding sessions, captured birds were identified to species and banded. Previously banded birds
that were recaptured were recorded asich.Morphometric measurements were collected from the
captured birds as was overall health (level of fat present), sgeand breeding characteristics. Additional

data and the banding process are outlined in Appendix B.

As part of the banding operation, daily activity datare collected for each day of banding: net hours,

weather, personnel and observations of rRbanded birds. These processes are outlined in Appendix B.

2.2 Bird Survy

The survey transedtas been established along a route encompassing the Colony Farm Banding Station in

10
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the Wilson Farm North area of the Park as well as a broader section of the Tidal Flow Restoration and

Habitat Enhancement Project aréaigure 1).

In 21, surveys commenced the week of Apriu2d concludedhe week ofOctober29 encompassing

the spring migration, summer breeding and fall migration banding periods. Surveys were conducted once
a week with no two surveys spaced less than five days apagntysurveys were conducted in total; 12

of the weeks 4 in spring, 2n summer and én fall) were skipped due to inclement weather or logistical

constraints.

Each survey began within the hour after sunrise and took an average of three hours to conclude. The
transect was walked slowly while all bird species were noted and counted. Behavioural observations were
documented using protocols from the Institute for Bird Populations (DeSante et al. 2008) and the North
American Ornithological Atlas Committee (Smith 1990). See Appénix full detailson behavioral

observations and documentation protocol.

2.3 Speciesspecific Studies

Northern Saw-whet Owl - migratory movements

Northern Sawwhet owl mistnetting at the Colony Farm Banding Station was conductethree nights
September 23, October, and October 31 2021. Mistnetting was conducted usirggvenpasserine mist

nets. six12 m long and on&8 m long. All nets were 2.6 m high, made of polyester yarn, with 30rmasi

size. The nets were set up in arshlape around an audiare.

Each capturé bird was extracted from the net and transferred into a cloth bag until further processing at
the banding table. The banding process involved the following steps: species identification, band
application, age and sex determination, crop fullness and bidose(e.g., wing and tail length, weight).

All bird capture and handling activities were conducted according to the requirements set out by the
Canadian Bird Banding Office (Canadian Wildlife Service; Permit No. 1VAR} Banding Station

Protocol (Appedix B), ProjecDwlInet, and Canadian Council on Animal Care.

Swainson’sThrush - molt-migration

EachSwainson's Thrush caught during regular banding sessidi® were assessed whether they were
currently in active molt General notes were taken on these individsallight feathes (primaries,

secondaries and tertials) and rectrigqasor to release.

11
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Swallow research monitoring abundance, diversity, and demographics

Regular data wergaken, as per Appendix, Bom any swallow species captured during regulanding
sessions. Special note wamde of the age and sex of each individual swallbive existing nest boxes at

Colony Farm were monitored occasionally but no formal monitoring program was followed in 2022.

Willow Flycatcher morphology and molt

Monitoring continued with extra data collectddr each Willow Flycatcher (second year or older) caught
during regular banding sessions. Each indivifliggdt feather (primaries, secondaries and tertials) as well

as primary and greater coverts of botvings were examined and aged.

Long-termmonitoring continues with plans to takerther measurements of the wingndtail as well as

assessment of molt patterns on recaptured flycatchers of known age

Hummingbird research Investigating Pesticide Residue

VARC contributetb the pesticide residue studyy providing he collection of hummingbird cloacal fluid
at control sites away from pesticide spray areas where no pesticides should be &ditsdnain banding
sitein the Park and at a banding siteTisawwassenDelta, B.CCollectionwas attempted onceper week
(weather permitting)n eachlocation: between May and Aug 24t the Colony Farm Banding Station and

between May @and Aug 2&t the Tsawwassen trapping site.

Hummingbirdswvere caught in a specially designed trapng around a feedefThe hummingbirds were
banded, biometric datavastaken and cloacal fluids wem®llected. The hummingbirdsvere not harmed

during this process and fluid collectisrasnon-invasive. All samples wesgored on ice and sent to ECCC

for analysisFlower samples from plants were collected after each banding session and also sent in for

analysis.

2.4  Off-Station Programs

Rehabilitated Raptors at O.W.L.

VARConducts sessions at the O.W.L. facility whigirels that have been successfully reHabied and
are slated for imminent releassere bandedIn 2021,21 banding sessions were conducted: Janugry 5
February 12April 16and24; May 11;June 4July 2, B, 22, and29; August 6, 13, 20, an2i7; September

8 and 170ctober 1, 8, an@5; November 6and December 20.
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Eachrehabilitatedbird receives a federal band with a unique number which allows identification if it is
ever sighted or recovered in the futurall banding protocols are followed as outlined in Apgie. After
banding, birds are scheduled for release as soon as possitlg/pically in the same location where they
were recovered; the only exceptions would be if behavioural or environmental conditions prohibit return

to the originalrecovery site.

Many of the raptors treated by O.W.L. are large birds and so the bands they receive are large enough to
be read at a distance through binoculars or with a digital camards Bnayalso get reinjured and be

taken in to rehab again or maye found dead. lrany of these cases, the identity of the bird can be
discovered by reporting the band number and in twan provide valuable information about the life

history of rehabilitated birds.

Bluebird Nest Box Monitoring

Since2018, nest box routes have been refinactording tosomelandowner requests for bosemoval,
condition of boxes, appropriate habitat type and appropriate placemuautes and individual boxes
have also been added in areas with appropriate habitat for bluebirds. Box spacing was closely considered

to deter competition between bluebirds and other species

In 2021, 433 nest boxes weraeparated into 23ites(Figure 2)each site consisting of an average of 19
boxes configured along existing roadwdkgureb). At each site boxes were spaced at least 90m apart
with the exception ofL33locations where boxes were paired (two boxes placed less than 3m from each
other to diminish competition between swallows and bluebirdgblunteers monitored nest box sites
every 10 to 14 daythrough the breeding season (roughly May 1 through Augustd®wing closelfthe

nest check protocolas outlined in Appendik.

Volunteers assess speciesnest stage, age of nestlings and nest outcomten possiblallowingVARC
bandersto band bluebird nestlings at the optimal age of 10 tbdhys old. Both Mountain and Western
Bluebird restlingswere banded with a federally numbered band anodized g&ldch year nestlings are
bandeda unique colour that corresponds to the year it was bafmlunteers on the ground witontinue

to document bids with colour bands seen using boxes and the area documenting survival, population

dynamics, site fidelity and distribution of each year’s brood.
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WARC Bluebird Nest Box Program

Legend

@® NestBox

Figureb. Bluebird Nest Boxes in Merritt, BC.

3 ANALYSES

To understand the structure of the bird communities within the study area of Colony Farm a number of
interrelated indices were measured or calculated. Thesee species presence, richness (i.e., number of
species), relative abundance, diversity and eveaspespecies health and population demographics.
Relative abundance relates to species’ prevalence within a community relative tottdenumber of

birds counted.

In addition to species richness, diversity was measured using several indices (Shannon-Wiener diversity
index, evenness, Simpson’s index of diversity, and the effective number of species for each of the diversity
measurementsjAppendixE). The ShannotWiener Diversity Index and Simpson’s Index of Diversity are
both diversity measurements that take into account the number of species in a habitat and their relative
abundances. The relationship of abundance of all species to each other within a commueityes t
evenness and can be viewed as a measure of the homogeneity of the diversity estimate. Evenness ranges
from O (one species dominant) to 1 (all species equally represented). Two communities with the same
species richness (i.e., the same number of sgctan have different Shannon-Wiener indices (i.e.,

differing estimates of species diversity) depending on the evenness within the two communities. More
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diverse communities possess a large number of evenly distributed species and less diverse communities
possess fewer species in which one or a few species are dominant. It should be noted that these indices
are not linear, so a site that has twice the diversity as another site will not have an index that is twice as

big. For this reason, it is often desirable to convert indices to an effective number of species. This is the
number of equally common species required to give a particular value of an index. Effective numbers of

species are directly comparable and linear; if one site has twice the diversityotifes, the effective

number of species will be twice the value. This makes it very easy to compare the diversity of sites.

For the purposes of this report, species health refers to the general condition of individual birds measured
by scoring fat deposit@AppendixF)on migrants caught for banding. Population demographics refers to
the makeup of bird populations particularly as they relate to the numbers of males versus females and
adults versus suladults in capture rates. Males and females are separateglumage or physiological
characteristics in sexually dimorphic species or by the presence of breeding characteristics in sexually
monomorphic species. Adults are separated from -adhlts by physiological characteristics, skull
ossification and molt pgeerns (AppendixG). Species hdth and population demography are important

indicators in assessing the significance of habitat for both migratory and breeding birds.

4 RESULT&d DISCUSSION

4.1 Banding Data

In 2@1, the number of capturedbirdswas the highest since 2058 was the number of net hours (Table
1); capture rate was similar to the past two years. Species richness in 2021 matched 2020but was below

the 12year average of 64 species.

Overa 12-yeaperiod we see high yearly capture rates (2@h@ 2011) as well as low yeacigpture rates
(2015 and 2016yith an overall averagef 55.04 birds per 100 net hours. Some of these fluctuations can
be attributed weather variability among years and the potential that largezements of birds during

spring and fall migratiowere missed in some years, as the banding station is not operated full time
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Tablel. 2010-202 Banding Summary at Colony Farm Banding Station.

Species Birds per 100 Net
Year Individual Birds Richness Net Hours Hours
2010 3,695 62 5,826.1 77.22
2011 4,845 64 8,644.1 69.54
2012 4,819 71 10,995.1 55.77
2013 3,919 66 9,342.9 60.74
2014 5,625 71 14,101.8 52.00
2015 4,222 71 14,059.8 39.75
2016 3,450 65 11,496.3 37.08
2017 4,351 66 9,518.5 55.26
2018 2,382 59 5,487.5 43.41
2019 2,701 66 4,834.1 55.87
2020 1,631 54 2,837.2 57.49
2021 3,473 54 6,647.5 56.31

Weekly capture rate during the banding period (April through October) of newly banded bird2ln 20

follows the same general pattern as in previous years (Figur€dpture rate shows an increase during

mid-April through May as well as during lateigust through early October which cesponds to spring

and fall migration periods. There appears to also be a substantial spike in capture rate through July and

mid-August, particularly in the last three yeafis corresponds to higher numbers of dispersing hatch

year birds

The capture rate at individual mist nets varied across the project site. Capture rate was highest/at net

(123.60birds/100 net hoursiand lowest at nets N, P and S (7.60 birds/100 net hoés}rage capture
rate was highest for nets located in diédd, scrub habitat (nets T, U, V and ®ppendix H
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Figure6. Per year and mean weekly capture rate from April through October at Colony Farm Regional
Park, 2011-2021.

Although the majority of banded species were similar, the composition and relative abundance differed
slightly among the years (Table 2; Appendlixd@he number of captured individuals withinost of the
speciesncreasel in 2@®1 compared to 2Q0, likely as a result of the increase capture effort in 262tple

Finch Haemorhous purpurelisalthough consistently on the most frequently banded species list each
year, has been generaliieclining in numbers of newly banded individuals since 2011, and fell out of the
Top 20 species banded category in 2021s tlecline is likely related to a range of ecological (e.g., shifts

in spatial location of food resources) and operational factors (e.g., in recent years, most Purple Finches
have been released without banding due to high apparent levels of stress expatidaing the banding

process).
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Table2. Most frequently banded species, 2012021 at Colony Farm Banding Station. Species ranked
in decreasing order of 221 captures.

Number of Individuals

Species 21| 20 | ‘19 | ‘18 | ‘17 | 16 | ‘15 | 14 | ‘13 | ‘12 | ‘11 | ‘10 | Total
Song sparrow 228| 190| 208 | 196 | 333 | 359| 368 | 428 | 305| 363 | 295| 294 3567
Trail's (willow) flycatchery 229 | 107 | 173 | 138 | 231| 206 | 185| 248 | 150| 170 | 130 | 138 2105
Anna's hummingbird 213| 170| 99| 66| 117| 106| 107 | 122| 85| 17 8 5 1115

Foxsparrow 212 | 78| 136| 152| 345| 130| 268 | 161| 135| 156| 166 | 79 2018
Swainson's thrush 207 | 177 | 204 | 122 | 185| 204 | 191 | 272 | 203 | 261 94| 110 2230
Lincoln's sparrow 160 76| 112 | 161 | 322 | 280| 379 | 554 | 144 | 501 | 375| 252 3316
Orangecrowned warbler| 142 84| 200| 105| 330| 264 | 264 | 286 | 167 | 201 | 110 210 2363
Cedar waxwing 126| 86| 125| 130| 189| 121| 94| 139| 130| 170| 177| 172 1659

Rufous hummingbird 105| 107 | 115| 72| 153| 124| 202 | 215| 125| 61| 19| 22 1320
Common yellowthroat 102 | 86| 227 | 143 | 152| 250| 290 | 210 | 248 | 176 | 206 | 249 2339

Wilson'swarbler 90| 27| 90| 53| 258| 43| 92| 200| 98| 264| 172| 213 1600
Rubycrowned kinglet 87 9 52| 151 | 157 34| 112 | 134 31 65| 132 23 987
House Finch 84 23 67 21 50 32 20| 192| 205| 101| 260 | 274 1329
American goldfinch 84 27 64 51| 102| 105| 202 | 119 | 145 55 66 | 125 1145
Warbling vireo 80| 31| 75| 37| 131| 60| 71| 86| 54| 52| 37| 40 754
Blackheaded grosbeak | 78| 56| 106| 68| 111| 151| 224| 158| 108| 152| 95| 134| 1441
Spotted towhee 58 50 73 76 84 | 100 96 | 156 79| 135| 103 96 1106
Blackcapped chickadee| 50| 23| 49| 35| 63| 32| 83| 115| 98| 102| 124| 87 861
American robin 45 13 42 45 85 72 57 63 38 55 60 54 629
Savannah sparrow 36| 13| 19| 25| 43| 49| 68| 177| 38| 100| 107| 138 813

An assessment of fat scores during spring (April 1 through June 15) and fall (August 1 through October 31)
shows that 426% and 25.8% respectively of birds caught for banding 21 88corded some measure of

visible fat (i.e., scores-3; Table 3).

Table3. Furcular fat scores of birds captured for banding in22&t Colony
Farm Banding Station.

Spring Fall
Fat Score # % # %
0 498 57.4% 1334 74.2%0
1 82 9.4% 209 11.6%
2 111 12.8% 114 6.3%
3 88 10.1% 78 4.3%
4 61 7.0% 41 2.3%
5 28 3.2% 22 1.2%
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The combination of diverse, structurally complex plant communities and the presence of resofoods —
water and shelter with high aquatic insect productivity in spring and high insect/fruit production in fall
that are typically present in the Park,guide a highguality environment for many migrant bird species.

In the spring, the percentage of birds carrying fat has typically been above 50% except for 2013, 2016,
2019 and 2020 where the number of birds with fat deposits dipped well below half (38%, 36%, 33.6% and
32.6% respectively). Thvariability in fat scores suggest that (a) the resources provided by the habitats
within the Park may be more variable in spring than fall (e.g., changes in hydrology depending on
snowpack, timing of spring plant amasect emergence) and (b) birds are arriving in the Park on their

northward journeys carrying lower fat stores due to changes@i®ter locations further south.

Age structure for captureblirds (for which definitive aging was possible) there egsentally equivalent
numbers of sukadults and dults during spring migration and substantially more sub-adults than adults
during fallmigration (Table 4). This fairly consistent with the age structure of captured birds in previous

years, further supportinghe importance of habitat at the Park for dispersing juveniles eftil.

Table4. Age structures for birds captured for banding in 20at Colony
Farm Banding Station.

Spring Fall
# % # %
Adults 353 53.6% 124 7.8%
Subadults 306 46.%% 1460 92.3%

In general, all years have very similar diversity indices althdegleased in 2020 (Table ®)ecreasing

most notably, he effective number of specieshé number of equalljcommon specigsis the true
diversity of the avian community caught for banditp consistent differences are seen between the
yearshowever andt should be noted that this does not mean that all the years are the same. Diversity
indices look at species numbers and theilative abundances, not $t1 at the actual species present. It
has already been noted that while some specieg.(Song SparrowSwainson’s Thrush and Willow
Flycatchey were abundant in all years, there are other species that were particularly abundant in one year

and not the awther (Table 2Appendix ).
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Table5. Species diversity at Colony Farm Banding Station, 22021.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Species Richness 62 64 71 66 71 71 65 66 59 66 54 54
Shannon Index 3.30 3.27 335 336 343 333 328 33 336 335 313 3.26
Evenness 0.80 0.79 081 080 080 078 078 080 083 080 0.78 0.82
Simpson Index of

: . 0.95 0.95 095 095 09 095 095 096 09 095 094 0.95
Diversity

Shannon- Effective

. 27.1 26.3 284 288 309 279 266 285 288 285 229 26.0
number of species

Simpson- Effective

. 20.0 19.0 21.3 20.0 238 213 199 223 229 218 16.3 20.2
number of species

4.2 Recapture Data

During 2@1, 660 previously banded birds (includes birds originally captured in previous years as well as
earlier in 2@1) were recaptured and the resulting capture rat@s similar to the rate observed since
2017(Table 6)As with overall capture rates, the pattern @oaptures is suggestive of an overall decline

starting in 2013 but with inteyear variability.

Table6. Recapture totals at Colony Farm Banding

Station.
# #/net hour
2010 807 0.14
2011 1,568 0.18
2012 1,344 0.12
2013 1,756 0.19
2014 1,708 0.12
2015 1,367 0.10
2016 813 0.07
2017 909 0.10
2018 502 0.09
2019 521 0.11
2020 349 0.12
2021 660 0.10

The high number of recaptures ¥ARC (VARC 2010; Mathews et al. 2012 and 2013; Kenwood and Jones
2016, 2017, 201&nd 2019; Kenwood et al. 2014, 2018020, 2021) supportshe overall general
understanding of site fidelity in songbirds across habitat types (e.g., grasslands; Bedard and LaPointe
1984) and foraging guilds (e.g., aerial insectivores; Sedgewick 2004, Kenwood and Paxton 2001, Kenwood
and Kus 2007).
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There were 139dividual birds of 18pecies recaptured in 20 that were originally banded in the Park
during previous years (Table 7). Of these individual bir6% @ere first captured within the previous
three years (2020n=78; 2019 n=31; 2018 n=24). The remaining% of the birds were first captured in
2017(n=1), 2036 (n=1) and 205 (n=4) (included in Appendid. There were no recaptured birds originally
banded in 20% or before.The tendency for many species to exhibit high levels of site faithfulness across
years highlights the importance of retaining and maintaining critical habitat, particularly fey&estbirds

returning to breed in the Park.

Table 7 Species first captured in previous years and recaptured i2Rat
Colony Farm Regional Park.

Species Total Individuals
American Goldfinch 2
American Robin 1
Anna's Hummingbird 9
Blackcapped Chickadee 3
Blackheaded Grosbeak 7
Cedar Waxwing 3
Common Yellowthroat 9
Downy Woodpecker 1
Fox Sparrow 10
Lazuli Bunting 3
Orangecrowned Warbler 1
Purple Finch 1
Rufous Hummingbird 9
Song Sparrow 23
Spotted Towhee 18
Swainson's Thrush 19
Willow Flycatcher 16
Total 139

As part of a network of North American banders and researchers, VARC reports activities to a central Bird
Banding Office. Through this collaboration we are able to collect data on birds on a much larger scale. In
2021,a Northern Sawvhet Owl originally banded as a hatch year in 2019 in Cobble Hill, Vancouver Island,
wasrecaptured at the Colony Farm Banding Statsra third year femalm October 2021. Additically,

there were threebirds originally banded at the Colony Farm Banding Station that were recovered or

reportedin 2021:
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x aPurple Fincloriginally banded in July 201#as found dead in July 2021 not far from thark
in Coquitlam;

x a RedwingedBlackbirdoriginally banded in June 201as killed by gredatorin July 2021
adjacent to the Park boundamg Port Coquitlam; and

x aRedwinged Blackbird originally banded in June 2013 was detected and photographed in the

Kerrisdale community of VancouvierDecember 2021.

These encountersanshed more light on the movements of these species and their migratory pathways.

4.3 Breeding Activity
4.3.1 Surveysand Norrbanded Observations

The data collected during bird surveys provides a broader picture of avian species present in the Park. A
total of 110 species were detected over the survey periédgpendixK). Themost frequently detected
species include Cackling GooBeata hutchins)i Red-winged Blackbird\gelaius phoenicejylsAmerican
Goldfinch §pinus tistis), Song Sparrow American Robin Turdus migratorils Cedar Waxwing
(Bombycilla cedroruin Northwestern CrowGorvus caurinusiow considered conspecific with American
CrowC. brachyrhnchgsCommon Yellowthroat (Geothlypis trichaand Blacicapped Chickade®becile
atricapilla). The combined total detections of these ten species compriséd 47 all detections. The
number of detections from the 3thost frequently detected species compris@d% of all birds detected

on surveys. The remaining species each compiiesss than 1% of the total of birds detected.

Survey results in Z0 were similar to 2012020, where the majority of detections made were of
approximately one fifth to one quarter of the total number of species detected, aljhothe most
commonly detected species differ across years. $pacies observed in 2@ have only been observed

in two previous years:dckling Goosand Great Horned OwB(bo virginianus

A total of 117 species were recorded during bird observations during each banding session over the course
of the season (Appendi). Five species were detected during 1%0of the weekly banding sessions:
American Robin, Anna’s Hummingbifhfypte anng Mallard Anasplatyrhyncho¥, Song Sparrow, and
Spotted TowhedPipilo maculatus There were 1hon-captured species detected at banding sessions
that were not detected on surveys and can therefore be added to the surveyed species list when

comparing banded and nebanded detections.

A total of 129species were detected at the Park on survey transexdsobservations made on nen
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captured birds during banding sessipaswere captured during banding sessions. With few exceptions,
the species that were most frequently observed during surveys were also among the most frequently
captured species at the banding station. Two species captured at the banding statio2Oiw@@ not
detected on surveys or observed as Aeended:Northern Sawwhet Ow and Northern ShrikeL@nius
borealig. Fifty-sevenof the total species on the surveyed species list were not captured at the banding

station. These species can be broken down into several categories:

x the majority are not generally seen using the microhabitat surrounding the banding station and
therefore not typically caught via mist net (e waterfowl, Great Blue Heron Ardea herodj&ald
EagleHaliaeetus leucocephalus

X gpecies observed on surveys or as vaaptured birds during banding sesssoare typically caught
at least once in a season most yehtg were not captured in 221 (e.g., Barn Swallottirundo
rustica Eastern Kingbird Tyrannus tyrannVsletgreen Swallow Tachycineta thalassina).

X gpecies surveyed or observed as roaptured have been trapped in previous years but are either
rare around the banding station or are difficult to captuising mist nets (e.g., Bastdiled Pigeon
Patagioenas fasciatdBullock’s Orioldcterus bullockiiHutton's VireoVireo huttonj Olive-sided

FlycatcheiContopus cooperi).

The differences between the survey detections and médting detections indicates how important it is
to combine survey, bird observation and banding data to provide a more complete list of species using
the Park.

The majority of the species detected in the Park (survey plus banding) are federally protected by the
Migratory Birds Convention A¢1994). Tirteen species detected in the Park in Z0have additional
provincial or federal designations (Appendix Mhepresence of these protected species further indicates

the importance of Colony Farm Regional Park and the habitat it provides for bird species of conservation

concern.
4.3.2 BreedingBehaviour and Condition

Breeding activity is assessed in two diffiet ways at the Park: direct evidence of breeding characteristics
noted during the banding process (e.g., brood patch); and behavioural evidence observed during surveys

and observations of nenaptured birds during banding sessioAppendixC).
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Of the species caught for banding during the breeding seasch, W&re confirmed breeders € 17
specie$ and another 53 were probable breeders (119 species Based on the bird surveys and
observations made on necaptured birds during banding sesssomwe estimate that 25% €21 speciep

of non-captured species detected during the breeding season were confirmed breeders and atiher

(n =37 specie} were probable breeders as they were consistently seen exhibiting territorial behaviour.
AppendixN shows all species detected during the breeding season, both captured and observed.

Combined, the majority of species were confirmed as breedbg] or as probable breeder44%6).

4.4  SpeciesSpecific Studies

Northern Sawwhet Owl - migratory movements

NineNorthern Sawwhet Owls were captured for banding in 20Eiveof the individuals were determined
to be hatch year birdstwo were determined to be in theisecond year (i.e., 5/SY) and two were
determinedto be in theirthird year. Fouwere definitve females, two werelefinitive males and three

were of undetermined sex.

Swainson’s Thrushmolt-migration

Molt migration in Swainson’s Thrushes has been documented in all years since \28RC (2010;
Mathews et al. 2012 and 2013; Kenwood and Jones 2016, 2017, 2018, and 2019; Kenwood et al. 2014,
2015,2020and 2021); molt migration is a strategy in which individuals leave their breeding grounds and
head south to find a suitable location to undergo their annual pre-basic molt before continuing sodthw
migration. Recapture ata continues to show the importance of the Park for both breeding Swainson’s

Thrushes and those migratory birds undergoing molt.

2021 saw a continued effort to monitor mglhigration in this speciewith 153 Swainson’s Thrushes
captured in the fall(Aug 1- Oct 31) following the main breeding seasdriil new captures and24
recaptures nine adults (AHYand ASY)101young birdgHY) and 41 of unknown age. Of the niadults,

eightwere inactiveflight feather molt.

Data collected over the lasivelve years shows an influx of unbanded Swainson's Thrushes into the Park.
Continued research on the adult birds shows that many adults caught for banding after the breeding
season are in flight feather molt. It appears thlagse particular birds may not be local breeders but birds
from further north, suggesting that the old field habitat of Colony Farm could be a special molting area

for this species in British Columbia.
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Swallow research monitoring abundance, diversity, andemographics

Swallows are notoriously hard to catch in open areas with mist nets due to their exceptional eyesight and
the fact they often feed well above the height of the nets. Therefore, it is difficult to draw any immediate
conclusions from the twelvgears of available banding data. Overall general declines are noticeable in all
swallow species banded in the park since 20D8e Tree Swallow was captured & mist net in 2021
(Table 8)

Table 8 Swallow species banded at Colony Farm Regional Park 2009-2020.

. (o)) o — N ™ < Lo (o] N~ [e0] (o)) o — T

Species S |s|c|c|c|c|s|a|a|la|a|&|S S

N N (qV N (qV N (qV N (qV N (qV N N -
Tree Swallow 7 7 8 5 4 4 4 0 1 2 7 4 1 116
Barn Swallow 07|13| 0| 9|3 |15|11| 2| 3|0 4|0 0 167
Violetgreen Swallow 8 2 2 0 1 0 1 0 0 0 6 0 0 20
NorthernRoughwinged 5 1 0 5 1 0 5 1 1 0 1 0 0 14

Swallow

Bank Swallow 1 0 0 0 0 0 0 0 0 0 0 0 0 1

Cliff Swallow 1 0 0 0 0 0 1 0 0 0 0 0 0 2
Total 129 | 27 |12 |21 |10 | 25|26 |17 | 19| 11| 22| 4 1 320

*numbers reflect individuals caught in mist nets on{gaptures of adults and nestlings directly fio nest boxes have beet
excluded

Willow Flycatcher smorphology and molt

Data collection on Willow Flycatcher molt sequences continued 24.20f the 302irds captured during
regular bandingsessions, 73 were recaptures. 194 birds had hatched in 2021 (HY omigre3Born in
previous years (SY, ASY or Aldi¥dl 70 could not be aged definitivel®f the 35adult birds sevenwere
assessed to have no molt limits (i.e., definitively ASY birdsi@mere assessed to have flight feather
molt limits in which the wing contained feathers that were either two or three different agetaiged
juvenile, retained adult prebasic and new prealternate featheérie remaining birds were aged using a
combnation of characters. We reinforced that molt sequence in flycatchers is complex and continued
study and documentation would be valuable in order to contribute to the overall knowledge of the
speciesLong term monitoring continues with plans to take fist measurements of the wing and tail as

well as assessment of molt patterns on recaptured flycatchers of known age.

Hummingbird research Investigating Pesticide Residue
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Of the 218 total hummingbirds processed for the pesticide residue study at the Colony Farm Banding
Station, 151 were Annaldummingbirdsif=98 males and 53 females) and 67 were Rufous Hummingbirds
(n =35 males and 32 femalgsAt the Tsawwassen banding site, there were 201 hummingbirds caught:
146 Anna’Hummingbird(n =80 males and 66 females) and 55 Ruféltanmingbird(n =35 males and

20 females)404 cloacal fluid samples were collected and submitted for analysis. Ongoing collection of
cloacal fluid at these two locations as control sites will support extended resshmhing pesticide
exposure in hummingbirds that can be attributed to neonicotinoid use in blueberry and other agricultural

production in the Fraser Valley.

4.5 Off-Station Programs

Rehabilitated Raptors at O.W.L.

In 2021, 442 birds were banded at teW.L. rehabilitation facility and released soon after. Thirty-four
birds banded and released over the seven years VARC has been banding rehabilitated raptors were
recovered in 2021 (Appendix O). These records aid in assessing the survivorship and|di$persa

rehabilitated birds.

Over the nine years VARC has been banding rehabilitated raptors at OWL, nearly 1,500 birds have been
banded and released. The most common species banded were Barre®tiwivaria) and Bald Eagle,

each making up approximately @0of the total birds banded at OWL. Nearly all causes for rehabilitation
were tied to humarrelated injuries; the most common of these were caused by early or forced fledging

or being hit by a vehicle or other related road injuries (Brown 2020).

Bluebird Nest Box Monitoring

The total number of nest boxes monitored across all routes increased h(882433) from the number
monitored in 2@0(n=306).Twentythree siteswere monitored, each containing and average obbfes
(Appendix . Boxeswere used by Mountain and Western Bluebird, Tree Swallow, House Wren
(Troglodytes aedon), Mountain Chickadeog¢cile gambéli Blackcapped Chickadee as well as
unidentified small rodents. Of the 13&ts of paired boxes, 17%%2 2pairs) were used by Tree Swallow

and either Mountain or Western Bluebird.

A total of D0 nesting attempts were recorded over all avian species. This includes two different species
using the same box at different times (elgguse Wren building either a dummy or real nest on top of
another species’ nest) as well as the same species or pair using the same box/nest for a second nesting

attempt. Appendk P outlinesox usage and nesting attempts at each site.
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Twentyfive percent of all monitored nest boxes were used by blueb{rds 108)in 2021 24% (1 =102)
used by Mountain Bluebird and4d (1 =6) used by Western Bluebird. However, due to doubleins®me
boxes, there were 12Flountain Bluebird nesting attempts andWestern Bluebird (Appendix P); a total

of 34% of all nesting attempts were made by bluebirds.

Where Tree Swallow had the highest number of nest attermMastern Bluebird had the highest success

rate 86%) followed by Mountain Bluebir89%) (Appendix PThe timing of the heat wave that hit British
Columbia in late June 2021 caused a high egg and nestling mortality. Nest success would likely have been
higher in all species especiallyr fTree Swallow whose nestling stage coincided exactly with the high
temperatures. For the bluebirdpecies combined, 8tests fledged at least some young. Of the 406
documented bluebird nestlings, 86¥%<349) fledged.

There were 35bluebird nestlings banded from 8tests in 202 with a gold anodized federal band. Of

the nesting adults,Here were ninereturning bluebirg originally banded as nestliagn 2019(two male

and five female Mountain Bluebirds; and two female Western Bluebirds) and three returning birds
originally banded as nestlings 2020 (one male and two female Mountain Bluel@Hsgrvations of
returning colourbanded birds can help assess survivorship and site fidelity of Mountain and Western
Bluebirds.

5 VISITOR SEREEAND EDUCATION PROGRAMS

A large part of VARC’s mandate is public outreach and education to raise awareness of environmental
issues as they relate to birds. In 2020, VARCs outreach and education programs included:
1. Bird Monitoring and Bird Identificatiow/orkshops
Family Days at the banding station
Group Visits to thdanding station
In-classschoolsProgram
Presentationsand public speaking engagememiih special interest groups

Community Partneri®@gram

N oo g M w DN

Socialmediaoutreach

5.1 Workshops

Due tothe COVIBEL9 pandemiave were unable to offer in-persomorkshopsan 2021 In response to this,
VARC developed a maodifigdtual banding course and hosted this versiordily with a field component

in SeptemberTwo levels of participation wereffered:
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x online theory/classroom sessions
x online/classroom sessions PLUS field sessions where thidd be theopportunity to attend

practicum sessions at the bandings statior2021(subject to ©VIDrestrictions).

Thevirtual portionof the course was well attendednd the majority of local participants also signed up
for the practicum sessiorte be scheduled next yeaffering theworkshopprogramsonlineallowed for
attendees from aross North AmericéPost course surveys indiegtthat the participants were extremely
happy with the content and the online approach. VARC will mairitagvirtual approach for future

coursesn order to expand itseach.

5.2 Open House

TheOpen Housé@&rogram is a structured morning field trip to VARC&ony Farm Banding Station where
participants are introduced to the research techniques required for monitoring migratory. ledents
and children learn about bird migratipthe various habitats and communities they depend on during
both spring anddll migration and the breeding seas@nd the conservation actions required to protect

these habitats to ensure the lortgrm survival of bird species.

Where VARC would typically host multiple Open Hosissions in a season, due to the COVID-19

restrictions of limiting visitors to the station, only one was offered in 2021

5.3 Group Visits

For the lastnine yearsVARChas welcomed student and youth groups of all agesthe station and
provided an instructive morning where students are introduced to research techniques required for
monitoring migratory birdsas well as the population ecology and ecosystem dynamics of wild bird
populations. The program provides an engaging educational experience, fosteringea@ss and

appreciation of birds and the environment.

Local colleges, universities and othgsuth grouporganizationgypicallybook sessiongsach yearLocal
colleges, universities and other youth group organizations typically book sessions each3@2tuimder
strict COVID protocols we hosted fanoups: a university ornithology classVIP group, and, two groups
of workshop participants completing the field portion of their trainif\RC anticipates a full schedule of

group bookings as soon as restrictions allow.
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5.4 In-class Schools Program

Since 2018 VAR@sbeen offering an irclassschoolsprogram forprimary gradesn the Lower Mainland.
At the start of 2020, VARC continued to deliver several sessions to spubladschoolclassrooms,
however as of March, all scheduled bookings were cancélMedised the time to developur curriculum
andpresentationsandhave finalized a program tailed to each age group, gradeshiKough 6. Appendix

Q outlines the various programs offered.

Teacher’s Plans have been created for each grade so that the classes can be given online over a virtual
meeting platform,in-classin-person by one of our volunteers, or by the teachers themselvés
educational package for each programeludesa detailedinstructionaloutline covering the lesson plan,
connections to the BC curriculum, discussion prompts and activity ideas. See Appendix Rxample

of an instructional outlineAlso provided areducational materials which can be integrated into the class
curriculumleading up to the actual presentation day and continuing long after leahi@glassroom.

These extra materials are meant to garner a lasting and growing interest in the sciences and for nature.
VARC continues to work on completing programs for grades 7 through 12. The overall goal is to expand

VARCseach to include all dBC and eventuallp take the program nationally.

2021 was a good year for establishing a foothold in the schools and prgmotir virtual classes to
teachers across British Columbia, rather than only in the the Vancouver region. WhenI3@xicols
prevented us from doing #person educational presentations, we quickly adapted and pivoted to fun and

engaging virtual topickr kids in Kindergarten through to grade 7.

VARC spent the first half of 2021 finalizing our development of virtual programs and marketing materials.
Once the programs were ready, a dual strategy approach was taken to entice teachers to book. First, we
partnered with the VanDusen Botanical Gardens Association to offer teachers professional development
day programs to learn about birds and incorporate bird science in the classroo. daxgs proved to be

highly effective for advertising and offering argale of our exciting topics. The second approach was a

targeted marketing and advertising campaign to create awareness.

With the first half of 2021 dedicated to creation and development, we believe the second half of the year
was highly successful for ilgmentation and reach. By the end of 2021, VARC had virtually hosted over
100 teachers for professional development presentations. In addition, over 300 students participated in

virtual school programs, which was about the same number of children reant@PD, but in half the
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timeframe. An added success was a better income due to the new pricing structure over the previous

year’s pricing structure.

Thanks to the post event feedback gathered, we are happy to boast a 9.5 out of 10 average survey rating.
Teacher comments also concede that they love the extra learning content we share in the “packages”
such as the videos, crafts, games and information to take action for nature and take part in citizen science.
Both teachers and students have been sharingnwi that they are inspired to do more for birds and the

environment.

5.5 Public Speaking Opportunities

Once againthe COVIBL9 pandemichangedour approach to our public speaking program by moving in
person engagements onlin€his created great flexibility and enabled VA&€Expand itgeach and offer
more presentationsgo a wider audienceVARC plans tgrow this further through interactive live learning
sessions with content relevant to a variety of adult communities, such as busimetgsmrking groups,

clubs, assoiations, unions and societies.

In 2021,VARGstrengthened our virtual presentation partnerships with organizations and have begun
developing with others. For example, our relationship with the VanDusen Botanical Gardens Association
and the BC SPCA has blossomed with four presentations, and nearly 200 attendees reached with the
former and nine presentations and over 200 attendees reached with the latter. Presentation topics
included how to help birds survive in Canadian winters, understanding misunderstood birds like the crow,
how to make birefriendly spaces in your backyard and taking part in feaffiendly citizen science to

name a few. Both organizations collaborated with us for every season in 2021. EachAiR@aw an

uptake in interest in the VARC website, social media, and direct email communications from the public.
We are already planning for more activities and content with them in 2022. VAR@&&uI to include

some in-person events such as bird keahnd hummingbird bandingOVIBL9 permitting. Due to the
success of these public outreach pairings, VARC is in the planning stages with several other organizations
for similar content and offerings. In 2022ARC will also be developing virtual and in-person events within

the VARC community to boost engagement and involvement with our followers.

5.6 Community Partner Programs

Although health restrictions in place in 2D2aused partner programs to change, VAR&ntained a
relationship with its partner orgamations. Our two main community partnerships are with the BC SPCA

and VanDusen Botanical GardeBse Sections 5.4 and 5.5 for details.
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5.7 Social Media Outreach

AsVARC’'social media influence has been growing quite steadily over the last few years and given the
unique focus on social media thdte COVIEL9 pandemichas presented, significant interest has been

exhibited inour seasonal blog posts.

We believe there is n@ an opportunity to use this platform to market our message of care and action
andto educate the general public about the issues birds face, their importance to our environment and
most importantly what each of us can do to fostdrange. We will be usirgmarketing and advertising
strategyand shifting the content to one of education, awareness and citizen action! We will create posts
that are easy, accessible, knowledgeable and most importantly, sharable. We hope those following us will
get a lot from the message and in turn pass the informatiojreaching a wider audience than normally

possible.

VARC's online presence has expanded with many new followers on platforms like Facebook and Twitter.
2021 was an excellent year for the VARC social mediaaetrwith increased followers/subscribers
across all three platforms: Facebook, Instagram, and Twitter. Facebook increased from 904 to 1000
followers, Twitter increased from 12 to 69, and our most significant increase of 100 to 710 followers was
on Instagam. In additionVARQCan close to 50 posts encouraging the public to take action for birds and
nature, with several of those posts reaching over 4 thousand views and the "prevent bird strikes" video
reaching over 9 thousand views. Social media has becosigificant and improved way for VARE
connect with the public and lobby for a better future for birds. A recent survey run through our Facebook
found that followers were inspired to take action in their daily lives because of posts thatsihard on

these platforms.
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Appendix A. Mist et and stationcoordinates, in UTM Zone 10.U

Colony Farm Banding Station
Wilson’s Farm North Easting (x) Northing (y)

WFN Pagoda 514748 5454117
Grilzebo 514756 5454103
Bathroom & Nest Box 514717 5454136
J Trap 514749 5454278
Hummingbird Station AHA 514732 5454140
Hummingbird Station BHB 514732 5454147
Hummingbird Station €HC 514736 5454144
Nest Box 1 514762 5454143
Nest Box 2 514746 5454164
Nest Box 3 514730 5454186
Nest Box 4 514712 5454209
Nest Box 5 514695 5454233
Nest Box 6 514676 5454256
Nest Box 7 514658 5454278
Nest Box 8 514642 5454301
Nest Box 9 514626 5454323
Nest Box 10 514608 5454344
Nest Box 11 514583 5454368
Nest Box 12 514562 5454388
Nest Box 13 514550 5454415
Nest Box 14 514506 5454413
Nest Box 15 514486 5454393
Nest Box 16 514456 5454362
Nest Box 17 514689 5454437
Nest Box 18 514736 5454330
Nest Box 19 514872 5454216
Nest Box 20 514896 5454175
Nest Box 21 514775 5454112
Nest Box 22 514796 5454088
Nest Box 23 514815 5454065
Nest Box 24 514833 5454041
Nest Box 25 514852 5454017
Nest Box 26 514732 5454114

514775 5454142
WFN net1 514783 5454134

514785 5454160
WFN net 2 514793 5454152
WFN net 3 514764 5454201
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Colony Farm Banding Station
Wilson's Farm North Easting (x) Northing (y)

514776 5454194
WFN net 4 :ii;;? gjgj;ég
WEN net 5 gijggg gjgj;icz)
WEN net 6 :ijgj? :i:i;ig
WEN net 7 gijggi gjgfé;g
WEN et & suasor| sasarss
WEN net 9 :ijggg :igjigg
WFN net 10 :ﬁggz gj:ii(l)g
WFNnet 11 :1324512 :igjggg
WFN net 11A giiggg :j:iggg
WEN net 12 :iigig :igjtl)gzll
WEN net 13 giigég gigjﬁgg
WEN net A :iiggé gjgjig;
WEN net B :ijgj? gj:ﬂgg
WFN net M ;ii;gg :jgjﬂg
WEFEN net 14 and 14U :ijgg :igﬂ;
WEN net 15 gijgg :jgjtl)gi
WEN net 16 :ii;gg :i:jtl)gg
WFN net 17 :ii;i; gi:ﬁgg
WEN net C gij;gz) gjgj;gé
WEFEN net D :igig gi:iggi
WEN net E :ijxg :igjégg
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Colony Farm Banding Station
Wilson’s Farm North Easting (x) Northing (y)
WEN net F gij;;g gjgjggg
WFN net G gii;i :j:igg
WEN net H :ijggg :igji;g
WFNnet J giiggg :j:ﬂ?:
WEN net K :ijggg :igjgg
WEN net L :i:ggg :i:iigg
WEN nen suaoe0|  sasaass
WEN net 0 s1aoes| 5454470
WEN net P :iiggg :igjjgg
WEN et Q s4683]sasddoz
WEN neR suiona|  sasados
WFN net RA :ijsgg :igjjg?
WEN et shaons] sisads
WEN net T :iig;g gjgj;gi
WEN net U gijg;g gfégg;
WEN net V :ii;;i :igﬁ;
WEN net suioos|  saszas
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AppendixB. Banding and station potocols.
Bird Banding
During banding sessions, wild birds are trapped and-nmetted, identified to species, banded and
measured, held for short periods and released unharmed. All banding activities are conducted under
permit and according to procedures prescribed by the Bird Banding Office of the Canadian Wildlife Service
(CWS). The banding station isrby at least two people, one of which is always a licensed bird bander
capable of acting as Bander-Charge (BIC). The BIC is responsible for the daily operation of the station
and for the safety and welfare of every bird. All banding operations adleev@RC's strict protocol:

x http://www.birdvancouver.com/pdf/banding_protocol.pdf
VARC has developed a graduated Volunteer Level Assessment training program for all personnel including
net extraction training and ongoing development of ageing and sexilig; ski

x http://birdvancouver.com/pdf/volunteer_assessment.pdf
The purpose of the training program is to ensure that all visitors and volunteers are fully trained and
evaluated before handling birds and that the welfare of the birds is always the top prigfit)’ ARC
personnel are also required to complete the Canadian Council on Animal Care core module and birds in
research module:

x Core Module:

http://www.ccac.ca/en_/education/niaut/stream

X Birds in research:

http://www.ccac.ca/Documents/Education/Birds/Bir Module_handouts.pdf
Due to the COVHR9 pandemic in 2020, protocols were put into place to abide by the restrictions set out
by the provincial Public Health Officer. These included limiting the numberafiteers at the station at
any one time, spacingut the research area into two separatams observing physical distancing rules,

no sharingof equipmentand no handson training in banding or extraction

Banding Operations in the Park
VARQanoperate the following capture capacity at the WFN stadg in the Park:

X 41 mist nets —British Trust for Ornithology (BTO) North Ronaldsaym&®er (m) polyester
passerinenets, with the exception of eighit8-m nets (1314L,14U,J,N, U, VandW). The location
of mist nets (Figure,3Appendix A) istratified as follows based on habitat conditions and capture
purpose:
- Oldield, dry habitat (main monitoring loop) £6 nets labeled 1.3, A, B and M (core

nets) as well as det labeled 11A.
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- Oldield, wet habitat 4 nets labeled H, J, K and L.

- Oldield, scrub habitat 4 nets labeledv, W, T and U

- Deciduous woodland 5 nets labeled C, D, E, F and$3well as 2 nets labeled 14L and
14U

- Mixed woodland -6 nets labeled N, O, P, Q,dhd S.

- Feeder / winter -3 nets labeled 15deciduous woodland)16 (old-field, scrub)and 17
(old-field, dry)

x The mixed woodland nets can be used to explore the potential role of conspecific attraction (i.e.,
the tendency of birds to settle in areas where members of their own species have yalread
settled)in habitat selection by birds. However not employed i2 20/ARC has alstesigned and
built a customized batterpowered, remote playback system that darmmadcast bird songs from
3.00 am to 8.00 am each morning when banding operations aremwal/.Attracting birds to
areas where mishets are establishedanincrease the probability of detecting rare or uncommon
species in the Park, thereby improving our understanding of the Park's importaiscenportant
to note that the use of playback adds a positiias to capture rate calculations, data from these
"playback” nets wouldhot be incorporated into the long-term data set represented by the main
monitoring loop.

X The feeder nets are placed around a centrally located platform feedebaoduse itallows the
opportunity to ensure highecapturerates, in the otherwise quiet winter, it is useful in training
new volunteers on net extraction. The feeder and surrounding nets were not employe@in 20
As noted, use of a feeder would add positbias to capture rate calculations and data from these
nets would not be incorporated into long-term data sets.

X The deciduous woodland nets include a canopy net in which VARC has designed aNetduilt.
is sectioned into a double net, upper and lowWgdLand 14J), mounted one above the other to
a pulley system on a double height pole. The upper nets provide an increased chance of capturing
the higher canopy birds using the woodland habitat.

X 1 hummingbird trap (Station A HA)— custombuilt remote-control drop-net set around a
hummingbird bird feeder for VARC's resident and migratory hummingbird monitoring program
(Figure3, Appendix A).

X 26nest boxes VARC has installed nest boxes with dimensions appropriate for tree swallows and
blackcappedchickadeegFigure3, Appendix A)Dueto damage from a resident bear in 2014, ten

boxes (7 through 16) were in operatigm 2Q21; however, a formal nest box program was not
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implemented In addition to providing nesting habitat, the boxes qaovide a simple capture
opportunity in support of VARC's swallow research (Sections 1.3, 2.3 gnd 4.4

x 1 ground trap- custombuilt 2.5 x 2.5 x B m timberframed ‘Jtrap’ with attached capture ramp
and box (Figure ,3Appendix A)Although this trap will capture many species of passerine it is
specifically designed for VARC'’s Band-tailed Pigeon sttidgh( was not implemented in 2Q).
Thesehirds easily escape capture in regular passerine nets.

X Raptor trap for larger raptors which was not employed i2R20

This capture capacity allows for comprehensive monitoring of bird species that differ in distribution,
habitat use, behavior and likelihood of capture. It also reflects the diversity of habitat types and structure
present in the Park. These capture methods are consistent with those employed at numerous bird banding

stations across North America.

The number and type of capture methedleployed on any banding day depends on the time of year,
anticipated and actual capture rate and availability of personnel. The minimum monitoring effort
generallyconsists of the main monitoring loop during spring, summer and fall seasons, and the feeder /

winter nets during winter.

A daily activity summary is comeped for each banding sessitimat includes weather, personnel and net
hour data The weather data outlines general conditions, temperature, wind speed and barometric
pressure. Brsonnel datancludes all staff and volunteers and the duties assigned to them as well as any
visitors in attendance at the session. The opening and closing tinte@ededfor each net. Aist of non-
captured bird observationmmade by qualified staff and volunteeis also incorporated into the daily
activity summay where exhibited behavioufAppendixC) is recordedfor each species observeBird
observations are made on all species detected in Pagk but most specifically around the banding

station during eaclbanding session.

A comprehensive data set is collected for each newly banded ataptered bird. During banding
sessions, captureditdls areidentified to species and banded.eRiously banded birds that are recaptured
arerecorded as suchMorphometric measurements allected from the captured birds including wing
length (Iength of the longest primary with any factors affecting length noiedoroken, bent or missing
feathers, heavy feather wepand body mass (as @hkon a digital scale to theenth of a gram). Each bird
isassessed by scoring furcular fat deposits on a scale 6f @ppendix F). Age codesed by the Bird

Banding Laboratory (Append® split passerines into four agategories based on the time of year the
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bird was banded: Hatch Year (HY), After Hatch Year (AHY), Second Year (SY) and After Second Year (ASY).
Adult birds are defined as an AHY or ASY anehduli is defined as a HY or SY bird. {dasserines such

as woodpeckers can be aged to after third year (ATY) and older. Agsed on thedegree of skull
pneumatization, plumage or soft part coloration, and/or wing molt lingach bird is also sexeahle or

female based on physical evidence or reliable (95% confidence) plumage and/or wing length criteria
Sexually monomorphic species (e.g. those withoutsmecific breeding characterissicare recorded as

sex unknown. Confirmed breeding characteristmr®sence of a cloacal protuberance or brood patch) are
documented. Net number ad bander identification codes are recorded as well as other comments and

data regarding physical abnormalities, species specific measurements or characteristics. All captured birds

arereleased in a timely manner and unharmed.

Nets are not operated wheremperatures in direct sun rise above-28 °C or fall well below freezing as
birds easily become overheated or hypothermic, or if steady rain heavier than a light drizzle falls or

sustained strong winds occur.

Net rounds are conducted every 30 minutes and birds are extracted and placed into clean, cloth bags and
returned to the banding station for processigrocessing of birds is conducted in our banding station, a

10’ x 10’ cedar pagoda (Figutd) anda secad smaller shelterKigure1B) used for socially distanced

banding, research and educational activities.

Figurel - A. Main banding pagoda. B. Secondary banding location.
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Appendix C. Hierarchical categories of breeding status (upper case) and
associated behavior or observation stdndes (lower case).

C- Confirmed the criteria confirm a species as a breeder
n - current year's nest found with eggs or young, in the process of being built, or al
depredated or abandoned
m - adult seen gathering or carrying nesting material
f - adult seen carrying food or fecal sac to or from a likely nest site
d - distraction display or injury feigning by an adult bird
| - capture of a young bird with thelegree of skull pneumatization, plumage or soft p
coloration indicating locally hatched & incapable of sustained flight or observation of young
fledglings leing fed by parents
e - capture of adult female with egg in oviduct or very highly vascularized brood patch (BF
P- Probable the criteria suggests, but does not confirm evidence of local breeding
c - copulation or courtship observed of a species, including interaction between a mal
female
t - territorial behavior such as song, drumming, anxiety call, or other
p - capture of adult birds with brood patch or cloacal protuberance
O- Observed the criteria indicate the species was detected however no evidence of local breeding
b - bird captured or banded during breeding season
0 - bird detected in the study area but with no territorial behavior
y - bird encountered flying over the study area

The highest hierarchical breeding status detected (i.e., Confirm@edProbable P; Observed O) of each
species encountered is recorded using upper case letters and then, using lower case letters, the
appropriate behavior sugodes associated with that breeding status. Note that-satles can only be
combined with other sultodes at the same breeding status level. For example, Cf and Pte are acceptable
combinations; Cb and Olc are not. Also note that the certainty of breeding status codes likely will decrease

for most species as the season progresses and breeding behavior diminishes.
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Appendix D. Protocolfor checkingnestboxes

General protocol:

1.

Before approaching the nest box, watch briefly to see if the female is visiting the nest with
material. That way you can avoid disturbing her if possible.

Approach nests with care. Avoid leaving tracks that can direct predators to nests. Nest predators
are everywhere and nmgy are smart enough to watch you. Be careful that predators such as cats,
crows, and jays are not following you. Minimize damaging or trampling vegetation that could
emphasize a nest box.

Before opening the box, scratch or tap the sides a few times towage female to leave if she

is inside then tap again when open to allow the parent to slip away before you stare directly into
the box. If a sitting bird does not leave on its own, do not force it off the nest. In this case, you will
need to come back tar.

Make visits brief, quick, and very quiet. Nest visits should last no longer than one minute. Assess
the nest stage, count eggs, age nestlings and then leave the immediate area to record your data.
Record information on the data sheets as thorougtdypassible.

If contents are hard to see in the box, use a small mirror to get a better view. Do not handle birds
or eggs. Eggs can be easily cracked or small nestlings injured. Small nestlings are remarkably
helpless and may not be able to crawl back itite nest cup if displaced, even inside of a nest
box. Remember, if you can’t get an exact count or age, it's okay. Safety of the birds should be your
top priority!

Use different routes for approaching and leaving the nest site. Don't leave aetehttal -
whenever possible, take a different route away from the nest site than the route you took to reach
it. Walking to the nest and back along the same path leaves a-éeddrail that can lead

predators directly to the nest.

Things to note:

1.

Because we ar performing box checks minimal times throughout the season some of the
following may be unavoidable. However, in general you should AVOID visiting nests under the
following conditions:

x Do not check in the early morning. Most birds lay their eggs in the morning so plan on visiting

nests in the later morning or afternoon. Also, most adults will temporarily leave the nest when
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you are near, and eggs and young nestlings can become cold quickly if left alone in the
morning.

Avoid nests during the first few days of incubation. If necessary, observe nests from a
distance and approach only when the female leaves the nest.

Avoid nests during bad weather. If it is cold, damp, or rainy, postpone checking nests until
another day. Chdgng nests during this time can be very stressful for birds.

Do not check nests at or after dusiwhen females may be returning to the nest for the night.
Do not approach nests when young are close to fledging. When the young are disturbed
during this stage, they may leave the nest prematurely (Before they are fully feathered and
ready to fledge). Young that fledge prematurely usually do not stay in the dessgiite
attempts to return them, and their survival rates away from or outside the nest are low. When

young birds are fully feathered and very alert, only observe the nest from a distance.

2. If premature fledging occurs:

X

gather the birds quickly and replatieem gently but firmly in the nest cup, the smallest on
top, and covered with a hand or tissue.

Withdraw the cover smoothly after giving time for the nestlings to settle. This is most
successful if you can keep yourself out of sight.

If they leave the nest again, it's best to let them be and allow the parents to round up the

young themselves. The adult birds will continue to care for young that fledge prematurely.

3. Abandonment

x Do not assume a nest is abandoned just because you don’t see or hear abiedlirit the

vicinity, even for long periods of time. The eggs of most birds will remain viable for up to two
weeks after being laid even before they are incubated, so as a rule of thumb, you should wait
at least one month after the expected hatch date dxef concluding that a nest is abandoned.

It is illegal to remove any materials from an active nest.

If you have a nest with eggs and no parents, verify whether the nest is indeed abandoned —
wait at least one month before cleaning out box. Box cleaningy gaherally occur in

September, well after the nesting season.
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AppendixE Description of diversity indices

Diversity indices are quantitative measures that reflect how many species occur in a community (species
richness), and simultaneously accounts fiow evenly abundant the species are within the community
(species evenness). The value of a diversity index increases when both the number of species and their
evenness increase. For a given number of species, the value of a diversity index is maximaized

species are equally abundant.

ShannorWeiner index

The ShannoiWeiner index|d) is calculated as follows:

s
H : p; np;
i

where: S= total number of specieg; = proportion of species i, and jnis the natural logarithm of:.

This index is defined as a measure of “uncertainty” in predicting to what species an individual chosen at
random from a collection of §pecies and mmdividuals will belong. It ranges from 0 (low diversity) to In
S(highdiversity).

Species Evenness index

The Species Evenness indéxi¢ calculated as follows:

e A
InS

where:H= ShannoANeiner Index, and InSnatural logarithm of the total number of specié&}. (
This index ranges from O (low evenness) to 1 (high evenness).

Simpson’s Index

The Simpson’s Indek)is calculated as follows:

nn 1

— — )

i1
N(N 1)

where: S= total number of species; = alundance of species i, and3tbtal abundance of all species.

This index measures the probability that any two individuals picked independently at random from the
community will belong to the same speciétsianges from 0 (low diversity) to 1 (high diversity).
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AppendixF. Fatscores

Abdomen Wingpits Furculum

Cross-section of furculum showing fat accumulation and score

0 1 2 3 4 5
Fat Class Furculum Abdomen
0 - -
No visible fat No visible fat
1 . . . .
S(_)me fat visible, but region is Trace of visible fat
still deeply concave
2 Region filling with fat, but still | Fat not covering, some small
concave. patches
3 . Fat covering abdomen, not
Filled
markedly mounded.
4 Filled, with some fat Mounded pad of fat becoming
overflowing up interclavicles | distended
5 .
Convex, overflowing over IengthGreatIy distended mound
of furculum
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AppendixG. Age(year dass)codes.

NUMERIC
CODE

ALPHA
CODE

ALPHA
TRANSLATIO|

DESCRIPTION

0

UNKNOWN

A bird thatcannot be placed in any classes
below. Except in cases where data were not
recorded or have been lost during the nesting
season, ONLY BIRDS BANDED AFTER THE
BREEDING SEASON AND BEFORE JANUAH
CAN BE CORRECTLY CODED "U".

Y1

LOCAL

A young birdncapable of sustained flight. After

a young bird achieves sustained flight it becomes

an "HY" until December 31.

HY

HATCHING
YEAR

A bird capable of sustained flight and known t(
have hatched during the calendar year in whig
it was bandedExample: Banded 201 Hatched
2011.

h

AHY

AFTER
HATCHING
YEAR

A bird known to have hatched before the
calendar year of banding; year of hatch
otherwise unknown. Example: Banded 2011 -
Hatched before January 1, 2011. Birds that
would have been codetU" on December 31
"graduate” to class "AHY" on January 1.

SY

SECOND YEA

A bird known to have hatched in the calendar
year preceding the year of banding and in its

second calendar year of life. Example: Banded

2011- Hatched 2010.

ASY

AFTER

SECOND YEARA bird known to have hatched earlier than the

calendar year preceding the year of banding;
year of hatch otherwise unknown. Example:
Banded 2011 Hatched 2009 or earlier.

TY

THIRD YEAR

A bird known to have hatched in the calendar

yeartwo years prior to the year of banding, noyv

in its third calendar year of life. Example:
Banded 2011 Hatched 2009.

ATY

AFTER THIRC
YEAR

A bird known to have hatched in the calendar
year three years prior to the year of banding,
now in at least its fourth calendar year of life.

Example: Banded 20tHatched 2008 or earlie
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AppendixH. CaptureRateat each mistnet within eachhabitat type at Colony
Farm Banding Statior2021

Total

Capture Rate

Habitat Type Net Number Number Number Net (Birds/100 Net
Number| Banded| Recaptured Hours
Captured Hrs)
Oldield, Dry 1 89 34 123 285.04 43.15
2 75 101 68 287.79 35.10
3 132 157 65 287.21 54.66
4 108 143 57 288.79 49.52
5 74 88 60 287.29 30.63
6 43 62 39 287.79 21.54
7 90 111 78 284.71 38.99
8 166 203 72 285.17 71.19
9 87 104 57 284.17 36.60
10 65 17 82 290.59 28.22
11 169 44 213 284.17 74.96
11A 128 29 157 284.17 55.25
12 61 19 80 276.5 28.93
13 141 31 172 277.42 62.00
A 75 17 92 282.67 32.55
B 59 22 81 284.17 28.50
M 109 20 129 276.67 46.63
Deciduous Woodland C 15 5 20 57.66 34.69
D 9 6 15 57.66 26.01
E 14 6 20 57.66 34.69
F 12 3 15 57.66 26.01
G 12 5 17 39.33 43.22
14L 22 10 32 62 51.61
14U 20 3 23 62 37.10
Old-Field, Wet H 30 10 40 134.5 29.74
J 96 28 124 134 92.54
K 53 7 60 145.75 41.12
L 60 14 74 145.75 50.77
Mixed Woodland N 0 1 13.15 7.60 1
) 0 2 13.15 15.21 2
P 0 1 13.15 7.60 1
Q 0 3 13.15 22.81 3
R 1 2 13.15 15.21 1
S 0 1 13.15 7.60 1
Old-field, Scrub T 121 24 145 262.96 55.14
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Total Capture Rate
Habitat Type Net Number Number Number Net (Birds/100 Net
Number| Banded| Recaptured Hours
Captured Hrs)
U 286 39 325 262.96 123.60
V 72 18 90 126.83 70.96
W 77 18 95 126.33 75.20
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Appendixl. Speciesaptured and banded in 221 at Colony Farm Regional Park

Number

EnglisiName Specie€ode Banded
AmericanGoldfinch AMGO 84
American Rbin AMRO 45
Anna's immingbird ANHU 213
Bewick's Wren BEWR 16
BlackcappedChickadee BCCH 50
BlackheadedGrosbeak BHGR 78
Blackthroated Gay Warbler BTYW 6
Brown Creeper BRCR 4
Bullock's Oriole BUOR 1
Bushtit BUSH 11
CedaWaxwing CEDW 126
CommonYellowthroat COYE 102
Darkeyed (Oregon & slateolored) dnco ORJU & SCJU 19
Downy Woodpecker DOWO 17
Eurasian CollareBove ECDO 1
FoxSparrow FOSP 212
Goldencrowned Knglet GCKI 5
GoldencrownedSparrow GCSP 27
Hairy Woodpecker HAWO 3
Hermit Thrush HETH 22
House Finch HOFI 84
Hybrid Hummingbird HYHU 1
Lazuli Bunting LAZB 15
Lincoln's Barrow LISP 160
MacGillivray's Warbler MGWA 13
Marsh Wren MAWR 1
Mourning Dove MODO 1
Northern Flicker NOFL 1
Northern Sawwhet Owl NSWO 9
Northern Shrike NSHR 1
Orangecrowned Warbler OCWA 142
Pacific Slope Flycatcher PSFL 16
Pacific Wren PAWR 5
Pine Siskin PISI 5
Purple knch PUFI 4
Redeyed Vireo REVI 1
Rubycrowned Knglet RCKI 87
Rufous lmmingbird RUHU 105
Savannatgarrow SAVS 36
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Sharpshinned Hawk SSHA 4
Song Harrow SOSP 228
SpottedTowhee SPTO 58
Stellar's Jay STJA 1
Swainson's Arush SWTH 207
Trail's (willow)Hycatcher WIFL 229
Tree Swallow TRES 10
Varied Thrush VATH 1
WarblingVireo WAVI 80
Western Tanager WETA 20
Western WoodPewee WEWP 6
White-crowned parrow WCSP 31
White-throated Sparrow WTSP 6
Wilson'sWarbler WIWA 90
Yellow Warbler YEWA 34
YellowrumpedWarbler AUWA, MYWA & UYRW 19
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AppendixJ. Significant recaptures of selected individuals originally banded
prior to 2021 at Colony FarnRegional ParkOnly species originally banded

before 2018 are included.

Species

Band Number

Date Originally
Banded

Date Recaptured

Age (Yrs)

Number of
Recaptures

Years Captured

Song Sparrow

269147403

8/1/2015

9/3/2021

[EY
N

2015
2016
2017
2019
2021

Spotted Towhee

2561106671

7/5/2015

4/6/2021

2015
2016
2017
2021

Spotted Towhee

264118486

9/29/2016

6/21/2021

2016
2017
2018
2021

Swainson's Thrush

269147064

5/21/2015

5/26/2021

28

2015
2016
2017
2018
2019
2020
2021

Swainson's Thrush

277158046

6/22/2017

6/26/2021

2017
2018
2021

Willow Flycatcher

273072913

8/9/2015

6/6/2021

11

2015
2016
2017
2018
2019
2020
2021
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AppendixM. Species detected at Colony FaRegional Park in 2ZZ1 that have
federal or provincial designations

. S Species BC SARA,
English Name Scientific Name Code Status COSEWIC Schedule 1
American Bittern Botauruslentiginosus AMBI Blue not not assesseq
assessed
Bandtailed Pigeon Patagioenas fasciata BTPI Blue Special Special
Concern Concern
Bank Swallow Riparia riparia BANS | Yellow | Threatened| Threatened
Barn Owl Tyto alba BNOW Red Threatened| Threatened
BarnSwallow Hirundo rustica BASW Blue | Threatened| Threatened
Black Swift Cypseloides niger BLSW Blue | Endangered Endangered
Evening Grosbeak Coccothraustes EVGR | Yellow Special Special
vespertinus Concern Concern
Great BIl_Je Herorfannini Ardeaherodias fannini GBHE Blue Special Special
subspecies FA Concern Concern
Green Heron Butorides virescens GRHE Blue not not assesseg
assessed
L : Special
Olivesided Flycatcher Contopus cooperi OSFL Blue Threatened
Concern
Peregrln_e Falcomnatum Falcoperegrinus anatum PEFA Red Not At Risk Special
subspecies AN Concern
Peregrln_e Falcomealei Falco peregrinus pealei | PEFAPE| Blue Special Special
subspecies Concern Concern
Purple Martin Progne subis PUMA Blue not not assesseg
assessed

1BC Statuseachspeciess assignetb the red, blue or yellow list based on their conservation status rank,
a code that identifies the level of concern about their righich is determined by the Conservation Data

Centre (CDC).

X Red List- any species or ecosystem thatas risk of being lost (extirpated, endangered

threatened)

Blue List Any species or ecosystem that is of special concern.
Yellow List Any species or ecosystem that is at the least risk of being losalrarte included in

the table above).

2 COSEWIG Committee on the Status of Endangered Wildlife in Canada identifies and evaluates
threatened species and ass®es their conservation status then provides advice and recommendations to

the federalgovernment on the addition of species to thistlof Species at Risk.
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X X X X

Extinct- species that no longer exists.

Extirpated- species that no longer exists in the wild @n@da, but exists elsewhere

Endangered species is facing imminent extirpation or extinction.

Threatened- species that is likely to become an endangered species if nothing is done to reverse
the factors lading to its extirpation or extinction.

Special Concernspecies that may become threatened or endangered because of a combination
of biological characteristics and identified threats.

Not At Risk- species that has been evaluated and found to be notisk of extinction given
circumstances (natll areincluded in the table above).

3 SARA Schedule I The Species at Risk Act established Schedule 1 as the official federal list of wildlife
species at risk. Once listed, the measures to protect and recover a listed wildlife species are implemented.

X
X

Endangered species is facing imminent extirpation or extinction.

Threatened- spedes that is likely to become andangered species if nothing is done to reverse
the factors leading to its extirpation or extinction

Special Concernspecies that may become threatened or endangered becafiseombination

of biological characteristics and identified threats
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AppendixN. Breedingstatus of birds observed during the breeding season at
Colony Farm Regional Pairk2021.

Birds observed were either captured at the banding station, were-captured birds detected during
banding sessions, or wetketected during weekly surveys. C = confirmed breeder, P = probable breeder,

O = observed with no breeding characteristics or behaviour. See Appefutifu@her detail.

Species AOU | Captured caNp?L::e d Survey Bgizg:gg

American Bittern AMBI Y Y Oo
American Crow AMCR Y Y Pt
American Goldfinch AMGO Y Y Y Cefmn
American Kestrel AMKE Y Oo
American Robin AMRO Y Y Y Cn
Anna's Hummingbird ANHU Y Y Y Ppt
BaldEagle BAEA Y Y Oo
Bandtailed Pigeon BTPI Y Y Pt
Barn Owl BNOW Y Oo
Barn Swallow BARS Y Y Pt
Belted Kingfisher BEKI Y Y Pt
Bewick's Wren BEWR Y Y Pt
Black Swift BLSW Y 0o
Blackcapped Chickadee BCCH Y Y Y Cn
Blackheaded Grosbeak BHGR Y Y Y Cf
Blackthroated Gray Warbler BTYW Y Pt
Brown Creeper BRCR Y Y Pt
Browntheaded Cowbird BHCO Y Y Pt
Bullock's Oriole BUOR Y Y Cn
Bushtit BUSH Y Y Y Cn
Canada Goose CANG Y Y Pt
Cedar Waxwing CEDW Y Y Y Cemn
Chestnutbacked Chickadee CBCH Y Pt
Cliff Swallow CLSW Y 0o
Common Loon COLO Y Y 0o
Common Raven CORA Y Y Pt
Common Yellowthroat COYE Y Y Y Cen
Cooper's Hawk COHA Y 0o
Downy Woodpecker DOWO Y Y Y Cn
Eastern Kingbird EAKI Y Y Pct
Eurasian CollareDove ECDO Y Y Pt
European Starling EUST Y Y Oo
Evening Grosbeak EVGRO Y Oy
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Gadwall GADW Y Oo
Glaucouswinged Gull GWGU Y Y Oy
Great Blue Heron GBHE Y Y 0o
Green Heron GRHE Y 0o
Hairy Woodpecker HAWO Y Y Y Pt
Hooded Merganser HOME Y Oo
House Finch HOFI Y Y Y Pt
Hutton's Vireo HUVI Y Y Oo
Killdeer KILL Y Oo
Lazuli Bunting LAZB Y Y Y Ppt
Macgillivray's Warbler MGWA Y Y Ppt
Mallard MALL Y Y 0o
Marsh Wren MAWR Y Y Y Ppt
Mourning Dove MODO Y Y Y Ppt
Northern Flicker NOFL Y Y Y Ppt
Northern Harrier NOHA Y Y Oo
Northern Roughwinged Swallowf NRWS Y Y Cn
Orangecrowned Warbler OCWA Y Y Y Ppt
Osprey OSPR Y 0o
Pacifieslope Flycatcher PSFL Y Y Y Ce
Peregrine Falcon PEFA Y 0o
Piedbilled Grebe PBGR Y 0o
Pileated Woodpecker PIWO Y Y Pt
Pine Siskin PISI Y Y Y Ppt
Purple Finch PUFI Y Y Y Ppt
Purple Martin PUMA Y Y Cf
Redbreasted Nuthatch RBNU Y Pt
Redeyed Vireo REVI Y Y Y Pt
Redtailed Hawk RTHA Y Y 0o
Redwinged Blackbird RWBL Y Y Pct
Ringnecked Pheasant RNPH Y Y Pt
Rufous Hummingbird RUHU Y Y Y Ppt
Savannah Sparrow SAVS Y Y Y Cn
Sharpshinned Hawk SSHA Y Oo
Song Sparrow SOSP Y Y Y Cen
Spotted Towhee SPTO Y Y Y Ce
Swainson'g hrush SWTH Y Y Y Cen
Tree Swallow TRES Y Y Y Cn
Turkey Vulture TUVU Y Y 0o
Vaux's Swift VASW Y Pt
Violetgreen Swallow VGSW Y Y Cn
Virginia Rall VIRA Y Y Pt
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Warbling Vireo WAVI Y Y Y Ppt
Western Tanager WETA Y Y Y Oo
WesternWood-pewee WEWP Y Y Pt
White-crowned Sparrow WCSP Y Y Y Cn
Willow Flycatcher WIFL Y Y Y Ce
Wilson's Warbler WIWA Y Y Y Ppt
Wood Duck WODU Y Y Cn
Yellow Warbler YEWA Y Y Y Ppt
Yellowrumped warbler YRWA Y Y Y Pt
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