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About Seattle Audubon
Since 1916, Seattle Audubon members and volunteers have worked to protect birds and the
landscapes that support them.
The landscape of the Puget Sound region looks much different today than it did at our
founding. We serve an increasingly urbanized and densely populated area. This brings new
opportunities and challenges for bird conservation. The Seattle Bird Collision Monitors grew out
of a recognized need to better understand and address hazards to birds in the built
environment.

Our Vision, Mission and Values
Vision: Seattle Audubon envisions cities that integrate and value nature, minimize threats to
birds, and protect habitat.
Mission: Seattle Audubon advocates and organizes for cities where people and birds thrive.
Values: We are a community of passionate, talented, and unique individuals, and our service is
Seattle Audubon’s most valuable resource. As a staff-run and volunteer-powered organization,
we value:
Inspiration. Birds inspire and inform conservation in a unique and powerful way.
Interconnectedness. The health of birds and their habitats is tied to human health.
Equity and Inclusion. Equity and inclusion are necessary to achieve our mission.
Diversity. Diverse perspectives strengthen our understanding of birds, our community,
and the environment.
Humility. There are infinite ways to experience and enjoy birds and nature respectfully.
Collaboration. We are most successful when we collaborate within and outside the
organization.
Science. Our policies and programs must be informed by science.

Background: Birds and Glass
Birds Under Threat
Birds are threatened globally by habitat loss, invasive species, overexploitation, persecution,
pollution, and urbanization. North American birds are no exception. Researchers estimate that
bird populations are down 29% in Canada and the United States since the 1970s (Rosenberg et
al. 2019). Climate change further dims the prognosis for birds: most North American species are
at elevated risk of extinction under a three-degree warming scenario (Bateman et al. 2019).

Hazards in the built environment contribute to bird mortality. Between 365 and 988 million birds
die each year due to collisions with glass (Loss et al. 2014), making glass one of the greatest
human-related causes of direct bird mortality. Artificial light at night in urban areas attracts
nocturnal migrants and contributes to collision mortality (Gauthreaux & Belser 2005).
Many species are vulnerable to collisions. In Toronto, Canada, surveys have documented over
170 species colliding at just a few buildings (FLAP 2019). In the Seattle area, at least 84 bird
species have been admitted to the wildlife clinic at PAWS for collision-related injuries (PAWS
2019). Collisions appear to have a greater impact on migratory species (Hager et al. 2017). Male
and young birds may be disproportionately likely to suffer fatal collisions (Kahle et al. 2016), and
hummingbirds seem to be particularly susceptible (Kahle et al. 2016, Schneider et al. 2018).

Local Context
Most collisions occur at structures four stories or smaller and in relatively undeveloped places
surrounded by habitat (Hager et al. 2017). A cursory analysis of Seattle’s land use by area reveals
that over 75% of Seattle’s land area is zoned for buildings four stories or lower (City of Seattle
GIS Program 2019). These land use types, particularly Single Family Residential, tend to support
high canopy cover (O’Neil-Dunn 2016). The presence of complex vegetation such as tall trees in
yards may increases the likelihood of bird-window collisions (Kummer et al. 2016). Large
portions of our city may be ecological traps for birds—places that birds are attracted to but that
may ultimately impact their survival or reproductive success.
From the 1,100 patient intake records from PAWS for bird window collision related injuries, we
know that collisions occur all across the Puget Sound region (Figure 1.0). The map shows the
locations from which collision patients arrived, color coded by the type of bird that was injured.
The data show that collisions occur across land use types—in the urban core, in densely
populated neighborhoods, in less dense city neighborhoods, and in the suburbs, too.

(Figure 1.0): Collision-related injury data from PAWS.

You’ll also observe on the map that most collision patients appear to be songbirds. Songbirds
account for more than 80% of PAWS collision patients (Figure 1.1). This is not necessarily
surprising; there are more species of songbird than the other bird types, songbird populations
can be large, even in urban areas (e.g., American Robins), suitable habitat for many songbird
species can be found near houses and other structures, and many songbird species are drawn to
bird feeders, which may increase risk of collisions.

(Figure 1.1): Species categorization data of collision patients from PAWS.

We also learn from the PAWS data that collisions occur during every month of the year. (Figure
1.2). While collision increase dramatically starting in June and peaking in October, there appears
to be a baseline level of collisions outside of migration and fledging periods.

(Figure 1.2): Monthly collision data from PAWS.

An important caveat to the PAWS data is that it is not necessarily representative of all birds
impacted by collisions. The data from PAWS is represent only those birds that were detected by
someone, that survived the collision and were potentially treatable, and that someone cared
enough about to drive all the way up to Lynnwood.

Collision Monitoring: Supplies, Dress, and Behavior
Collision Monitoring Supplies
Collision monitoring volunteers will be provided the following materials:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

collision monitoring protocol
map of study buildings
Federal Bird Salvage Permit number (on specimen ID tag)
Washington State Scientific Collection Permit number (on specimen ID tag)
collision monitoring datasheets
specimen ID tags
rubber gloves
sharpie
small plastic bags
large plastic bags
paper bags
injured bird transport box
paper clips/small binder clips
binder
volunteer ID lanyard
program information cards
hand sanitizer
soft cloth

Dress for Success
Collision monitoring occurs during spring and fall. Seattle’s weather during these periods is
variable. Please check the forecast before completing your survey to make sure you are
prepared. Surveys will be completed rain or shine.
Generally, wear layers and dress to be comfortable. Survey routes are more than 1 mile in length
over a lot of concrete. Comfortable shoes are important. Collision Monitors may often need to
kneel down to pick up specimens; shorts may be uncomfortable for that reason.

Keeping Safe
Your personal safety is our priority. We do not expect any issues, but please be vigilant and
remain aware of your surroundings at all times.
Monitoring will occur in daylight hours and study buildings are located in public areas with a lot
of nearby pedestrian and vehicular traffic. Given volunteer availability, we will do our best to pair
volunteers with a monitoring partner.
Seattle Audubon has received permission from building managers to monitor at each of our
study locations. However, building occupants, security guards, and people on the street may
inquire about your activities. When this occurs, please share the following and offer program
information card:

I am a Seattle Bird Collision Monitor with the Seattle Audubon Society. We have received
permission to monitor this building during bird migration seasons to document and
remove dead birds and to rescue injured birds. Here’s a project information card. If you
have any questions or would like to get involved, please contact Joshua Morris, urban
conservation manager at Seattle Audubon.
If you are in an emergency situation, please call 911 immediately.
If you feel uncomfortable or unsafe but it is not an emergency, stop your monitoring activities,
move immediately to safety, and contact Joshua Morris, urban conservation manager at Seattle
Audubon, as soon as you are able (cell: 831-428-6274; email: joshm@seattleaudubon.org).

Building Trust and a Robust Dataset
We have been granted permission to monitor at our study buildings by the property owners or
building mangers. We wish to maintain good relationship with our building partners for two
reasons: 1) so that we may continue long-term monitoring and 2) to increase the likelihood that
building personnel will work with us to find solutions if we discover problematic collision areas.
We also want to ensure we are collecting good, useable data that will best help us understand
and prevent collisions in Seattle.
To make sure we are building trust with our partners and building a robust dataset, please:
•

Respect building occupant privacy. Never peer through building windows. Never
photograph or aim your camera at building windows. Please only photograph specimens
facing down toward the street.

•

Conduct surveys quietly. We will be surveying in a busy neighborhood; there’s no need
to be silent, just to keep our conversations at a respectful decibel level.

•

Be fully present during surveys. We ask that you do not take calls, text, use the
internet, or listen to music while completing building surveys. This will help ensure we
are maximizing the probability we detect birds if they are present. If you must take a call
or respond to a text, please pause your survey, be brief, and resume carcass searches
when you are finished.

•

Do not post on social media. To help us build trust with businesses and residential
building properties, please refrain from posting any collision monitoring-related findings
to any social media platforms.

The Collision Monitoring Protocol
This protocol is adapted from Hager & Cosentino 2014 and Loss et al. 2014.

(Figure 2.0): Focus your search within six feet of the outside walls of your home or building, or just beyond the width of your
outstretched arms. Photo: Hagar et al. 2014.

•

Arrive at a study building and move to a designated survey start location. If you are
unsure where study buildings or start positions are located, consult the route map.
Collect data on weather conditions.

•

Note the time on your datasheet and begin your search. Walk slowly and focus your
search within 6 feet of the building walls (Figure 2.0). Dead or injured birds found within
six feet of a building’s walls are assumed to have collided with the building unless there
is evidence of a different cause of mortality or injury.

•

Make two passes around each study building. To maximize the probability that we will
detect dead or injured birds if they are present, monitors will walk the perimeter of each
study building two times. The second pass should be in the opposite direction from the
first pass.

•

Move slowly and search thoroughly. When birds are dead or
still, they are remarkably small and can be difficult to detect. Be
sure to look under, within, and on top of any shrubs, sift
through any ground cover like ivy. Birds often hide if they
survive a collision. Check under ledges, gaps between
buildings, and under steps or thresholds and other small
spaces that might conceal a bird. The Cedar Waxwing in Figure
2.1 managed to wedge itself under a gap between a door and
the ground. Note any dead birds at this time, but leave them in
place until the survey is complete. If you find an injured bird,
pause survey (note time and length of pause) and refer to
“What to do if you find an injured bird.” Resume monitoring
after completing injured bird protocol.

(Figure 2.1): Cedar Waxwing.
Photo: Heidi Trudell

•

Once you have completed the survey, note the end time and complete your
datasheet. Tracking how long our volunteers are searching for birds helps us track
“survey effort” at each study building. Survey effort affects carcass detection rates and is
important data. Make sure to indicate on which pass (1 or 2) you detected each carcass
or injured bird. If there was construction, etc. etc. that prevented you from completing
the survey or portion of the survey, please indicate in the notes section. When finished
with the search, carefully check over data sheet to ensure that all elements are filled out.
You will use this to upload on the online data form.

•

Photograph, tag, and bag any specimens. After you have searched the site and
completed the datasheet, return to any carcasses, photograph, complete a specimen ID
tag, and bag the specimen for delivery to the Burke Museum. If you have found an
injured bird, please see the protocol for handling injured birds below.

Protocol for Solo Monitors

(Figure 2.2): Working as a pair, collision monitors will complete one pass around study buildings in each direction.

•

Complete two separate passes. Solo monitors will complete a building pass, one in
each direction (Figure 2.2).

Protocol for Paired Monitors

(Figure 2.3): Working as a pair, collision monitors will complete one pass around study buildings in each direction.

•

Complete the survey as a pair. Only one paper data sheet needs to be completed per
pair, as partners are monitoring alongside one another. Volunteers will make two passes
around each study building together, one pass in each direction (Figure 2.3). Each
volunteer should note all carcasses during the survey but leave them in place until after
the survey is completed. If you find an injured bird, pause survey (note time and length
of pause) and refer to “What to do if you find an injured bird.” Resume monitoring after
completing injured bird protocol.

What to do if you find a dead bird:
1. Do not touch the bird with your bare hands. Wear gloves
provided or handle it through a barrier such as a plastic bag.
Use hand sanitizer immediately after handling bird carcasses,
and wash your hands as soon as possible afterward.
2. Check to see if the bird is banded. If it is, please share a
separate report with the Bird Banding Lab. See “What to do
with a banded bird” below.
3. Take three photos of the bird, one each of the bird’s ventral,
dorsal, and lateral aspects (Figure 2.3). This is important for
bird identification. Use an inverted bag to move the specimen
to different positions.
4. Complete a specimen ID tag. Include the following
information: species (if known), date, building address, cause of
death, collector’s name. If you do not know what killed the
birds (e.g., you found one while not on an official survey and it
is located far from any windows), mark it as incidental and
record your notes about the bird’s location, appearance, and
potential cause of death.
(Figure 2.3): Carcass photos.
5. Grab the carcass with an inverted Ziplock bag and reverse the
Photo: Hagar et al. 2014.
bag over the carcass. Insert the specimen ID tag then zip the
bag shut. Place it in another Ziplock bag so the carcass is “double bagged.” Then place
the carcass in a plastic grocery bag until the end of your survey.
6. At the end of your survey, arrange bird carcass delivery to the Seattle Audubon Nature
Shop: 8050 35th Ave NE, Seattle, WA 98115. We will store it in our freezer and deliver to
the Burke when we are able. If you are unable to deliver specimens to the Seattle
Audubon Nature Shop, call/text Josh Morris (831-428-6274) or Elizabeth Cameron (847656-6491) to coordinate a pick up. If you are unable to reach either, please call the
Seattle Audubon Nature Shop (206-523-4483).

What to do if you find an injured bird:
Note: Do not handle or attempt to move raptors. If you discover an injured raptor, call
PAWS to coordinate care. (425) 412-4040
In many cases, a stunned bird on the ground can be captured using your hands. Try to approach
the bird quietly from behind (as long as you are not scaring it into the glass) as most birds have

a blind spot right at the back of their heads. If you can, crouch as you approach to lessen the
chance of scaring the bird. Move your hand toward the bird from behind, and slightly above the
bird. Cover the bird’s back and grasp it in the bander’s grip (discussed below). Or, if you prefer,
throw a light towel over the bird and pick it up in the towel.
Occasionally birds of prey collide with buildings. Extreme caution and specialized equipment
must be used in handling these birds. Do not attempt to handle the bird. Call PAWS to
coordinate care.
Fill out a Specimen ID tag for found injured birds. This is important for rehabbers to have crucial
information about the bird for its care.

Protocol for handling adult injured songbirds:
1. Put on gloves and open a paper bag. The bag should have 2-3 holes for better air
circulation. Have a binder clip ready.
2. Put a piece of cloth at the bottom of the bag. This gives perching birds something to
hold onto.
3. Approach the bird carefully from behind. Try not to startle it.
4. Toss a light towel over the bird. Grab the bird quickly and gently and place your entire
hand in the paper bag.
5. Close the bag around your hand and gently release the bird into the bag.
6. Remove your hand slowly and carefully and fold over the top of the bag. Use a binder
clip to secure the top of the bag.
7. Avoid peering into or checking on the bird. This panics the bird.
8. Enter the bird’s information on the data sheet.
9. Coordinate with the on-call injured bird transport volunteer.

Protocol for handling adult injured woodpeckers:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Assemble the small animal carrier box and place a cloth at the bottom.
Put on gloves.
Approach the bird carefully from behind. Try not to startle it.
Toss a light towel over the bird. Grab the bird quickly and gently and place your entire
hand in the animal carrier box.
Close the box around your hand and gently release the bird into the bag.
Remove your hand and the towel you had thrown over the bird slowly and carefully and
close the box.
Avoid peering into or checking on the bird. This panics the bird.
Enter the bird’s information on the data sheet.
Coordinate with the on-call injured bird transport volunteer.

Protocol for injured raptors (owls, hawks, eagles, etc.):
1. DO NOT HANDLE INJURED RAPTORS.
2. Call PAWS to coordinate care for the bird. (425) 412-4040

What to do if you find a baby bird
1. If you see a fully feathered bird hopping around that does not seem to be able to fly, it is
a fledgling. Leave it on the ground and keep dogs, cats, and people away from it. Its
parents will come back to feed it.
2. If the baby is not fully feathered and cannot hop, then it is a nestling and should be
returned to its nest if possible.
3. If the whole nest has fallen off put the babies back in it and place the nest back where it
was (or in the upper branches of a nearby shrub).
4. If you must take the baby (because of a hazardous environment or visible injury), place it
in a paper bag with an unscented tissue or soft cloth at the bottom and coordinate with
the injured bird transport for delivery to PAWS.

Holding Birds:
The best way to hold a bird is called the bander’s grip, a hold developed by bird banders in
North America. The bird’s neck is held between the index and the middle finger with the beak
facing out, and the body is cradled in the palm, and the wings are tucked in place, in a natural
position, by the remaining fingers and thumb. The tips of the index and middle finger are kept
together with the fingers bent. See Figure 3.0.
While using bander’s grip, birds can be made more comfortable if you can give them something
to grip with their feet. Allowing a bird to use your little finger as a perch while you are holding it
will help make the bird feel more comfortable. Be firm but never rough when handling.
Holding the bird in this way keeps it secure and will help keep and injured bird from sustaining
any further injury. Birds have 13 cervical vertebrae (humans have only 7), which means that birds’
necks have greater flexibility than ours, and that they are comfortable with their heads held this
way.
You do not want to hold the bird around the body. In mammals, the sternum (breastbone) is
fixed and remains stable when they breathe or move. Because birds need more flexibility to be
able to fly, the avian sternum is flexible. This means that the sternum also moves when the bird
breathes. If the sternum is constricted, the bird cannot breathe. When holding a bird, you MUST
NOT impede the breathing by holding the bird around the body. Holding the bird in the correct
bander’s grip keeps the hold only in the proper place, around the neck.

(Figure 3.0): Northern Cardinal in bander’s grip. Photo: Brdbander.blogspot.com

What to do if you find a banded bird
Sometimes a metal or plastic band has been placed on the bird’s leg or (as in geese and swans)
as a neck collar. Bands help researchers determine the age of birds, their migratory pathways,
and their population trends. If you find a banded bird, please record the band numbers, color
combination if any, which leg the band was on, the date, time and location of your find along
with its condition and report it to the Bird Banding Lab http://www.pwrc.usgs.gov/bbl/ or 1-800327-BAND (2263). They will contact you with details as to where the bird was original banded.

How to Tag and Bag Specimens for Museum Collections
Seattle Bird Collision Monitors will donate to the Burke Museum all intact, non-decomposed
specimens discovered as part of our activities. To salvage a specimen for museum collections,
please:
1. Complete the Specimen ID Tag with a pencil or non-running ink.
Required information:
• Your name
• The specimen ID number—this should match the Specimen ID you created for
the specimen on the datasheet
• Date the specimen was collected; write out the month, as in “October” or “Oct.”
• Location where the specimen was found—the more precise, the better
If known, include:
• Cause of death if known or suspected
• Level of decay (see “Level of Decay” section)
• Any other notes that may be useful, including surrounding habitat, behavior
before death if observed, etc.

2. Use gloves to carefully place the bird in a plastic storage bag, or place an inverted
freezer bag over your hand and pull the bird into the bag as you turn it right-side-out.
3. Place your Specimen ID Tag from step 1 into the bag. Squeeze as much air as possible
out of the bag without damaging the bird and seal.
4. Place the bag in a second bag and transport to the Burke as soon as possible. If outside
of Burke operating hours, freeze the specimen until you are able to deliver it.

How to Complete the Datasheet
Fully completing and then promptly submitting the datasheet is essential for this project. An
example datasheet is on the next page.
ADD UPDATED DATA SHEET

Date. The month, day, and year on which the survey occurred. Best practice is to write out the
name of the month. For example, “September 20, 2021”, “Sept. 20, 2021”, or “20 Sept. 2021”
Time start and Time finished: Please look at your watch or cellphone just prior to beginning a
survey and just after finishing. Not each time on the datasheet. This allows us to keep track of
“survey effort,” or how much time we are out in the field searching for carcasses.
Your name: Please write your name as you’d like to be identified as a volunteer. Please be
consistent.
Survey Partner Name: If you are monitoring with a partner, please write their name in this field.
If you are monitoring solo, please write N/A.
Weather: Write your observations about the weather. Give general descriptions of the
temperature (very cold, cold, cool, mild, warm, hot, very hot), cloud cover and fog (foggy,
overcast, mostly cloudy, partly cloudy, few clouds, clear,), and precipitation (none,
light/moderate/heavy snow/hail/rain).
Meteorological definitions of weather data:
Clear: Sky condition of less than 1/10 cloud coverage.
Partly Cloudy: Sky condition when between 3/10 and 7/10 of the sky is covered.
Overcast: Sky condition when greater than 9/10 of the sky is covered.
Fog: Water droplets which are suspended in the air near the Earth's surface and causing
reduced visibilities.
Meteorological definitions of precipitation data:
Rain: Precipitation of liquid water particles.
Snow: Precipitation of frozen water particles.
None: No precipitation of water particles.

Meteorological definitions of wind data:
Calm: The absence of apparent motion in the air. Smoke rises vertically with little if any
drift.
Light: Wind felt on face. Leaves rustle and small twigs move. Ordinary wind vanes move.
Moderate: Wind moves small branches. Wind raises dust and loose paper from the
ground and drives them along.
Strong: Large branches in continuous motion. Whistling sounds heard in overhead or
nearby power and telephone lines. Umbrellas used with difficulty.
Final count of total specimens: The total number of birds found by you and your partner. Do
not double count birds.
Description of all specimens found: Notes about the birds size, appearance, field marks
proportion, species ID guess, help with identification on specimen.

What to do if you find a dead or injured bird before or after outside of
an official survey
You may discover a dead or injured bird as you walk between study buildings or as you go
about your daily life. If so, we ask that you please report it at dBird.org. You do not need to
complete a datasheet.
If the bird is dead, intact, and not decomposed, you may wish to collect it for use in Seattle
Audubon training purposed or for the Burke’s collection. If so, use the Tag and Bag protocol
above and please contact the Seattle Audubon Nature Shop (206-523-4483). However, this is
not an expectation.
If the bird is injured, you may wish to transport it to PAWS for care. Note that outside of collision
monitoring surveys, Seattle Audubon cannot assist with injured bird transportation.

Tips for Successful Monitoring
Visual scanning: Dead birds are difficult to see (Figure 4.0). While moving around a study
building, don’t let looking toward one direction let you miss something in the other. Take your
time to ensure you are visually scanning the entire 6ft spread before continuing forward.
Pacing: While collision monitoring, set a pace for yourself that would mimic searching for your
lost set of keys.
Dense vegetation: The search areas we are monitoring are a 6ft width from the side of the
building. There may be variation in the substrate, from pure concrete to dense vegetation.
Injured or dying birds may often move to a place hide or may fall through a top canopy layer to
the grass or vegetation beneath. To ensure that carcasses do not go undetected, it is important
to search between and under plants. We do not expect you to search under every square inch of

vegetation. However, lifting up or shifting leaves, checking beneath overhanging branches, and
spreading vegetation can help detect hidden birds.

(Figure 4.0): Passerine sp. on rock substrate. Photo: Heidi Trudell.
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Thank you for contributing to community science and improving our
understanding of bird-window collisions!

