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1 INTRODUCTION 
 

he Vancouver Avian Research Centre (VARC) is a Registered Canadian Charity (#82118 

2656 RR0001) dedicated to wild bird research, conservation and education. 

 

It conducts year round bird monitoring and banding to identify causes of avian population 

change and provides public outreach and education programs to raise awareness of 

environmental issues particularly as they relate to breeding and migratory birds. 

 

VARC's primary objective is to provide data and research support that will allow for the 

safeguarding of bird habitats to ensure their long-term survival. 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 landscapes, local and regional parks can 

provide critical oases for breeding and migratory birds. Situated at the confluence of the 

Coquitlam and Fraser Rivers, Colony Farm Regional Park (hereafter, “Park”) protects some 

of the most ecologically diverse lands in the Greater Vancouver area. The extensive old-field 

and riparian habitats within the Park represent high-value ecosystem features for resident 

and migrating birds. 

 

As part of the Port Mann / Highway 1 Improvement Project to improve roads and bridges for 

people, goods and transit throughout Metro Vancouver; the Colony Farm Tidal Flow 

Restoration and Habitat Enhancement Project was undertaken to restore and enhance 

wetland and riparian habitat within the Park. Construction began in early August 2011 and 

continued until mid-October 2011, with additional construction activities in August-

September 2012. Metro Vancouver (MV) has commissioned VARC to monitor avian activity 

during project construction and to undertake a 3-year post-construction 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. 

 

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 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 

T 
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(Bowles 1995), barriers to movement (Mader 1984), increased predation (Pike et al. 2010), 

changes in 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 of this regionally unique ecosystem for bird populations. This 

monitoring program has already provided invaluable information to MetroVancouver (MV) on 

the importance of the Park as a stopover site for migratory birds and as a breeding area. 

Ultimately, 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. 

 

The primary method of monitoring is the use of capture-recapture techniques using 

trapping, mist-netting and banding of passerine and non-passerine birds in the Wilson Farm 

North (WFN) area of the Park. The resulting data allow the calculation and assessment of 

the following core biological indicators: 

 

1) Species presence; 

2) Species richness; 

3) Relative abundance; 

4) Species diversity & evenness; 

5) Species health; and 

6) Population demography. 

Using these core indicators as response variables, VARC (in collaboration with MV) has 

established 5 key long-term objectives:  

1. Compare pre and post-enhancement relative abundance and diversity of avian 

species; 

2. Provide pre and post-enhancement georeferenced data on bird populations;   

3. Evaluate pre and post-enhancement 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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Figure 1 - Map of Bird Monitoring and Banding Station 

 

 

 

2 VISITOR SERVICES AND EDUCATION PROGRAMS 
 

A large part of VARC’s mandate is public outreach and education to raise awareness of 

environmental issues. This is achieved through presentations, interviews, public events and 

banding demonstrations. In 2014, VARC has provided outreach opportunities to over 300 

people. 

 



VARC – 2014 Year End Report 
 

Vancouver Avian Research Centre  7 

 

In 2014, VARC continued to undertake lectures and presentations to community groups. 

VARC also produces a monthly blog which is viewed by several thousand unique visitors and 

has become a respected source of information on molt and ageing for banders both 

nationally and internationally.  

 

VARC has also continued to develop a new web portal called World Bird Research. This site 

will provide identification and comprehensive molt and ageing information of birds in the 

hand using high resolution photographs as well as precise information and detailed 

instruction on ageing using molt and plumage criteria. Initially, the database will contain the 

96 plus species banded at VARC but we hope that the database will be expanded to become 

a repository for many of the birds of the world as ornithologists and photographers 

contribute to the site.  

 

In support of VARC’s mandate to educate youth, VARC has an Avian Environmental 

Education program for school and youth groups 

(http://birdvancouver.com/pdf/varc_schools_youth_program.pdf). The program provides an 

engaging educational experience, fostering awareness and appreciation of birds and the 

environment. See Appendix A for a detailed outline of the schools program. Due to the 

heavy interest in visiting the station, VARC has also continued in 2014 to host it's Family 

Day program (http://www.birdvancouver.com/visit.html) where visitors learn about bird 

migration; the various habitats and communities they depend on during migration and the 

breeding season; and the conservation actions required to protect these habitats to ensure 

long term survival of bird species. 

 

VARC provides research and volunteer opportunities for students and the public and hosts 

Bird Monitoring and Banding and Bird Identification Workshops for people to learn more 

about habitat conservation and the birds and habitats of the Vancouver area 

(http://birdvancouver.com/workshops.html). VARC continues to be heavily dependent on 

volunteer effort and continues to establish a core group of knowledgeable volunteers 

through its graduated training program.   

 

VARC was successful in securing funding from a number of sources in 2014. All funding 

contributed to operating costs of the ongoing bird monitoring and banding and public 

outreach and education programs.  

 

http://birdvancouver.com/pdf/varc_schools_youth_program.pdf
http://www.birdvancouver.com/visit.html
http://birdvancouver.com/workshops.html
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3 METHODOLOGY 
 

3.1 Bird Banding 

 
During banding sessions, wild birds are trapped and mist-netted, 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 is run by at least two 

people, one of which is always a licensed bird bander capable of acting as Bander-in-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 adhere to VARC’s strict protocol: 

 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 sexing 

skills: 

 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 priority. All VARC personnel are also required to complete the Canadian Council on 

Animal Care core module and birds in research module: 

 Core Module: 

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

 Birds in research: 

http://www.ccac.ca/Documents/Education/Birds/Bird_Module_handouts.pdf 

 

Banding is conducted year round during the following seasons: 

 Spring migration: April 1st – May 31st  

 Breeding: June 1st – July 31st  

 Fall migration: August 1st – October 31st  

 Winter: November 1st – March 31st  

 

Banding is conducted four days each week (Tuesday, Thursday, Saturday and Sunday) 

during Spring and Fall migration.  During the Summer, or Breeding season, banding is cut 

http://www.birdvancouver.com/pdf/banding_protocol.pdf
http://birdvancouver.com/pdf/volunteer_assessment.pdf
http://www.ccac.ca/en_/education/niaut/stream
http://www.ccac.ca/Documents/Education/Birds/Bird_Module_handouts.pdf
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back to three days each week (Thursday, Saturday and Sunday) and is further restricted to 

weekends (Saturday or Sunday) only during the winter season. 

 

3.2 Banding Operations in the Park 

VARC currently operates the following capture capacity at the WFN study site in the Park: 

 40 mist nets – British Trust for Ornithology (BTO) North Ronaldsay 12-meter (m) 

polyester passerine nets, with the exception of two 18-m nets (13 and N). The 

location of mist nets (Figure 2, Appendix B) is stratified as follows based on habitat 

conditions and capture purpose: 

- Old-field, dry habitat (main monitoring loop) – 16 nets labeled 1-13, A, B and 

M (core nets) as well as 3 nets labeled 11A, T and U. 

- Old-field, wet habitat – 4 nets labeled H, J, K and L. 

- Old-field, scrub habitat – 2 nets labeled 18 and 19. 

- Deciduous woodland – 5 nets labeled C, D, E, F and G. 

- Mixed woodland – 6 nets labeled N, O, P, Q, R and S. 

- Feeder / winter – 4 nets labeled 14, 15, 16 and 17. 

 The mixed woodland nets are being 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 already settled) in habitat selection by birds. VARC has designed and 

built a customized battery-powered, remote playback system that broadcasts bird 

songs from 3.00 am to 8.00 am each morning when banding operations are 

underway. Attracting birds to areas where mist-nets are established will increase the 

probability of detecting rare or uncommon species in the Park, thereby improving our 

understanding of the Park's importance. As the use of playback adds a positive bias 

to capture rate calculations, data from these "playback" nets will not be incorporated 

into the long-term data set represented by the main monitoring loop. 

 1 hummingbird trap – custom-built remote control drop net set around a 

hummingbird bird feeder for VARC’s resident and migratory hummingbird monitoring 

program (Figure 2, Appendix B). 

 26 nest boxes - VARC has installed nest boxes with dimensions appropriate for tree 

swallows and black-capped chickadees (Figure 2, Appendix B). In addition to 
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providing nesting habitat, the boxes provide a simple capture opportunity in support 

of VARC's swallow research (Section 5.10) 

 1 ground trap – custom-built 2.5 x 2.5 x 2.5 m timber-framed ‘J-trap’ with attached 

capture ramp and box (Figure 2, Appendix B). Although this trap will capture many 

species of passerine it is specifically designed for VARC’s Band-tailed Pigeon study 

(see Section 5.10). These birds easily escape capture in regular passerine nets. 

 Raptor trap for larger raptors  

 

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 methods deployed on any banding day depends on the 

time of year, anticipated and actual capture rate and availability of personnel. The minimum 

monitoring effort consists of the main monitoring loop during spring, summer and fall 

seasons, and the feeder / winter nets during winter. 
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Figure 2 - Net locations   
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Figure 3 - Core net locations  

 

A daily activity summary is completed for each banding session (Appendix C). This includes 

weather data, personnel data, net hours as well as a list of non-captured bird observations 

and their exhibited behaviour. A comprehensive data set is collected for each newly banded 

and retrapped bird (Appendix D). In addition to many other morphometric measurements, 

each bird caught for banding was assessed by scoring furcular fat deposits on a scale of 0 - 

5 (Appendix E). The age codes used by the Bird Banding Laboratory (Appendix F) split 

passerines in to four age categories based on the time of year the 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 and sub-adult is defined as a HY or SY bird. Non-

passerines such as woodpeckers can be aged to after third year (ATY) and older. Sexually 

dimorphic species are sexed using the sex codes prescribed by the Bird Banding Laboratory 

12 
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(Appendix G). Sexually monomorphic species (e.g. those without sex-specific breeding 

characteristics) are recorded as sex unknown. Confirmed breeding characteristics are 

documented as outlined in Appendix H. 

 

Nets are not operated when temperatures in direct sun rise above 24-26 °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 in to clean, 

cloth bags and returned to the banding station for processing. Processing of birds is 

conducted in our banding station, a 10’ x 10’ cedar pagoda (Figure 4A) and at an adjacent 

covered area (grillzebo) (Figure 4B) where species-specific studies and hummingbird 

banding are carried out. 

  

 
Figure 4 - A. Main banding pagoda. B. Secondary banding location for species-specific 
studies and hummingbird banding. 

  

 

3.3 Bird Survey 

 
The survey transect has been established along a route encompassing the WFN banding 

station as well as a broader area of the Tidal Flow Restoration and Habitat Enhancement 

Project area in the Park (Figure 1). 

    

Surveys commence on April 1 to coincide with the start of spring migration banding and 

conclude October 31 corresponding with the end of fall migration banding. Surveys are 
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conducted once a week with no two surveys spaced less than five days apart.   

 

Each survey begins within an hour of sunrise and takes approximately two and a half hours 

to conclude. The transect is walked slowly while all bird species were noted and counted. 

Behavioural observations are documented as outlined in Appendix H and are adapted from 

categories outlined by the Institute for Bird Populations (DeSante et al. 2008) and the North 

American Ornithological Atlas Committee (Smith 1990).  

 

4 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. These were species presence, 

richness (i.e., number of species), relative abundance, diversity and evenness, species 

health and population demographics. Relative abundance relates to species’ prevalence 

within a community relative to the total number 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 measurements). The Shannon-Wiener 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 community is termed evenness and can be viewed as a 

measure of the homogeneity of the diversity estimate. Evenness ranges from 0 (one species 

dominant) to 1 (all species equally represented). Two communities with the same species 

richness (i.e., the same number of species) can have different Shannon-Wiener indices (i.e., 

differing estimates of species diversity) depending on the evenness within the two 

communities. More 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 diversity of another, the 
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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 deposits 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 sub-adults in capture rates. Males and 

females are separated by plumage or physiological characteristics in sexually dimorphic 

species or by the presence of breeding characteristics in sexually monomorphic species. 

Adults are separated from sub-adults by physiological characteristics, skull ossification and 

molt patterns. Species health and population demography are important indicators in 

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

 

 

5 RESULTS and DISCUSSION 
 

5.1 Total birds banded  

A total of 5,625 individual birds were banded of 71 species at the WFN study site. The 

numbers in 2014 are the highest they have ever been with an approximate 31% increase 

from the numbers in 2013 (n = 3,919 birds) and 2010 (n = 3,695) and an approximate 

14% increase from 2012 (n = 4,819 birds) and 2011 (n = 4,845 birds). Species richness 

was higher in 2014 than in 2013 (n = 66), 2011 (n = 64 species) and 2010 (n = 62 

species) but equal to that in 2012 (n = 71 species). Although the majority of the species 

were similar, the composition and relative abundance differed slightly among the years 

(section 5.3). 

 

5.2 Net Hours 

Increased banding effort caused the number of total net hours to increase substantially in 

2014 from those in previous years (Table 1). Although net hours increased, capture rate 

(birds per 100 net hours) decreased. When comparing capture rates in 2014 to those in 

previous years, the capture rate has generally decreased as the number of net hours and 

the number of birds banded increased over all. This is likely the result of lower capture rates 
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during the slow summer months as well as lower rates during spring migration where 

banding days did not correspond with big flocks of birds pushing through the area. The 

opposite is true of 2010 and 2011 where capture rates were fairly high through the spring 

(VARC 2010, 2012). 

Table 1 - Net Hours at Colony Farm Banding 
Station. 

Year Net Hours 

Birds per 100 

Net Hours 

2010 5,826.1 77.22 

2011 8,644.1 69.54 

2012 10,995.1 55.77 

2013 9,342.9 60.74 

2014 14,101.8 52.00 
 

 

5.3 Most frequently banded species  

Despite some fluctuation in numbers between years, song sparrow (Melospiza melodia), 

common yellowthroat (Geothlypis trichas), orange-crowned warbler (Oreothlypis celata) and 

Swainson's thrush (Catharus ustulatus) consistently appear near the top of the list of most 

frequently banded birds at the WFN study site (Table 2).  

 

There are a number of other year-to-year differences in specific species capture rates 

between years. Lincoln’s sparrow (Melospiza lincolnii) was the most frequently banded 

species in 2014 (table 2), it's numbers up tremendously from that of 2013 (n = 144). 

Similarly, yellow-rumped warbler (Setophaga coronata) numbers increased substantially in 

2014 from those banded in 2013 (n = 13). Purple finch (Haemorhous purpureus), although 

consistently on the most frequently banded species list each year, has been steadily 

declining in numbers of newly banded individuals since 2011 (2011 n=550, 2012 n=416, 

2013 n=395, 2014 n=283). The increase in numbers of some species (e.g. Lincoln's 

sparrow, yellow-rumped warbler, willow flycatcher Empidonax traillii, wilson's warbler 

Wilsonia pusilla, Savannah sparrow Passerculus sandwichensis and ruby-crowned kinglet 

Regulus calendula) and decrease of others (e.g. pine siskin Spinus pinus) during 2014 may 

be a part of a number of different causes.  These fluctuations could be naturally variable 

population cycles, they may be due to increased banding effort and lower capture rates 

during the summer months or they may be due to changes to the hydrology in the Park.  
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Table 2 - Most frequently banded species in 2014 at Colony Farm. 

Species Code # 

Lincoln's sparrow LISP 554 
Song sparrow SOSP 428 
Yellow-rumped warbler AUWA, MYWA & UYRW 295 
Orange-crowned warbler OCWA 286 
Purple finch PUFI 283 
Swainson's thrush SWTH 272 
Trail's (willow) flycatcher WIFL 248 
Dark-eyed (Oregon & slate-colored) junco ORJU & SCJU 226 
Rufous hummingbird RUHU 215 
Common yellowthroat COYE 210 
Wilson's warbler WIWA 200 
House finch HOFI 192 
Savannah sparrow SAVS 177 
Fox sparrow FOSP 161 
Black-headed grosbeak BHGR 158 
Spotted towhee SPTO 156 
Cedar waxwing CEDW 139 
Ruby-crowned kinglet RCKI 134 
Red-winged blackbird RWBL 134 
Anna's hummingbird ANHU 122 
American goldfinch AMGO 119 
Black-capped chickadee BCCH 115 
White-crowned sparrow WCSP 105 

   

 

5.4 Fat scores  

Body mass and fat deposit scores were recorded to assess a healthy bird’s ability to forage 

successfully enough to deposit fat sufficient to fuel at least one whole night’s migration. An 

analysis of fat scores during spring (April 1 through May 31) and fall (August 1 through 

October 31) shows that 52.4% and 27.0% respectively of birds caught for banding in 2014 

recorded some measure of visible fat (Table 3).  

The combination of diverse, structurally complex plant communities and the presence of 

resources – food, water and shelter with high aquatic insect productivity in spring and high 

insect/fruit production in fall provide an ideal environment for migrant birds. 
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Table 3 - Furcular fat scores of birds captured for banding in 2014 

at Colony Farm Regional Park. 

Fat Score 

Spring Fall 

# % # % 

0 816 47.6% 2962 73.0% 

1 309 18.0% 550 13.6% 

2 203 11.8% 273 6.7% 

3 206 12.0% 185 4.6% 

4 134 7.8% 74 1.8% 

5 47 2.7% 15 0.4% 
 
 
 

5.5 Demography   

Age structure for birds captured for banding shows that there are slightly more adults than 

sub-adults (62.4%/37.6%) during spring migration but that during fall migration sub-adults 

make up 92.4% of the total birds banded (Table 4). This is consistent with the age structure 

of previous year's, further supporting the significance of the habitat at WFN for dispersing 

juveniles in the fall. Most birds (>91%) caught for banding during this period in 2014 were 

hatch year (HY) birds born during the current calendar year. 

 

Table 4 - Age structures for birds captured for banding in 2014 
at Colony Farm Regional Park. 

  Spring Fall 

  # % # % 

Adults 851 62.4% 239 7.6% 

Sub-adults 512 37.6% 2919 92.4% 
 
 
 

5.6 Species Diversity 

In general, all years have very similar diversity indices (Table 5). However, both indices of 

diversity and effective species numbers are slightly higher in 2014 than in any other year.  

While no substantial differences are seen between the years, it should be noted that this 

does not mean that all the years are identical. Diversity indices look at species numbers and 

relative abundances, not at the actual species present. It has already been noted that while 

some species (song sparrow, common yellowthroat, orange-crowned warbler and 

Swainson's thrush) are abundant in all years, there are other species that were particularly 

abundant in one year and not the other (Section 5.3). 
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Table 5 - Species diversity at Colony Farm, 2010 to 2014. 
   

  2010 2011 2012 2013 2014 

Species Richness 62 64 71 66 71 

Shannon Index 3.30 3.27 3.35 3.36 3.43 

Evenness 0.80 0.79 0.81 0.80 0.80 

Simpson Index of 

Diversity 0.95 0.95 0.95 0.95 0.96 

Shannon - Effective 

number of species 27.1 26.3 28.4 28.8 30.9 

Simpson - Effective 

number of species 20.0 19.0 21.3 20.0 23.8 

 

5.7 Retrap Data 

During 2014, 1,708 previously banded birds (includes birds originally captured in previous 

years as well as earlier in 2014) were retrapped and the resulting capture rate dropped 

significantly, tying that of 2012 for the lowest retrap capture rate since the onset of 

monitoring at WFN (Table 6). 

Table 6 - Retrap totals at Wilson’s Farm North 

 
# #/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 

 

Recaptured birds were brought back to the banding station for processing. Data collected on 

retraps is restricted to band number (prefix and suffix), species alpha code, age and sex if 

not previously determined, fat score, body mass, net number and any additional comments 

or other optional data (Appendix D). 

 

 

5.7.1 Significant Retraps 

Retrapping birds reinforces previously collected data on site fidelity to very specific nesting 

areas within WFN. This phenomenon is well documented in grassland species such as 

Savannah Sparrow (Bedard et al. 1984, VARC 2010, 2012, 2013, 2014), in aerial 

insectivore species like Willow Flycatcher (Sedgewick 2004, Kenwood and Paxton 2001, 
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Kenwood and Kus 2006) and Barn Swallow (Hirundo rustica) (Shields 1984) as well as many 

other species that show similar interesting patterns. 

There were 338 individual birds of 24 species recaptured in 2014 that were originally 

banded in the Park during previous years (Table 7).  Of these individual birds, 95% were 

first captured within the previous three years (2013 n=217, 2012 n=70, 2011 n=35). 

Approximately 5% of the birds were first captured in 2010 (n = 7) and 2009 (n = 9) 

combined (Table 8). Other notable retraps, black-throathed grey warbler (Setophaga 

nigrescens), tree swallow (Tachycineta bicolor), northern shrike (Lanius excubitor) and 

Savannah sparrow although first captured after 2010 are also listed in Table 8.  

 

Table 7 - Species first captured in previous years and 

recaptured in 2014 at Colony Farm Regional Park. 

Species 
AOU 

Total 

Individuals 

American goldfinch AMGO 7 

American robin AMRO 3 

Anna's hummingbird ANHU 5 

Black-capped chickadee BCCH 19 

Black-headed grosbeak BHGR 15 

Black-throted grey warbler BTYW 1 

Brown-headed cowbird BHCO 5 

Cedar waxwing CEDW 2 

Common yellowthroat COYE 45 

Downy woodpecker DOWO 1 

Fox sparrow FOSP 15 

Golden-crowned sparrow GCSP 1 

House finch HOFI 1 

Northern shrike NSHR 1 

Oregon junco ORJU 49 

Purple finch PUFI 35 

Red-winged blackbird RWBL 41 

Rufous hummingbird RUHU 27 

Savannah sparrow SAVS 3 

Song sparrow SOSP 25 

Spotted towhee SPTO 21 

Swainson's thrush SWTH 14 

Tree swallow TRES 1 

Willow flycatcher WIFL 1 

Total 
 

338 
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Nine of the 24 species originally captured in the Park during previous years are considered 

Neotropical migrants under the Neotropical Migratory Bird Conservation Act (excluding short 

distant migrants where some populations may winter south of the United States). Some of 

these species overwinter as far south as Argentina (e.g., Swainson’s thrush) and return to 

breed in specific areas within the Park. The tendency for many species to exhibit high levels 

of site faithfulness across years highlights the importance of retaining and maintaining 

critical habitat, particularly for first-year birds returning to breed in the Park. 

 

Molt migration in Swainson’s thrushes has been documented in all years since 2010 (VARC 

2010, 2012, 2013, 2014); 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 southward migration. Retrap data continues to show the 

importance of the Park for both breeding Swainson’s thrushes and those migratory birds 

undergoing molt. 

 
 
 

Table 8 - Significant recaptures of selected individuals originally banded prior to 2014 at 
Colony Farm Regional Park. 

Species 

Band 

Number 

Date 

Originally 

Banded 

Date 

Recaptured 

Age 

(Yrs) Notes 

American 

goldfinch 

256023778 5/8/2009 6/12/2014 7 retrapped 12 times; also 

retrapped in 2010, 2011, 

2012 & 2013 

Black-headed 

grosbeak 

800179053 5/27/2009 6/15/2014 7 retrapped 6 times; also 

retrapped in 2013 

Common 

yellowthroat 

256023790 5/9/2009 4/18/2014 8+ retrapped 12 times; also 

retrapped in 2010, 2011, 

2012 & 2013 

Common 

yellowthroat 

256023855 4/24/2009 5/21/2014 8+ retrapped 2 times 

Common 

yellowthroat 

264034203 6/20/2010 5/3/2014 7+ retrapped 2 times; also 

retrapped in 2013 

Common 

yellowthroat 

264034355 7/18/2010 4/27/2014 5 retrapped 7 times; also 

retrapped in 2011 

Fox sparrow 236111568 10/10/2009 2/8/2014 7+ retrapped 4 times; also 

retrapped in 2010 & 2011 

Fox sparrow 236111578 10/11/2009 10/5/2014 6+ retrapped 4 times; also 

retrapped in 2010, 2011 

& 2013 

Fox sparrow 236111579 10/11/2009 2/8/2014 6 retrapped 3 times; also 

retrapped in 2012 & 2013 
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Species 

Band 

Number 

Date 

Originally 

Banded 

Date 

Recaptured 

Age 

(Yrs) Notes 

Fox sparrow 242174137 10/29/2010 10/12/2014 5 retrapped 4 times; also 

retrapped in 2011 & 2012 

Red-winged 

blackbird 

800178689 7/9/2010 6/12/2014 5 retrapped 4 times; also 

retrapped in 2011 & 2013 

Song sparrow 254160273 10/29/2010 4/10/2014 5 retrapped 4 times; also 

retrapped in 2012 

Spotted 

towhee 

242174114 10/3/2010 5/20/2014 5 retrapped 6 times; also 

retrapped in 2011 & 2013 

Spotted 

towhee 

242174144 10/29/2010 4/15/2014 5 retrapped 11 times; also 

retrapped in 2011, 2012 

& 2013 

Swainson's 

thrush 

243166162 8/29/2009 9/14/2014 7+ retrapped 3 times; also 

retrapped in 2012 & 2013 

Willow 

flycatcher 

259020271 6/26/2009 6/12/2014 7  

Black-throated 

grey warbler 

257032228 7/24/2012 6/8/2014 4  

Northern 

shrike 

134203329 10/18/2013 1/26/2014 2+ retrapped 2 times 

Savannah 

sparrow 

235144886 6/10/2011 5/3/2014 5 retrapped 2 times 

Savannah 

sparrow 

240184182 7/23/2011 5/25/2014 5  

Tree swallow 240184685 5/6/2012 5/11/2014 4+ recaptured in nest box 

 
 

 

5.7.2 Foreign Retraps  

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. There were three individual birds we recaptured this year that were 

originally banded in different locations. A northern saw-whet owl (Aegolius acadicus) 

retrapped on October 26 was originally banded at Rocky Point Bird Observatory on 

Vancouver Island in October 2013. Also originally banded on Vancouver Island, we retapped 

a rufous hummingbird (Selasphorus rufus) on August 2. Closer to home, we retrapped  a 

breeding male common yellowthroat on June 29 that was originally banded at the Iona Bird 

Observatory in Richmond. Time will tell if any birds originally banded at Colony Farm in 

2014 will be recaptured somewhere else in North, Central or South America.  
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5.8 Breeding Birds 

Breeding characteristics were recorded for birds on each of the weekly surveys as well as for 

both non-captured and captured birds during each banding session. Birds were confirmed 

breeders based on breeding behaviour as well as on evidence of breeding and age 

characteristics when observed during the banding process. Breeding status and 

observations are fully categorized and defined in Appendix H.  

A total of 90 species were detected during the breeding season (June 1 - July 31) and of 

those, 41 species were banded, 71 were non-captured detections during banding sessions 

and 70 were detected during weekly surveys (Appendix I).  

The majority (52%) of species detected during the breeding season were confirmed 

breeders. Another 25% were probable breeders as they were consistently seen throughout 

the breeding season exhibiting territorial behaviour. Only 23% of species were observed in 

the area either using the habitat or flying over. Although no breeding behaviour or 

characteristics were detected for these species, most of the observed birds could quite 

possibly breed in the Park. Six species observed in or flying over however could breed close 

by but most likely not within the Park boundaries; black swift (Cypseloides niger), least 

sandpiper (Calidris minutilla), common merganser (Mergus merganser), glaucous-winged 

gull (Larus glaucescens), turkey vulture (Cathartes aura) and Vaux's swift (Chaetura vauxi) 

(Alderfer 2006). 

Of the species caught for banding during the breeding season, most were confirmed 

breeders. Three species were probable breeders as no breeding behaviour could be 

confirmed (Appendix I). One of these, the eastern kingbird (Tyrannus tyrannus), has been 

confirmed as a breeder in previous years. One species caught for banding as well as 

observed throughout the Park, the lazuli bunting (Passerina amoena), is known to be unique 

to the area. Typically occupying habitat more to the interior of BC, has been regularly seen 

in the Park and has been confirmed breeding there this year and in years previous.  

 

5.9 Uncommon/Rare and Iconic Bird Species 

The value of the Park and old field habitat for uncommon, rare and iconic bird species has 

been well documented (VARC 2010, 2012, 2013, 2014). Eight species were banded during 

the 2014 season which would fall in to this category (Table 9). 
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Table 9 – Uncommon/Rare/Iconic Species banded in 2014 at Colony Farm Regional 
Park. 

Species # Banded 

American redstart (Setophaga ruticilla) 1 

Clay-colored sparrow (Spizella pallida) 1 

Dusky flycatcher (Empidonax oberholseri) 2 

Eastern kingbird (Tyrannus tyrannus) 2 

Lazuli bunting (Passerina amoena) 16 

Northern shrike (Lanius excubitor) 4 

Red-eyed vireo (Vireo olivaceus) 3 

White-throated sparrow (Zonotrichia albicollis) 7 

 

 

5.10 Special Species Studies  

In addition to the long-term monitoring programs VARC conducts a number of species-

specific studies. 

 

Northern saw-whet owl (Aegolius acadicus) - migratory movements 

The northern saw-whet owl is a small, migratory raptor which is widespread across North 

America.  This species occurs throughout much of British Columbia, where it is yellow-listed 

in BC (secure and not at risk of extinction), although the non-migratory brooksi subspecies 

endemic to Haida Gwaii is blue listed (of special concern).  Northern saw-whet owls have 

been monitored extensively in eastern North America with well over 200,000 individuals 

banded since the 1950’s.  However, there has not been the same monitoring effort in place 

in the Pacific Northwest. 

 

The Rocky Point Bird Observatory (RPBO), located at the southern tip of Vancouver Island, 

has actively monitored the fall migration of northern saw-whet owl since the fall of 2002, 

and over 4,000 owls have been banded at RPBO since the start of this project 

(www.rpbo.org).  Owls banded at RPBO have been recaptured at the banding site in 

subsequent years, as well as at other sites in British Columbia, Washington, California and 

Saskatchewan. Likewise, northern saw-whet owls banded and released at the Tatlayoko Bird 

Observatory, in the Chilcotin region of British Columbia have been recaptured on Vancouver 

Island. These re-sighting events suggest a possible southward migration pathway for 

northern saw-whet owls from the BC interior over the coast mountains and along the Strait 
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of Georgia.  These limited recapture events however, only provide a limited portal into the 

migratory movements of this species. 

 

The purpose of this project is to conduct capture and banding of northern saw-whet owls at 

two locations in southwestern British Columbia: the Colony Farm Banding Station in 

Coquitlam and the Vancouver Island University (VIU) Banding Station in Nanaimo, BC.  This 

project will contribute further to define the migratory path of northern saw-whet owls along 

the Fraser Valley and Vancouver Island.  In addition, this project will contribute to the 

continent-wide monitoring efforts of Project Owlnet (www.projectowlnet.org/).   

 

2014 was a pilot year for the northern saw-whet owl banding study at Colony Farm. 

Banding occurred during the month of October when northern saw-whet owl migration was 

at its peak. At the Colony Farm study site, a total of 38 owls were captured for banding.  An 

additional two birds were recaptured, one that was originally captured seven days prior at 

Colony Farm and the other that was banded in 2013 at RPBO (see section 5.7.2).  At the 

VIU study site, 11 owls were captured for banding (Eric Demers, personal communication). 

There were no recaptures were made there, however one owl originally banded at VIU in 

October was recaptured at RPBO just four days later. 

 

Swainson’s thrush (Catharus ustulatus) - molt-migration 

The term molt-migration is given to individuals that leave their breeding grounds and head 

south to find a suitable location to undergo their annual pre-basic molt before continuing 

southward migration. Unlike other species which molt either on their summer grounds or on 

their winter grounds, Swainson's thrushes overlap their molt with migration. 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.  

 

Where arid conditions on the breeding grounds in late summer are not especially conducive 

to molting, adults routinely migrate substantial distances to special molting areas. In 

general, their movement away from increasingly drought-stricken breeding habitats is timed 

for their arrival somewhere in the desert Southwest or Mexico during the period of monsoon 

rains.  The flush of insects associated with these rains constitutes a bumper-crop resource 

for the energy and protein-demanding molt process. 
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Research on adult Swainson’s thrushes at Colony Farm shows that many adult birds caught 

for banding after the breeding season are in flight feather molt suggesting the old field 

habitat could be a special molting area for this species in British Columbia.  

 

Moreover, it appears from VARC data collected during the last five years that these 

particular birds are not local breeders but birds from further north based on the observation 

that after the local breeding season we see an influx of unbanded birds many of which are 

in flight feather molt. 

 

The purpose of this study is to assess the numbers of Swainson’s thrushes caught for 

banding which are in flight feather molt, the extent of the molt and through additional 

biometric measurements and other observations to try to establish a rationale as to whether 

these birds are a different subspecies originating further north in Canada or Alaska. 

 

Six subspecies of Swainson’s thrush are recognized – four in the russet-backed group 

(including the BC coastal subspecies C.u. ustulatus), and two in the olive-backed group. 

Plumage variation among subspecies are slight but differences in the coloration of the back, 

rump and uppertail coverts and colour and density of spotting on the breast may help 

separate them. VARC collects photographic evidence on each bird to compare and possibly 

identify each individual to subspecies. 

 

Methodology 

A molt card is completed for each bird in flight feather molt where each individual flight 

feather (primaries, secondaries and tertials) of one wing and all twelve rectrices of the tail 

are scored according to the stage of growth (Figure 5). Further notes are recorded relating 

to the shape and length of the outer primary P10 (a proven ageing criteria in Catharus 

thrushes), whether there are buffy shaft streaks on the individual barbs of the under alula 

coverts (a useful ageing criteria for HY/SY birds in Swainson’s thrush) and photographs 

taken of the breast, back, rump and uppertail coverts prior to release. 
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Figure 5 - Swainson's Thrush Molt Card 

 

2014 saw a continued effort to monitor molt-migration in this species with 306 Swainson’s 

Thrushes captured for banding in the period (Aug 1st – Oct 31st) following the main breeding 

season in the Park. Of the 306 birds captured during this period 122 were retrapped from 

previous dates; 11 were adults (SY, ASY or AHY) and 173 were hatch year (HY or L) birds. 

Of the 11 adults 5 were in flight feather molt. 

 

Photographic evidence appears to show all birds were from the Russet-backed (C.u. 

ustulatus) Group but as the four subspecies in this group breed as far north as western 

Alaska and the western Northwest Territories, without Geolocators or other electronic 

tracking devices it is difficult to tell precisely where these birds originated. 

 

Swallow research – monitoring abundance, diversity, and demographics 

Swallows like nighthawks, swifts, martins and flycatchers are part of the guild of aerial 

insectivores, birds that specialize in feeding on flying insects and populations have fallen 

steadily and consistently since 1970 (NABCI, 2012; Shutler et al. 2012). Research has 

shown that in the past four decades the population of Barn Swallow in Canada has fallen by 

over 80% (87% in British Columbia), Bank Swallow by 98% and Cliff Swallow, Northern 

Rough-winged Swallow and Purple Martin by more than 50% (Environment Canada, 2013). 

Although the causes of these dramatic declines are still unclear they are likely influenced by 

multiple causes - habitat loss, a reduction in insect abundance, pesticide use or climate 

change - and without a complete understanding of the causes that are driving population 

changes, it is difficult to imagine how the current decline can be arrested, let alone 

reversed. 
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Researchers at Cornell University and elsewhere have launched a continent-wide research 

program (Golondrinas de Las Americas) to study swallows in the genus Tachycineta from 

northern Canada to Argentina to better understand the breeding biology of the swallows of 

the Americas. Seven of the eight species of North American swallow occur in Colony Farm 

Regional Park, sometimes in large numbers; and the old field habitat provides an excellent 

opportunity to contribute to these nationwide monitoring studies.  

 

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 six years of banding data thus far. If 

Tree Swallow nestlings (Table 10: numbers in brackets) are excluded from the data due to 

our nest box monitoring program which commenced in 2010, then overall declines are 

noticeable in all species banded in the park since 2009.  The number of barn swallows 

banded however increased in 2014 (n = 15) from that of 2013 (n = 3). 

 

 

Table 10 - Swallow species banded at Colony Farm Regional Park 2009-2014 (tree swallow 
nestlings in brackets) 

Species 2009 2010 2011 2012 2013 2014 Total 

Tree swallow 7 (0) 11 (17) 10 (20) 10 (29) 5 (32) 10 (5) 53 (103) 

Barn swallow 107 13 0 9 3 15 147 

Violet-green swallow 8 2 2 0 1 0 13 

Northern rough-winged swallow 5 1 0 2 1 0 9 

Bank swallow 1 0 0 0 0 0 1 

Cliff swallow 1 0 0 0 0 0 1 

Total 129 (0) 27 (17) 12 (20) 21 (29) 10 (32) 25 (5) 199 (297) 

 

 

Tree swallow (Tachycineta bicolor) - nesting behaviour and productivity 

Tree swallows are familiar birds in coastal British Columbia, but they represent an example 

of an aerial insectivore that has declined in abundance in North America. While they 

normally nest in tree cavities excavated by other species like woodpeckers, they also readily 

accept nest boxes. This feature makes them an ideal candidate species for the use of radio 

frequency identification (RFID) technology. 
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RFID technology is a simple means of contact-free electromagnetic communication between 

a reader and a transponder that can be attached to an object, person or animal. In an 

ornithological application, a passive integrated transponder (PIT) tag is attached to a band 

placed around the leg of an individual bird (Nicolaus et al. 2008, Bonter and Bridge 2011). 

The lightweight PIT tag (<0.1 grams or <1% of body mass for a chickadee) transmits a 

unique identification number to a reading device with an RFID circuit board and antenna. 

Every time a bird with a PIT tag comes near the RFID reader, the bird’s identity is recorded 

along with the date and time of the visit. This technology is ideal to study birds that 

regularly visit bird feeders or nest boxes that can be specially “wired” with RFID readers 

(Bonter and Bridge 2011). The resulting data can provide incredibly detailed information 

about the behaviours of the tagged birds.  

 

Adult tree swallows can be fitted with PIT tags which then allow detailed monitoring of the 

timing and frequency of entry into a nest box to feed their young. Such information can be 

used to better understand the connections between weather, food availability, and patterns 

of nestling growth and survival. 

 

Twenty six nest boxes are installed at Colony Farm and have been monitored for use by 

swallow species. In 2014, nest boxes were monitored following procedures outlined in the 

VIU Swallow Nest Box Monitoring Manual (Demers, 2013). Together with nest box 

monitoring data collected in 2010 through 2013, 2014 was a preliminary year of study. This 

allowed for documentation of swallow nesting behaviour, use of nest boxes and to establish 

usage and site fidelity (see section 5.7.1) by tree swallows.  Monitoring in 2010 to 2013 

revealed a high utilization and high productivity of nest boxes with numerous successfully 

fledged nests.  In 2014, tree swallows occupied 73% of nest boxes (n = 19) at some point 

in the breeding season.  Of these pairs, 95% produced at least one clutch of eggs (n = 18), 

however only 17% of pairs (n = 3) produced nestlings that survived to banding age (9-12 

days). These nestlings were ultimately presumed to have fledged although the exact 

outcome was unknown. All other nests were depredated at the egg or early nestling stage, 

the majority by what we believe was a resident black bear (Ursus americanus) in the Park 

as well as by short-tailed weasels (Mustela erminea) also observed in the vicinity. This data 

caused us to reconstruct and resituate the nest boxes to diminish depredation in future 

years. In this preliminary year, the first stage of the project also consisted of acquiring parts 

and assembling the RFID readers. 
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Beginning in 2015, nest boxes will be monitored every 3 days during May-June for signs of 

nest building and the presence of eggs and nestlings. Adults (parents) from selected active 

nest boxes will be captured by setting a trap door in their nest box. The nest boxes are 

observed from a distance and when an adult returns to the nest box, it triggers the closure 

of the trap door upon entry and the bird can be retrieved for processing. Each adult will be 

banded with a standard aluminum band on the right leg and a PIT tag on the left leg. Each 

bird will also be assessed for age, sex, fat score and biometrics and released as per 

procedures outlined in Section 3.2. An RFID reader will be mounted on the underside of the 

nest box, with a circular coiled antenna placed around the entrance hole. The date and time 

of each passage of an adult bird through the entrance will be recorded in the reader’s 

memory and downloaded regularly to a laptop computer. 

 

Environmental conditions (air temperature and pressure, wind speed and direction, 

precipitation) will be recorded during the nesting season with a local weather monitoring 

system. In addition, the amount of food available to swallows at each site will be measured 

every day with specially designed suspended nets that sample the abundance of flying 

insects.  

This work will be part of a larger external collaboration with VIU, where colleagues also plan 

to deploy PIT tags and RFID readers at the tree swallow nesting colony at Buttertubs West 

Marsh in Nanaimo, BC, and with the University of the Fraser Valley (UFV), whose undergrad 

students will carry out nest box and insect monitoring at Colony Farms. This collaboration 

will result in significant results that can be combined for the purpose of joint publication. 

 

Willow flycatcher (Empidonax traillii) - morphology and molt 

Four generally recognized subspecies of willow flycatcher occur in North America and these 

subspecies occupy distinct breeding ranges (Sogge et al 1997). The Park is within the 

breeding range of E. t. brewsteri.   

 

Empidonax flycatchers 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 

captures E. t. brewsteri exclusively, it provides the opportunity to better define wing 

morphology and the molt pattern of this subspecies.   
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Molt sequences and extent are known to differ among populations; Pyle (1997) outlines the 

general molt sequence for E. t. brewsteri as follows: 

 First prebasic molt, occurring on the winter grounds, includes body feathers with 

most or all flight feathers retained. 

 First prealternate molt is typically eccentric where the outer 5-10 primaries, the 

inner 3-9 secondaries and the retrices (but no pp covs) are replaced leaving the 

inner primaries and outer secondaries retained. 

 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.brewsteri’s 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 in size and colour of individuals may be due to intraspecific differences 

between brewsteri populations. 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 brewsteri’s range. 

 

There are also believed to be some morphological differences between the four traillii 

flycatcher subspecies. The difference between wing and tail measurements varies; however, 

large overlaps among the subspecies do not allow for definitive differentiation. Similarly, the 

difference between primary 10 and primary 5 show vague distinctions between the 

subspecies.  Color and pattern of the crown, back and underparts as well as flight feather 

edging have also been said to vary among subspecies. Differences in these characteristics 

can be minute and, therefore, difficult to document.  Assessment of the Park flycatchers for 

these morphological differences may help to further define the E. t. brewsteri subspecies. 

 

The goal of this program is to fully document wing and tail measurements, molt sequence 

and feather color and pattern related to age and gender of E.t.brewsteri, ultimately to 

differentiate in the hand when this sub-species may be present with conspecifics. We 

continued data collection in 2014 and through this effort we have further defined the goals 

of this program. We found that feather color and pattern was difficult to quantify without 

the aid of a colorimeter. In addition, we reinforced that molt sequence in flycatchers is 

complex and further study and documentation would be valuable in order to contribute to 

the overall knowledge of the species.   
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Lincoln’s sparrow (Melospiza lincolnii) – morphology and molt  

Lincoln's sparrows arrive in huge numbers in the fall at the Park with the catch dominated 

by hatch year (HY) birds showing clear molt limits between replaced greater coverts and 

retained primary coverts and strong alula covert molt limits between the replaced alula 

covert (A1) and retained lower alula feathers (A2 and A3). Pyle (1997) indicates that 

Lincoln’s Sparrows only occasionally replace tertials and sometimes central retrices but our 

experience with the gracilis subspecies encountered in the Park is that they almost always 

replace the two inner tertials and central retrices. 

The goal of this program is to fully document wing and tail measurements, molt sequence 

and feather color and pattern related to age and gender of Lincoln’s Sparrows. Through this 

program we hope to contribute to the overall knowledge of the species to aid in 

differentiation of subspecies in the hand when they may be present with conspecifics. 

 

Band-tailed Pigeon (Patagioenas fasciata) – monitoring abundance and population  

Band-tailed pigeons are divided into six subspecies, only two of which occur north of Mexico, 

and each of those occupies a disjunct geographic distribution in western North America: the 

Pacific Coast and Interior. The coastal subspecies (P. f. monilis) breeds from extreme 

southeastern Alaska and western British Columbia south into Washington, Oregon, 

California, and extreme western Nevada, primarily west of the Cascade and Sierra Nevada 

ranges, into Baja California; and winters from central California into northern Baja 

California. Some in Mexico and southern California and the few wintering north of southern 

California may represent non-migratory population segments. The interior subspecies (P. f. 

fasciata) breeds from northern Colorado and east-central Utah south through Arizona, New 

Mexico, extreme western Texas into the Sierra Madre Occidental of Mexico; and winters 

from northern Mexico south to at least Michoacan. Some interchange occurs between the 

two subspecies (Schroeder and Braun 1993).  

 

Little is known about the demographics of band-tailed pigeon populations because their 

habits and habitat make it impractical to locate and observe or trap an adequate sample of 

birds. Monitoring information about population status is presently limited to annual 

estimates of relative abundance through the harvesting of birds primarily in the US. 

However, in the early 1970s the total population size was approximately at 2.9-7.1 million 

birds in the Pacific Coast region (estimated primarily from harvest reports) and has shown a 



VARC – 2014 Year End Report 
 

Vancouver Avian Research Centre  33 

 

consistent decline in the species occurrence (Band-tailed Pigeon Population Status, 2012 - 

U.S. Fish and Wildlife Service). The single greatest challenge in the monitoring and 

management of band-tailed pigeon populations is the lack of reliable information on 

population abundance. Existing surveys for this species provide only trends in abundance 

and no information about absolute population size.  

 

Band-tailed pigeons inhabit coniferous forests primarily and are highly mobile habitat 

generalists often traveling long distances (up to 50 kilometers) to feed and drink. Their diet 

includes buds, flowers and fruits of deciduous trees and shrubs especially oak, madrone, 

elder, dogwood, cherry, cascara and huckleberry and large numbers (flocks of 100 

individuals or more) regularly frequent the Park to feed on the elderberry fruit. This 

abundance within the Park suggests that habitats within the Park are of high relative value 

to this species in the Greater Vancouver area.  

 

VARC’s long term monitoring research will attempt to provide data to assess demographics 

and population size of Band-tailed Pigeons in the Park by fully documenting wing and tail 

measurements, molt sequence and feather color and pattern related to age and gender of 

each bird trapped for banding.  

 

 

5.11 Surveys 

Bird presence/absence as well as general abundance detected during surveys can correlate 

closely to those birds captured at the WFN banding station.  However, it also gives us a 

broader picture of avian species present in Colony Farm Regional Park. 

A total of 113 species were detected over the survey period (Appendix J). The most 

frequently detected species include red-winged blackbird (Agelaius phoeniceus), European 

starling (Sturnus vulgaris), song sparrow, common yellowthroat, Black-capped Chickadee, 

(Poecile atricapillus), cedar waxwing (Bombycilla cedrorum), band-tailed pigeon, American 

Robin (Turdus migratorius), American goldfinch (Spinus tristis), spotted towhee (Pipilo 

maculatus), purple finch, and tree swallow.  The combined total detections of these twelve 

species comprised 57% of all detections. The number of detections from the 29 most 

frequently detected species comprised 80% of all birds detected. The remaining species 
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each comprise less than 1% of the total of birds detected. 

 

Survey results in 2014 were similar to 2013 and 2012, where the majority of detections 

made were of approximately one quarter of the total number of species detected.  

Differences between years however include the actual species detected. Six species 

observed on surveys in 2014 have not been observed during the same survey period in 

previous years. Four of these, clay-coloured sparrow (Spizella pallida), Nashville warbler 

(Oreothlypis ruficapilla), red-breasted sapsucker (Sphyrapicus ruber), and chestnut-backed 

chickadee (Poecile rufescens), were caught at the banding station this year or during 

previous years. These species are not uncommon in the Park with the exception of clay-

coloured sparrow which is rare (see Section 5.9).  

 

Two of the newly surveyed species, Say's phoebe (Sayornis saya) and trumpeter swan 

(Cygnus buccinator), were observed in 2014 and not on surveys performed in 2013 and 

2012 or at the banding station. The trumpeter swan is relatively uncommon but is regularly 

seen around the southern coastal areas of BC (Alderfer 2006). The individuals observed in 

the Park were seen in early March and probably wintering there just prior to migrating to 

Alaska to breed. Say's Phoebe is rare to coastal habitats as it is usually observed in the 

open, dry areas of the interior (Alderfer 2006).  The old field habitat of Colony Farm closely 

resembles Say's phoebe preferred habitat and it's unique occurrence in the Park is much 

like that of the now regular records of lazuli bunting and mountain bluebird (Sialia 

currucoides). Once unique to the Park, both these species, thought to be attracted by the 

old field habitat, are regularly detected every year, mountain bluebirds in early spring 

during migration and lazuli buntings confirmed breeding. 
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Appendix A.  Schools Programs 

 

In support of VARC’s mandate to educate youth, VARC has continued their Avian 

Environmental Education program for schools and youth groups in 2014 which provides an 

engaging educational experience, fostering awareness and appreciation of birds and the 

environment.  

 

The program has been developed specifically for school groups over the age of 12 - younger 

groups can be accommodated under our Site Visits for Schools and Youth Groups Program - 

and combines the Site Visit with 2 additional educational units. 

 

Upon arrival at the site the children are split into 3 groups and moved between 3 different 

stations:- 

1) The banding station  

2) An interactive station 

3) A lecture station 

Each station takes about 45 – 60 minutes and uses a Workbook to answer questions and 

complete exercises. VARC provides a PDF version of the workbook for schools to print for 

their students.  

 

Stations Overview 

 

1) As identified above, Station 1 is the Banding Station itself. Here children are given 

the opportunity to see birds in the hand.  The VARC Bander-in Charge talks to the 

children about each species as it is being banded and children are given the 

opportunity to hold and release birds themselves. 

2) The Interactive Station requires the children to locate answers to questions in their 

Workbooks. The answers are on posts in an area adjacent to the banding station 

where they review photos, listen to mp3 players and use their powers of observation 

to find the answers. 

3) Our Lecture Station uses posters and bird samples to cover two very important 

topics: 

a. The Wonders of Migration 

b. What you can do to help birds in their fight for survival. 

 

Children are asked to complete information in their Workbook and to identify and discuss 

steps they will take in their lives to help make a difference. 

 

Visits take place on Thursday or Friday and take 3.5 to 4 hours to complete the program. 

 

Group sizes are a minimum of 30 children and a maximum of 65 – 70.  

 

The site visit is supported with VARC material for the classroom to create bird friendly 

campuses and instructions for teachers to have children build Window Mobiles to protect 

against the window strikes. 

 

 

 

http://www.birdvancouver.com/pdf/window_mobile.pdf
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Appendix B. Mist Net and Station Coordinates, in UTM Zone 10 U.  

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 A - HA 514732 5454140 

Hummingbird Station B - HB 514732 5454147 

Hummingbird Station C - 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 

WFN net 1 
514775 5454142 

514783 5454134 

WFN net 2 
514785 5454160 

514793 5454152 

WFN net 3 
514764 5454201 

514776 5454194 

WFN net 4 514778 5454218 
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Wilson’s Farm North Easting 

(x) Northing (y) 

514787 5454207 

WFN net 5 
514800 5454250 

514809 5454242 

WFN net 6 
514843 5454254 

514847 5454245 

WFN net 7 
514863 5454228 

514854 5454220 

WFN net 8 
514916 5454152 

514927 5454146 

WFN net 9 
514888 5454144 

514892 5454133 

WFN net 10 
514887 5454116 

514894 5454102 

WFN net 11 
514858 5454083 

514846 5454083 

WFN net 11A 
514846 5454083 

514833 5454079 

WFN net 12 
514826 5454101 

514816 5454094 

WFN net 13 
514816 5454094 

514800 5454105 

WFN net A 
514852 5454147 

514856 5454135 

WFN net B 
514842 5454134 

514847 5454122 

WFN net M 
514799 5454116 

514795 5454119 

WFN net 14 
514729 5454111 

514738 5454127 

WFN net 15 
514739 5454092 

514729 5454101 

WFN net 16 
514745 5454106 

514738 5454095 

WFN net 17 
514741 5454098 

514749 5454100 

WFN net 18 
514675 5454042 

514662 5454035 

WFN net 19 
514684 5454019 

514675 5454016 

WFN net C 
514737 5454292 

514730 5454285 

WFN net D 
514730 5454285 

514723 5454294 
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Wilson’s Farm North Easting 

(x) Northing (y) 

WFN net E 
514723 5454294 

514716 5454302 

WFN net F 
514712 5454303 

514723 5454309 

WFN net G 
514723 5454312 

514731 5454322 

WFN net H 
514962 5454175 

514960 5454168 

WFN net J 
514969 5454165 

514963 5454175 

WFN net K 
514995 5454130 

514999 5454134 

WFN net L 
515000 5454136 

515008 5454129 

WFN net N 
514683 5454464 

514660 5454459 

WFN net O 
514662 5454463 

514663 5454470 

WFN net P 
514663 5454464 

514670 5454463 

WFN net Q 
514675 5454464 

514683 5454462 

WFN net R 
514685 5454461 

514684 5454468 

WFN net S 
514687 5454463 

514688 5454446 

WFN net T 
514819 5454282 

514830 5454291 

WFN net U 
514830 5454292 

514828 5454298 
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Appendix C. Daily Activity Summary Datasheet  

 

 

DAILY ACTIVITY SUMMARY - Wilson's Farm North on ____________________

NETS: General WEATHER: Opening: Closing: BIC Arrive Leave Scribe Arrive Leave Daily Act Arrive Leave

Arrive Leave Arrive Leave Arrive Leave

Arrive Leave Arrive Leave Arrive Leave

Arrive Leave Arrive Leave Arrive Leave

Arrive Leave Arrive Leave Arrive Leave

Total Net hours:
Name Arrive Leave Arrive Leave Arrive Leave

Net round 

time 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 HA HB HC JT

Time 

Open:
Time 

Close:

Total Hrs:

Net round 

time A B C D E F G H J K L M N O P Q R S T U

Time 

Open:
Time 

Close:

Total Hrs:

Other

Visitors

Name

Name

Name

Name

Name

Name

Name

Name

Name

Name

Name

Name

Precipitation:

B
A

N
D

E
R

S

E
X

T
R

A
C

T
O

R
S

Name

Name

Name

Name

Name

Bird Observations ( please include species seen but not banded - or interesting behaviour of all species.)

Sunrise:

Moon:

Synopsis:

Staff & Volunteers

Temperature:

Wind:

Barometric Pr:

Cloud Cover %:
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DAILY ACTIVITY - BIRD OBSERVATIONS Wilson Farm North on _____________________________

Include species detected but not necessarily banded. Note categories of breeding status (upper case) & associated behaviour/observation sub-codes (lower case)
C - Confirmed:  the criteria confirm a species as a breeder

P - Probable: the criteria suggests, but does not confirm evidence of local breeding

     c - copulation or courtship observed, including interaction between male & female,  t - territorial behavior such as song, drumming, anxiety call, or other

O - Observed: the criteria indicate the species was detected however no evidence of local breeding

     o - bird detected in the study area but with no territorial behavior,  y - bird encountered flying over the study area

Species AOU
Breeding 

Satus

Behavior 

Obs
Species AOU

Breeding 

Satus

Behavior 

Obs
Species AOU

Breeding 

Satus

Behavior 

Obs.
Species AOU

Breeding 

Satus
Turkey Vulture TUVU Olive-sided Flycatcher OSFL Mountain Bluebird MOBL Western Meadowlark WEME

Northern Harrier NOHA Western Wood Pewee WEWP Varied Thrush VATH Brown-headed Cowbird BHCO

Sharp shinned hawk SSHA Pacific slope flycatcher PSFL American Robin AMRO Yellow-headed Blackbird YHBL

Coopers Hawk COHA Willow Flycatcher WIFL Swainson's Thrush SWTH Red winged Blackbird RWBL

Red Tailed Hawk RTHA Least Flycatcher LEFL Hermit Thrush HETH Brewer's Blackbird BRBL

Bald Eagle BAEA Hammond's Flycatcher HAFL Gray Catbird GRCA Bullock's Oriole BUOR

Osprey OSPR Dusky Flycatcher DUFL European Starling EUST Evening Grosbeak EVGR

Merlin MERL Eastern Kingbird EAKI Cedar Waxwing CEDW Purple Finch PUFI

American Kestrel AMKE Western Kingbird WEKI Orange Crowned Warbler OCWA House Finch HOFI

Peregrine Falcon PEFA Northern Shrike NOSH Nashville Warbler NAWA Red Crossbill RECR

Ring necked Pheasant RPHE Red-eyed Vireo REVI Yellow Warbler YEWA Pine Siskin PISI

Kildeer KILL Warbling Vireo WAVI Audobon's Warbler AUWA American Gold finch AMGO

Wilson's Snipe WISN Hutton's Vireo HUVI Myrtles Warbler MYWA

Glaucous-winged Gull GWGU Cassin's Vireo CAVI Yellowrumped warbler UYRW

Mourning Dove MODO Stellar's Jay STJA Black-throted Gray Warbler BTYW

Eurasian Collared Dove ECDO Common Raven CORA Townsend's Warbler TOWA

Band-tailed pigeon BTPI Northwestern Crow NOCR Northern Waterthrush NOWA

Barn Owl BNOW Purple Martin PUMA McGillvrays Warbler MGWA

Long-eared Owl LEOW Northern Rough Wing SwallowNRWS Common Yellow throat COYE

Short-eared Owl SEOW Bank Swallow BANS Wilson's Warbler WIWA

Great Horned Owl GHOW Violet green Swallow VGSW Western Tanager WETA

Barred Owl BDOW Tree Swallow TRES Black Headed Grosbeak BHGR

Northern Saw-whet Owl NSWO Cliff Swallow CLSW Lazuli Bunting LAZB

Western Screech-owl WESO Barn Swallow BARS Indigo Bunting INBU

Northern Pygamy-owl NOPO Black capped chicadee BCCH Spotted Towhee SPTO

Common Nighthawk CONI Chestnut-backed Chickadee CBCH American Tree Sparrow ATSP

Vaux's Swift VASW Bushtit BUSH Chipping Sparrow CHSP

Anna's Hummingbird ANHU Red-breasted Nuthatch RBNU Savanah Sparrow SAVS

Rufous Hummingbird RUHU Brown Creeper BRCR Golden Crowned Sparrow GCSP

Belted Kingfisher BEKI Bewicks Wren BEWR White-throated Sparrow WTSP

Red-breasted Sapsucker RBSA House Wren HOWR White-crowned Sparrow WCSP

Downy Woodpecker DOWO Pacific Wren PAWR Fox Sparrow FOSP

Hairy Woodpecker HAWO Marsh Wren MAWR Song Sparrow SOSP

Norther Flicker NOFL Golden Crowned Kinglet GCKI Lincoln Sparrow LISP

Pileated Woodpecker PIWO Ruby Crowned Kinglet RCKI Oregon Junco ORJU

d - distraction display or injury feigning by an adult bird

n - current year's nest with eggs or young, in the process of being built, or already depredated or abandoned, m - adult gathering or carrying nesting material,  f - adult seen carrying food or fecal sac  to or from a likely  nest site, 
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Appendix D. Banding Data Collected for Each Banded and Each Recaptured Bird 
 

The following data were collected for every newly captured bird: 
Band number – prefix and suffix 

Species – Species banded and alpha codes (Appendix G) 

Age – the most precise and accurate (95% reliable) banding age codes (i.e. HY, AHY, SY, 

ASY, TY, ATY (Appendix E) assigned based on degree of skull pneumatization, plumage or 

soft part coloration, and/or wing molt limits 
Sex – Male or Female (Appendix F) based on physical evidence or reliable (95% 

confidence) plumage and/or wing length criteria, U (undetermined) is used for cases of 

overlap and for monomorphic species. 
Note: For both age and sex, we sometimes noted “leaning towards” our age or sex 

determination, which translate on banding schedules as a less precise or undetermined 

category. We did this when we had ~90% or greater confidence in age or sex 

determinations that may not be currently acceptable to the Bird Banding Lab, but which we 

find useful to retain in our own database – especially if the bird is retrapped at a later date 

and the age and/or sex can then be determined accurately. 
Wing length – length of the longest primary on the unflattened folded right wing, to the 

nearest millimeter. Factors affecting the length of the primaries, which would ultimately 

underestimate the wing length (e.g. wear, active molt of the feathers, bent tips of feather or 

feathers missing) are taken into consideration and noted if applicable. 
Fat score – rated on a scale of 0-5 (Appendix D) 

Body Mass – read from a digital scale tared to directly display the body mass of the bird to 

the tenth of a gram 
Net Number – each net at each site was separately numbered to determine capture rates 

and productivity (Figures 2 & 3) 
Notes - additional comments, any physical abnormalities or other optional data. 

 

The following data were collected for every recaptured bird: 
Band number – prefix and suffix 

Species – Alpha Code 

Age & Sex – If not previously determined 

Fat score – rated on a scale of 0-5 

Body Mass – read from a digital scale tared to directly display the body mass of the bird to 

the tenth of a gram 
Net Number – as above 

Notes - additional comments, any physical abnormalities or other optional data. 

Birds banded or recaptured on the same day were released without being processed. All 

other recaptures were brought back to the banding table for processing. Recaptures were 

entered onto the recapture data sheet, which is similar to the banding data sheet except 

that the full band number is entered for each bird. 

 

The following data were summarized for every banding session (Appendix C): 
Number of nets operated – opening and closing times / number of nets operated 

Net hours - number of nets multiplied by number of hours nets were operated. 

Weather – general conditions, temperature, wind speed and barometric pressure 

Net rounds – time and number of birds per net round and per individual net 

Staff and Volunteers – staff and volunteers attending each banding session 
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Appendix E. Fat Scores 

 

 

 

 

 
 

 

 

 

Cross-section of furculum showing fat accumulation and score 

 
 

 

 

 

 

 

Fat Class Furculum Abdomen 

0 
No visible fat. No visible fat. 

1 (Formerly Trace) Some fat visible, but region 

is still deeply concave. 
Trace of visible fat. 

2 Region filling with fat, but 

still concave. 

Fat not covering, some small 

patches. 

3 
Filled. 

Fat covering abdomen, not 

markedly mounded. 

4 Filled, with some fat 

overflowing up interclavicles 

Mounded pad of fat becoming 

distended 

5 Convex, overflowing over 

length of furculum. 
Greatly distended mound. 

 

  

Abdomen Wingpits Furculum 

0 1 2 3 4 5 
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Appendix F. Age (Year Class) Codes and How Aged Codes 

 

 

NUMERIC 

CODE 

ALPHA 

CODE 

ALPHA 

TRANSLATION DESCRIPTION 

0 U UNKNOWN A bird that cannot 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 JANUARY 1 CAN 

BE CORRECTLY CODED "U". 

4 L LOCAL A young bird incapable of sustained 

flight. After a young bird achieves 

sustained flight it becomes an "HY" until 

December 31. 

2 HY HATCHING 

YEAR 
A bird capable of sustained flight and 

known to have hatched during the 

calendar year in which it was banded. 

Example: Banded 2011 - Hatched 2011. 

1 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 

coded "U" on December 31 "graduate" 

to class "AHY" on January 1. 

5 SY SECOND 

YEAR 

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. 

6 ASY AFTER 

SECOND 

YEAR 

A 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. 

7 TY THIRD YEAR A bird known to have hatched in the 

calendar year two years prior to the 

year of banding, now in its third 

calendar year of life. Example: Banded 

2011 - Hatched 2009. 

8 ATY AFTER THIRD 

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 2011 - Hatched 2008 or earlier. 
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Appendix G. Sex Codes and How Sexed Codes 

 

NUMERIC 
CODE 

ALPHA 
ABBREVIATION 

DEFINITION 

0 U Unknown 

4 M Male 

5 F Female 

6*   Male, but sex not indicated on banding schedule. Sex 
determined at a subsequent encounter. 

7*   Female, but sex not indicated on banding schedule. 
Sex determined at a subsequent encounter. 
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Appendix H.  Heirarchical Categories of Breeding Status (upper case) and 

Associated Behavior or Observation Sub-Codes (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 

already 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 

l - capture of a young bird with the degree of skull pneumatization, plumage or soft 

part coloration indicating locally hatched & incapable of sustained flight or 

observation of young fledglings being fed by parents 

e - capture of adult female with egg in oviduct or very highly vascularized brood 

patch (BP 4) 

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 

male and 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 

 o - 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., Confirmed - C; Probable - P; 

Observed - O) of each species encountered is recorded using upper case letters and then, 

using lower case letters, the appropriate behavior sub-codes associated with that breeding 

status. Note that sub-codes can only be combined with other sub-codes 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.  

  



VARC – 2014 Year End Report 
 

Vancouver Avian Research Centre  50 

 

Appendix I.  Breeding status of birds observed during the breeding season (June 

and July) at Colony Farm Regional Park, 2014.  

Birds observed were either captured at the banding station, non-captured birds detected 

during banding sessions, or detected during weekly surveys. C = confirmed breeder, P = 

probable breeder, O = observed with no breeding characteristics or behaviour. See 

Appendix H for further detail. 

 

Species Code Captured 
Non-

Captured 
Survey 

Breeding 

Status 

American goldfinch AMGO yes yes yes Cel 

American robin AMRO yes yes yes Cl 

Anna's hummingbird ANHU yes yes yes Cl 

Bald eagle BAEA no yes yes Ooy 

Band-tailed pigeon BTPI no yes yes Pt 

Barn swallow BARS yes yes yes Cnl 

Belted kingfisher BEKI no yes yes Pt 

Bewick's wren BEWR yes no yes Cl 

Black swift BLSW no no yes Oy 

Black-capped chickadee BCCH yes yes yes Cnl 

Black-headed grosbeak BHGR yes yes yes Cel 

Black-throated gray warbler BTYW yes no yes Cel 

Brown creeper BRCR no no yes Oo 

Brown-headed cowbird BHCO yes yes yes Cl 

Bushtit BUSH yes yes yes Cnl 

Canada goose CAGO no yes yes Oyo 

Cassins vireo CAVI no no yes Pt 

Cedar waxwing CEDW yes yes yes Cel 

Chestnut-backed chickadee CBCH yes no no Cel 

Common merganser COME no no yes Oo 

Common raven CORA no yes yes Pt 

Common yellowthroat COYE yes yes yes Cel 

Cooper's hawk COHA no yes yes Cn 

Downy woodpecker DOWO yes yes yes Cel 

Eastern kingbird EAKI yes yes yes Pt 

Eurasian collared-dove ECDO no yes no Pt 

European starling EUST yes yes yes Cl 

Gadwall GADW no no yes Oo 

Glaucous-winged gull GWGU no yes yes Ooy 

Great blue heron GBHE no yes yes Oy 

Greater yellowlegs GRYE no yes yes Pt 

Green heron GRHE no no yes Oy 

Golden-crowned kinglet GCKI yes no no Cl 
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Species Code Captured 
Non-

Captured 
Survey 

Breeding 

Status 

Hairy woodpecker HAWO yes yes yes Cln 

Hammond's flycatcher HAFL yes no yes Cl 

House finch HOFI yes yes no Cl 

House wren HOWR yes no no Cl 

Killdeer KILL no yes no Pt 

Lazuli bunting LAZB yes yes yes Cl 

Least sandpiper LESA no no yes Oo 

Macgillivray's warbler MGWA yes yes yes Pt 

Mallard MALL no yes yes Ooy 

Marsh wren MAWR no yes yes Cn 

Merlin MERL no no yes Oo 

Mourning dove MODO yes yes yes Pt 

Nashville warbler NAWA no yes no Pt 

Northern flicker NOFL yes yes yes Cl 

Northern pintail NOPI no yes no Oy 

Northern rough-winged swallow NRWS no yes yes Pt 

Northwestern crow NOCR no yes yes Pt 

Orange-crowned warbler OCWA yes yes yes Cel 

Osprey OSPR no yes yes Ooy 

Pacific slope flycatcher PSFL yes yes yes Cl 

Pacific wren PAWR no no yes Oo 

Peregrine falcon PEFA no yes no Ooy 

Pied-billed grebe PBGR no yes yes Cn 

Pileated woodpecker PIWO no yes no Pt 

Pine siskin PISI no yes no Ce 

Purple finch PUFI yes yes yes Cel 

Purple martin PUMA no yes no Pt 

Red-breasted nuthatch RBNU no yes no Pt 

Red-breasted sapsucker RBSA no yes no Pt 

Red-eyed vireo REVI yes no yes Cl 

Red-tailed hawk RTHA no yes yes Oyo 

Red-winged blackbird RWBL yes yes yes Cmel 

Ring-necked pheasant RPHE no yes yes Cn 

Rufous hummingbird RUHU yes yes yes Cl 

Savannah sparrow SAVS yes yes yes Ce 

Sharp-shinned hawk SSHA no yes no Oy 

Song sparrow SOSP yes yes yes Cel 

Sora SORA no no yes Pt 

Spotted towhee SPTO yes yes yes Cel 
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Species Code Captured 
Non-

Captured 
Survey 

Breeding 

Status 

Swainson's thrush SWTH yes yes yes Cel 

Townsend's warbler TOWA no yes no Pt 

Tree swallow TRES yes yes yes Cnel 

Turkey vulture TUVU no yes yes Oyo 

Varied thrush VATH no yes no Pt 

Vaux's swift VASW no no yes Oo 

Violet-green swallow VGSW no yes yes Pt 

Virginia rail VIRA no yes yes Oo 

Warbling vireo WAVI no yes yes Cl 

Western tanager WETA yes yes no Cl 

Western wood-pewee WEWP no yes yes Pt 

White-crowned sparrow WCSP yes no yes Cl 

Willow flycatcher WIFL yes yes yes Cel 

Wilson's snipe WISN no yes no Oo 

Wilson's warbler WIWA yes yes yes Cl 

Wood duck WODU no yes yes Cnf 

Yellow warbler YEWA yes yes yes Cl 

Yellow-rumped warbler YRWA no yes no Pt 

 

 



Appendix J.  Species Abundance Derived from Weekly Bird Surveys in 2014 at Colony Farm Regional Park.
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American coot AMCO 2 0 1 1 1 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 5

American goldfinch AMGO 0 0 5 9 7 11 NS NS 3 3 12 4 7 9 13 8 11 NS 5 7 10 3 15 32 7 NS 23 4 2 2 NS 17 NS 10 239

American green-winged teal AGWT 0 0 2 2 2 2 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 11 0 NS 0 NS 0 19

American kestrel AMKE 0 1 1 0 1 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 3

American robin AMRO 27 14 18 21 30 11 NS NS 11 13 5 5 6 9 7 9 5 NS 15 6 8 4 16 6 8 NS 2 7 12 11 NS 7 NS 0 293

American wigeon AMWI 0 8 5 0 2 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 9 NS 12 NS 25 61

Anna's hummingbird ANHU 0 3 4 5 2 5 NS NS 2 1 0 0 3 2 4 0 1 NS 2 1 2 3 1 3 4 NS 1 5 0 1 NS 0 NS 1 56

Bald eagle BAEA 2 0 0 0 0 0 NS NS 1 0 0 0 1 0 0 1 0 NS 0 0 0 0 0 0 1 NS 0 0 0 0 NS 0 NS 0 6

Band-tailed pigeon BTPI 0 0 0 0 0 1 NS NS 1 5 15 25 14 8 80 25 18 NS 5 8 13 0 26 17 11 NS 24 1 0 0 NS 0 NS 0 297

Barn swallow BARS 0 0 0 0 0 0 NS NS 0 0 0 2 6 5 4 3 4 NS 3 9 11 2 38 22 6 NS 0 11 4 0 NS 0 NS 0 130

Belted kingfisher BEKI 2 1 2 0 1 0 NS NS 0 0 0 1 1 0 0 0 0 NS 1 1 2 2 1 2 1 NS 1 2 1 1 NS 1 NS 0 24

Bewick's wren BEWR 2 3 1 4 1 1 NS NS 0 0 0 0 2 0 1 3 1 NS 3 1 2 0 3 2 3 NS 0 4 0 3 NS 0 NS 0 40

Black swift BLSW 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 19 0 0 0 3 0 NS 0 0 0 0 NS 0 NS 0 22

Black-capped chickadee BCCH 13 9 19 10 8 9 NS NS 4 13 10 4 5 2 8 10 13 NS 13 10 26 25 22 13 24 NS 9 15 8 17 NS 7 NS 14 340

Black-headed grosbeak BHGR 0 0 0 0 0 0 NS NS 1 4 6 6 11 9 12 11 11 NS 9 1 4 6 8 12 10 NS 0 0 0 0 NS 0 NS 0 121
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Black-throated gray warbler BTYW 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 1 1 1 NS 1 1 2 0 0 4 0 NS 0 2 0 0 NS 0 NS 0 13

Brewer's blackbird BRBL 0 0 0 0 0 0 NS NS 0 0 0 0 5 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 5

Brown creeper BRCR 0 0 1 0 0 0 NS NS 0 1 0 0 0 0 1 0 0 NS 0 0 0 0 0 0 0 NS 1 0 0 1 NS 0 NS 0 5

Brown-headed cowbird BHCO 0 0 0 0 0 3 NS NS 2 3 8 4 4 5 4 6 8 NS 4 6 8 0 1 0 0 NS 0 0 0 0 NS 0 NS 0 66

Bufflehead BUFF 8 5 5 2 6 0 NS NS 3 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 29

Bushtit BUSH 0 0 0 15 0 2 NS NS 2 4 0 0 2 3 7 0 0 NS 0 0 0 4 25 0 0 NS 0 0 0 0 NS 37 NS 15 116

Canada goose CAGO 14 3 7 3 2 8 NS NS 2 5 5 2 6 2 3 0 0 NS 0 3 3 5 0 13 11 NS 13 13 0 0 NS 0 NS 0 123

Cassins vireo CAVI 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 1 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 1

Cedar waxwing CEDW 0 0 0 0 0 0 NS NS 0 0 0 26 40 16 27 28 24 NS 13 17 14 20 18 28 22 NS 6 9 0 0 NS 0 NS 0 308

Chestnut-backed chickadee CBCH 0 0 2 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 2

Cinnamon teal CITE 0 0 0 0 0 1 NS NS 3 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 4

Clay-colored sparrow CCSP 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 1 0 0 0 NS 0 NS 0 1

Cliff swallow CLSW 0 0 0 0 0 0 NS NS 0 0 0 0 1 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 1
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Common merganser COME 5 7 2 4 0 0 NS NS 1 0 0 0 0 0 0 0 0 NS 0 0 3 0 4 15 6 NS 0 0 5 0 NS 0 NS 0 52

Common raven CORA 0 0 1 0 0 0 NS NS 0 0 0 0 0 0 1 0 0 NS 0 0 0 0 0 0 0 NS 3 0 1 0 NS 1 NS 1 8

Common yellowthroat COYE 0 0 0 0 4 18 NS NS 15 15 12 7 18 7 25 23 29 NS 31 18 23 20 22 14 37 NS 17 18 8 5 NS 0 NS 0 386

Cooper's hawk COHA 0 0 1 1 0 0 NS NS 0 0 0 0 0 0 1 0 2 NS 0 0 1 1 2 1 0 NS 1 0 0 0 NS 0 NS 0 11

Downy woodpecker DOWO 2 1 3 3 2 1 NS NS 0 0 0 0 0 0 2 1 3 NS 3 1 3 1 2 3 4 NS 1 2 1 1 NS 0 NS 1 41

Eastern kingbird EAKI 0 0 0 0 0 0 NS NS 0 0 0 0 6 2 8 5 4 NS 5 8 8 5 7 7 0 NS 0 0 0 0 NS 0 NS 0 65

Eurasian collared-dove ECDO 0 0 0 0 0 0 NS NS 0 0 0 0 1 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 1

European starling EUST 0 26 30 2 0 6 NS NS 0 2 2 2 7 0 110 90 125 NS 60 55 0 0 0 0 50 NS 50 0 30 20 NS 0 NS 0 667

Fox sparrow FOSP 6 3 3 2 1 1 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 2 2 2 7 NS 6 NS 7 42

Gadwall GADW 0 2 9 6 7 6 NS NS 2 0 0 0 1 0 1 2 1 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 37

Glaucous-winged gull GWGU 12 3 2 0 2 2 NS NS 1 0 0 0 1 0 0 3 0 NS 2 1 0 0 2 0 1 NS 6 3 5 3 NS 1 NS 4 54

Golden-crowned kinglet GCKI 0 0 0 2 1 0 NS NS 0 1 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 2 NS 10 NS 0 16

Golden-crowned sparrow GCSP 0 0 0 0 0 0 NS NS 1 1 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 2 3 NS 1 NS 5 13

Great blue heron GBHE 16 4 9 2 0 0 NS NS 1 0 1 1 3 0 3 3 2 NS 9 2 2 1 2 2 2 NS 1 3 0 1 NS 2 NS 0 72

Greater yellowlegs GRYE 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 1 0 0 1 0 NS 0 0 0 0 NS 0 NS 0 2
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Green heron GRHE 0 0 0 0 0 3 NS NS 0 0 1 1 0 1 0 0 0 NS 0 0 0 0 1 0 0 NS 1 0 0 0 NS 0 NS 0 8

Hairy woodpecker HAWO 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 2 0 0 NS 0 0 0 0 0 0 1 NS 0 0 0 0 NS 0 NS 0 3

Hammond's flycatcher HAFL 0 0 0 0 0 0 NS NS 0 1 0 0 1 2 0 0 0 NS 0 0 0 0 0 0 0 NS 0 1 0 0 NS 0 NS 0 5

Hooded merganser HOME 2 2 2 5 2 1 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 1 0 0 0 NS 0 NS 2 17

House finch HOFI 5 0 3 0 1 2 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 4 2 0 NS 0 0 0 0 NS 15 NS 12 44

House wren HOWR 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 1 0 0 NS 0 0 0 0 NS 0 NS 0 1

Hutton's vireo HUVI 1 0 1 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 2

Killdeer KILL 0 0 0 0 1 0 NS NS 0 2 0 0 0 0 0 0 0 NS 0 0 0 0 0 1 0 NS 1 0 0 0 NS 0 NS 0 5

Lazuli bunting LAZB 0 0 0 0 0 0 NS NS 0 0 0 1 3 0 4 4 3 NS 0 0 4 0 2 1 0 NS 0 0 0 0 NS 0 NS 0 22

Least sandpiper LESA 0 0 0 0 0 0 NS NS 0 0 0 0 0 1 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 1

Lincoln's sparrow LISP 0 0 0 0 0 0 NS NS 1 1 0 2 0 0 0 0 0 NS 0 0 0 8 0 0 23 NS 21 33 11 3 NS 0 NS 0 103

Macgillivray's warbler MGWA 0 0 0 0 0 0 NS NS 0 0 4 3 4 2 2 0 0 NS 0 0 0 1 0 0 0 NS 0 0 0 0 NS 0 NS 0 16

Mallard MALL 3 11 9 13 4 6 NS NS 1 4 1 5 6 2 2 2 6 NS 7 11 4 3 7 1 0 NS 6 7 10 4 NS 21 NS 0 156

Marsh wren MAWR 6 3 6 7 3 6 NS NS 4 5 3 5 4 4 4 5 2 NS 7 2 3 1 1 3 3 NS 2 1 4 8 NS 2 NS 1 105
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Merlin MERL 0 0 1 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 1 1 0 1 1 0 NS 0 1 1 0 NS 0 NS 0 7

Mountain bluebird MOBL 0 1 2 8 7 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 18

Mourning dove MODO 4 0 1 4 4 1 NS NS 5 4 7 9 3 2 4 2 2 NS 1 1 2 2 5 3 3 NS 0 0 0 0 NS 0 NS 0 69

Nashville warbler NAWA 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 1 0 0 0 NS 0 0 0 0 NS 0 NS 0 1

Northern flicker NOFL 6 6 4 1 3 0 NS NS 0 1 0 0 0 0 3 3 0 NS 0 1 0 0 0 2 2 NS 2 4 3 4 NS 5 NS 1 51

Northern harrier NOHA 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 1 0 1 0 NS 0 NS 0 2

Northern rough-winged swallow NRWS 0 0 0 0 0 0 NS NS 0 0 0 0 5 0 4 2 2 NS 4 1 4 1 3 3 0 NS 0 0 0 0 NS 0 NS 0 29

Northwestern crow NOCR 8 8 7 2 5 7 NS NS 1 2 4 3 0 0 3 2 4 NS 4 6 6 5 3 11 4 NS 3 9 6 6 NS 6 NS 7 132

Orange-crowned warbler OCWA 0 0 0 0 2 0 NS NS 6 12 3 1 3 0 1 2 0 NS 0 0 0 1 0 4 4 NS 0 1 0 0 NS 0 NS 0 40

Oregon junco ORJU 19 11 28 11 1 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 33 NS 18 121

Osprey OSPR 0 0 0 0 0 0 NS NS 0 0 1 0 0 0 0 0 1 NS 0 0 0 0 1 0 0 NS 1 0 0 0 NS 0 NS 0 4

Pacific slope flycatcher PSFL 0 0 0 0 0 0 NS NS 0 0 0 0 2 2 3 3 0 NS 0 1 1 0 0 1 1 NS 0 0 0 0 NS 0 NS 0 14

Pacific wren PAWR 2 2 2 1 1 2 NS NS 0 0 0 0 0 1 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 1 0 NS 0 NS 0 12

Peregrine falcon PEFA 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 1 0 0 NS 0 0 0 0 NS 0 NS 0 1

Pied-billed grebe PBGR 1 2 2 2 1 2 NS NS 1 0 1 0 0 0 5 3 3 NS 0 2 0 1 0 0 0 NS 0 0 0 1 NS 0 NS 0 27
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Pileated woodpecker PIWO 0 0 0 0 0 1 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 1 0 0 NS 0 0 0 0 NS 0 NS 0 2

Pine siskin PISI 0 0 0 0 0 0 NS NS 0 0 0 2 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 8 2 9 NS 0 NS 16 37

Purple finch PUFI 4 10 9 16 11 10 NS NS 3 9 2 3 3 2 6 7 15 NS 9 11 8 9 3 12 8 NS 6 8 5 3 NS 22 NS 6 220

Purple martin PUMA 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 5 6 4 NS 0 0 0 0 NS 0 NS 0 15

Red-breasted sapsucker RBSA 0 0 0 1 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 1

Red-eyed vireo REVI 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 1 2 2 NS 2 1 1 0 0 1 2 NS 0 0 0 0 NS 0 NS 0 12

Red-tailed hawk RTHA 3 1 2 1 1 0 NS NS 0 0 0 0 0 0 0 0 1 NS 1 0 0 0 0 0 1 NS 1 1 1 0 NS 0 NS 2 16

Red-winged blackbird RWBL 70 48 70 50 65 30 NS NS 12 9 10 11 28 11 25 26 37 NS 35 6 50 2 95 21 50 NS 7 37 39 26 NS 2 NS 8 880

Ring-necked duck RNDU 2 1 5 1 2 2 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 1 0 NS 0 NS 0 14

Ring-necked pheasant RPHE 4 4 6 3 4 3 NS NS 7 5 3 3 4 2 4 9 2 NS 3 1 0 1 0 1 2 NS 2 1 1 1 NS 2 NS 2 80

Ruby-crowned kinglet RCKI 0 8 5 7 15 4 NS NS 1 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 1 0 3 NS 7 NS 4 55

Rufous hummingbird RUHU 0 1 3 5 1 9 NS NS 6 2 1 1 3 3 2 2 4 NS 0 0 3 0 3 2 0 NS 0 0 0 0 NS 0 NS 0 51

Savannah sparrow SAVS 0 0 0 0 3 2 NS NS 7 4 6 1 1 1 1 0 1 NS 2 0 4 5 3 3 24 NS 16 29 3 4 NS 0 NS 0 120

Say's phoebe SAPH 0 0 0 0 1 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 1
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Sharp-shinned hawk SSHA 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 1 0 0 NS 0 NS 0 1

Song sparrow SOSP 26 17 13 12 17 15 NS NS 21 21 13 16 10 13 13 16 14 NS 16 13 19 20 11 12 13 NS 14 11 9 13 NS 29 NS 14 431

Sora SORA 1 0 0 0 0 0 NS NS 0 0 0 0 0 1 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 2

Spotted towhee SPTO 11 12 8 7 8 6 NS NS 7 7 9 7 6 8 11 10 11 NS 20 10 6 6 8 3 1 NS 1 10 2 6 NS 8 NS 14 223

Steller's jay STJA 1 0 0 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 1 0 NS 2 7 0 2 NS 1 NS 0 14

Swainson's thrush SWTH 0 0 0 0 0 0 NS NS 0 0 0 1 8 5 8 11 19 NS 19 18 10 3 3 4 5 NS 2 0 0 0 NS 0 NS 0 116

Townsend's warbler TOWA 0 0 1 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 1

Tree swallow TRES 3 1 13 20 13 32 NS NS 17 16 14 7 20 18 14 12 3 NS 2 3 2 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 210

Trumpeter swan TRUS 5 0 0 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 5

Turkey vulture TUVU 0 0 0 3 1 0 NS NS 0 0 0 0 0 0 2 0 0 NS 0 0 0 0 0 3 0 NS 1 0 0 0 NS 0 NS 0 10

Varied thrush VATH 3 2 4 7 2 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 18

Vaux's swift VASW 0 0 0 0 0 0 NS NS 0 0 0 0 1 0 4 0 0 NS 0 1 0 0 0 2 0 NS 0 0 0 0 NS 0 NS 0 8

Violet-green swallow VGSW 0 0 2 2 7 0 NS NS 0 0 0 0 4 0 2 5 2 NS 4 5 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 33

Virginia rail VIRA 1 1 1 0 1 1 NS NS 0 0 0 0 0 0 0 0 1 NS 0 0 1 0 2 2 1 NS 1 1 1 2 NS 0 NS 1 18

Warbling vireo WAVI 0 0 0 0 0 0 NS NS 2 1 0 0 1 2 1 0 1 NS 0 0 5 2 4 7 7 NS 1 2 0 0 NS 0 NS 0 36

0

40

0

40

0

40

0

40

0

40

0

40

0

40

0

40

0

40

0

40

0

40

0

40

0

40

0

40

0

40

0

40

Western meadowlark WEME 21 0 2 6 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 0 0 0 NS 0 NS 0 29

Western tanager WETA 0 0 0 0 0 0 NS NS 0 3 3 1 4 0 0 0 0 NS 0 0 0 2 1 6 4 NS 0 0 0 0 NS 0 NS 0 24

Western wood-pewee WEWP 0 0 0 0 0 0 NS NS 0 0 0 0 2 3 3 2 2 NS 2 2 2 2 3 3 2 NS 0 0 0 0 NS 0 NS 0 28

White-crowned sparrow WCSP 0 0 0 0 0 0 NS NS 1 0 0 0 0 0 0 1 1 NS 0 2 0 2 4 10 7 NS 6 23 6 4 NS 3 NS 16 86

Willow flycatcher WIFL 0 0 0 0 0 0 NS NS 0 0 0 0 6 13 21 19 16 NS 17 8 9 21 14 6 10 NS 0 0 0 0 NS 0 NS 0 160

Wilson's snipe WISN 0 0 0 0 0 0 NS NS 0 0 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 5 0 0 0 NS 0 NS 1 6

Wilson's warbler WIWA 0 0 0 0 0 0 NS NS 1 2 3 1 3 0 0 0 0 NS 0 1 3 0 2 1 1 NS 0 0 0 0 NS 0 NS 0 18

Wood duck WODU 4 0 1 2 3 1 NS NS 0 0 1 0 1 6 8 13 0 NS 26 13 15 11 7 9 11 NS 10 6 6 2 NS 4 NS 0 160

Yellow warbler YEWA 0 0 0 0 0 0 NS NS 0 0 0 2 6 3 3 3 2 NS 0 1 0 1 0 3 0 NS 0 2 0 0 NS 0 NS 0 26

Yellow-rumped warbler YRWA 0 0 0 6 2 2 NS NS 7 5 0 0 0 0 0 0 0 NS 0 0 0 0 0 0 0 NS 0 19 20 29 NS 0 NS 0 90

NS = Not Surveyed (due to weather or logistical constraints)
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