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2022 Tricolored Blackbird Statewide Survey April 15-17 

Protocol 

Thank you for your interest in participating in the 2022 Tricolored Blackbird Survey. A statewide 
survey is conducted every three years to estimate the size of the Tricolored Blackbird population in 
California and to provide a basis for documenting trends in the statewide population. This 
information is critical to guide conservation efforts and could not be accomplished without the help 
of concerned citizens like you. This protocol is provided to standardize the methods used by all 
participants in the statewide survey. 

The goal of the survey is to estimate the number of Tricolored Blackbirds in the state by utilizing 
experienced individuals who attempt to visit all known breeding colony sites and search for new 
breeding sites. The number of birds is estimated both at breeding colonies and at aggregations of 
nonbreeding birds. This comprehensive survey of Tricolored Blackbirds throughout their range in 
California is confined to a 3 day interval early in the breeding season to maximize the number of birds 
at known locations and to reduce the possibility of double-counting birds that move between 
locations. 

Survey Period 

The 2022 survey will occur from April 15 to 17. Only observations made during this three day time 
period will be included as part of the survey results. Tricolored Blackbirds can shift locations over 
relatively short periods of time during the breeding season, so it is essential that the survey be 
conducted during a brief interval. The survey may be conducted any time of day during daylight 
hours. 

Know your survey area: Scouting colony sites and habitats 

It is useful to plan and to make a reconnaissance of your survey route several days before the survey, 
especially if this will be your first time covering your survey area. This will allow you to become 
familiar with the locations you have been assigned as well as other appropriate nesting and foraging 
habitats where birds may occur during the survey. This will also help you to determine the amount of 
time that will be required to visit all locations assigned to you. 

Survey Locations 

Participants in the statewide survey will attempt to visit all known colony locations in California to 
obtain as complete a count of the population as possible. Each volunteer or team will be assigned a 
specific survey area as determined by the county coordinator. The primary effort of the survey will be 
to visit and record observations at all known breeding locations, whether or not they are occupied. 
Known colony locations have been plotted on maps to enhance survey efficiency. These maps, which 
include the location names used in the Portal as well as geographical coordinates, are available in pdf 
format from your county coordinator. 
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In addition to surveys of known breeding locations, participants should be alert for the presence of 
birds breeding in previously unknown locations, especially in areas between known locations, as 
conditions on the landscape change annually and birds can respond quickly to landscape changes. 
The Occupied Locations form contains all the fields that are required to document and describe new 
breeding colony locations. 

Survey Protocol for Viewing Colony Sites, Determining Occupancy Status, and Estimating Numbers 

Viewing colony locations 

View all colony locations from the nearest public point of access. Sometimes roadsides provide an 
elevated view of a location, and thus a better perspective from which to determine whether a site is 
occupied, to estimate the dimensions of the occupied area, and to estimate the number of birds. 
Similarly, the beds of pickup trucks or roofs of cars may provide an elevated perch from which to 
view locations.  Some find a small step ladder useful to better view birds in emergent vegetation in 
wetlands or in especially tall stands of Eurasian weeds. Stand quietly and look both at the nesting 
substrate and at the surrounding area searching for birds. 

Avoid disturbing nesting birds by keeping a safe distance from occupied substrates, and do not enter 
active breeding colonies. Colonies should be surveyed from a distance at which the birds are 
unaffected by the surveyor’s presence. Since colonies may be located in a variety of contexts, it is up 
to the participant to determine how close is too close, but under most circumstances, colonies can 
be safely surveyed from 30-100 meters outside the boundary of the vegetation in which the birds 
are nesting. Be alert for changes in the birds’ behavior, and if the birds appear defensive or are 
disturbed by your presence, move back until their defensive behavior ends. Private property should 
always be respected: do not enter private property unless you have received permission to access 
from the landowner. 

Duration of Observations 

Record the amount of time you spend at each location, whether occupied or not. Tricolored 
Blackbird colonies are generally very conspicuous; however, during the incubation stage a colony 
may be relatively quiet and have low levels of activity, and therefore a location may appear to be 
unoccupied over short observation periods. Be sure to spend enough time at a site to be confident 
in your conclusion as to whether birds are or are not present. 

Determining whether a site is occupied may require up to 15 minutes of observation time. However, 
when unsuitable nesting habitat or no nesting habitat is present at a site due to habitat alteration or 
removal (e.g. a grain field site that has already been harvested, a site that has been converted to 
urban development, or a site that has been converted to an unsuitable orchard crop), it is not 
necessary to continue surveying for birds at the location. Under optimal viewing conditions it is often 
possible to determine whether a site is occupied in a minute or less (e.g., in cases where the nesting 
substrate is located immediately adjacent to a public road) but observing behavior and recording 
your observations on the data sheets will typically take at least 15 minutes per occupied location. 

See the Supplemental Biological Information, below, for more information on colony activity at 
various stages in the birds’ nesting cycle. You should expect to spend at least 15 minutes at each 
occupied location as getting a good estimate of the number of breeding birds may require you to 
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observe birds that move from nesting to foraging substrates and back. 

Methods for Estimating Colony Size 

Tricolored Blackbird colonies range in size from 20 to more than 20,000 birds. For small colonies, 
precise counts can be made, but in larger colonies a visual estimate obtained by a scanning survey 
of either perched or flying birds will be necessary. The method used to estimate the number of birds 
should be indicated on the data sheet and entered into the Portal. 

Precise Counts 
For small colonies (approximately less than 500 birds), a precise count of the number of birds will 
usually be feasible. With care, this should provide a very precise estimate of the number of birds 
present. 

Scanning Surveys 

When large numbers of birds are streaming by, dropping into vegetation, or are otherwise extremely 
active, precise counts will be impossible. For large groups of birds there are two scanning survey 
methods to estimate number depending on whether birds are flying by or are within the colony. 

1. Within the colony: for birds that are perched or flying around within the colony, it is effective to
count the number of birds that fill a specific, repeatable field of view, such as the field of view
in your binoculars or a portion of a Himalayan blackberry copse. Within this field of view, either
count precisely or by fives or tens for more dense concentrations, to obtain a reasonable
estimate of the number of birds within that view. Then, multiply that number by the number of
fields of view that comprise the entire flock or colony.

2. Flying in Transit: Depending on the time of day and colony status, there may be streams of birds
flying between the colony and an off-colony food source. Attempt to count birds in the flight
line for the entire duration of the flight to or from the colony. For large groups of birds, count by
fives, tens, or other appropriate number to estimate the number of birds in the flight line.
Alternatively, the number of birds in these flight lines can be estimated by counting the
number of birds that move by in a given amount of time and multiplying this by the total time
it takes for the flock to pass.

In some cases, you may need to employ both strategies to estimate both the number of birds flying 
from a colony and the number of birds that remain once the flight of birds away has stopped. 
Position yourself somewhere with good visibility and use a timed count of the flying birds as they 
leave the colony. Once the flow of birds has dropped off, conduct a scanning count of the visible birds 
remaining within the colony itself. Add the estimate of birds flying away from the colony to the count 
of birds within the colony. The scanning surveys of the colony should be repeated a few times to 
improve the estimate. 

The Occupied Locations form asks you to record 1) the estimated number of birds as well as 2) a 
minimum and 3) a maximum estimate of number of birds. These minimum and maximum estimates will 
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provide some sense of how accurate you feel your best estimate is. 
 
Estimating the size of large colonies can be very challenging, and for some, frustrating. Remember 
that you are providing an approximation of colony size and not an exact count. Be sure to record 
the amount of area occupied by the breeding birds for the largest colonies. To reduce potential 
error associated with estimation at large colonies, all large colonies that you find will be revisited by 
one or more experts. All colonies of 5,000 or more birds should immediately be reported to your 
county coordinator and to the statewide survey coordinator, Dr. Bob Meese, at 
rjmeese@ucdavis.edu. 
 

Recording Data 

Survey Data Forms 

Three data forms will be used during the survey to record survey effort and observations. A brief 
description of each form and instructions for completion are provided below: 
 

3. COVER SHEET – Each surveyor or team lead will complete one copy of this form per survey 
day. The cover sheet records information on observers, weather conditions, and survey 
effort measured by time spent surveying, number of sites surveyed, and number of miles 
driven. 

4. LOCATIONS SURVEYED FORM – Observations of all locations surveyed and nesting substrate 
suitability will be recorded on this form. 

5. OCCUPIED LOCATIONS FORM – This form will be used to record detailed observations at 
each occupied breeding location. One form should be completed for each occupied site. 

 

COVER SHEET and SURVEY SUMMARY 

Observer Information - Record the name and contact information for the team leader and list any 
additional observers. 

Weather Information - Provide the starting and ending temperature for the time spent conducting 
the survey, in degrees Fahrenheit. Provide the starting and ending conditions for Wind Speed and 
Sky Conditions; codes for these weather attributes are provided on the form. 

Survey Effort - Indicate the county(ies) in which the survey was conducted, the total number of 
colony sites surveyed (both occupied and unoccupied), the total time spent surveying, and the 
number of observers in your group. Use the mileage recorded on the LOCATIONS SURVEYED form 
to calculate the total number of miles traveled on the survey route (survey route is composed of 
all miles driven from first colony site to last colony site). Also provide the number of miles driven 
to and from the survey route (e.g., round trip distance between home and the route on which the 
survey was conducted). 

Summary of Survey Observations - Record the number of occupied locations observed, if any, and 
whether any colonies were discovered at new locations. Indicate whether nonbreeding birds 
were observed, and the location and number of any nonbreeding birds. 
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LOCATIONS SURVEYED FORM 

Provide the name and contact information for the primary observer at the top of the form. Record 
the mileage and temperature information at the beginning and end of the survey day. For every 
colony site visited during the survey day (both occupied and unoccupied), complete the survey 
form fields with the following information: 

Location Name - Record the colony site name used in the Tricolored Blackbird Portal. If the site is a 
new breeding colony location, use the OCCUPIED LOCATIONS form to provide a location name and 
describe Colony Site Characteristics. 

Time at location – Record the amount of time spent observing at each location. 

Occupied? – Place an “x” next to Yes or No to indicate whether Tricolored Blackbirds were 
observed at the site. 

Nesting Substrate Suitability - Indicate by circling the appropriate substrate suitability category. 
Choose 1 for locations with vegetation suitable for nesting, 2 for locations where nesting substrate 
is present but it appears to be unsuitable for nesting (e.g., it is immature, too short, lacks 
sufficient foliage, too sparse, or has recently been burned); choose 3 for locations where nesting 
substrate is currently absent but could potentially return (e.g., former grain field currently planted 
to alfalfa, bare area that previously supported a milk thistle stand, a dry basin that could have 
cattails with sufficient water), or choose 4 if the site is permanently unsuitable (e.g., has been 
converted to urban development, orchard, or vineyard). Briefly describe why you came to your 
conclusion on nesting substrate suitability in Comments. 

 

OCCUPIED LOCATIONS FORM 

Observer Information - Provide the name and contact information for the primary observer and list 
any additional observers. 
Colony Observations - For each occupied location observed, record the location name used in the 
Tricolored Blackbird Portal (available on survey maps) and the county in which the colony occurs. 
If you observe birds in a new location, please provide a descriptive location name and driving 
directions (see Colony Site Characteristics, below). 

Colony Size and Sex Ratio: 

Record the estimated number of adults at the colony, as well as the minimum and maximum 
number of birds (as determined using the colony size estimation protocol described above). Also, 
record an estimate of the sex ratio (%Male:%Female) of adult birds observed at the colony. A 
quick estimate of the number of males and females in sub-flocks can be used to estimate an 
overall sex ratio. Estimate the ratio of males to females in several sub-flocks or fields of view and 
average them to come up with an overall estimate. 

Behavior and Colony Status: 

Record the behavior of the birds at a colony to help document the stage of the breeding cycle. 
This information can be used to examine trends in the timing of breeding. If possible, record the 
following behaviors observed at occupied locations: 
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 Singing: pronounced chorus of males heard singing at a colony; may indicate settlement
 Carrying Nest Material: females observed carrying nest material (e.g. grass); indicates nest-

building 
 Colony Quiet: males are not singing and relatively few birds are seen moving about;

may indicate incubation
 Carrying Food: adults observed carrying food (usually insects protruding from bill);

indicates nestling stage
 Fledglings: recently fledged young observed out of nests, possibly in association with adults;

indicates fledging and successful reproduction. Older fledglings can be difficult to
distinguish from adult females, especially when viewed from a distance. Young fledglings
are not fully feathered on the head and may retain obvious down feathers and a yellow
gape at the base of the bill. Watch for fledglings that are dependent on adults for food.
Please try to estimate the number of fledglings and indicate how fledglings were identified.

Colony Site Characteristics - Record colony site characteristics for all new colony sites, and for 
established locations if time allows. Indicate whether the location is known or a new breeding 
location. 

Recording Latitude and Longitude: 

For new sites, provide the latitude and longitude and the method used to determine the 
coordinates (e.g., a handheld GPS or the metadata from an image file). Please also record the 
datum in which the coordinates were recorded: the Portal uses the WGS84 datum.  If a different 
datum is used to record coordinates, the data will need to be converted before entry into the 
Portal. The default for most GPS units is WGS84, but in some cases they may be set to NAD83. If 
you do not have a GPS unit the Portal can be used to determine the coordinates: when entering a 
new location record in the Portal, scroll down to the Google Maps tool near the bottom of the 
Create Location form and navigate to the desired map location and click to place a marker at the 
location of the colony - the latitude and longitude will automatically be entered. Be sure the 
coordinates appear in the Google Maps widget. See the Portal Help page 
(https://tricolor.ice.ucdavis.edu/help) for more information on entering a new colony location 
record in the Portal. 

Nesting Substrates: 

Observers should record the nesting substrate of colonies in new locations. The Occupied 
Locations form allows you to record both primary (dominant) and secondary substrates. Tricolored 
Blackbird native nesting habitat consists of young, rapidly-growing emergent vegetation 
dominated by cattails or tules and stinging nettles in canyons, but birds also nest in a variety of 
primarily non-native upland vegetation including grain crops (particularly weedy triticale fields in 
association with dairy farms in the San Joaquin Valley and southern California), Himalayan and 
(rarely) California blackberry, milk thistle, mallow, mustard, flooded small willows, flooded small 
cottonwoods, Arundo donax, desert olive, prickly lettuce, mule fat, coyote brush, raspberry, 
flooded tamarisk, and poison hemlock. 

Area of Nesting Substrate: 

Estimate the approximate length and width of 1) the breeding substrate available and 2) the 
breeding substrate occupied by breeding birds. These measures are used to estimate the amount 
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of nesting substrate available and may also be used to provide a second estimate of the number 
of breeding birds, especially for larger colonies. You may estimate the length and width of the 
breeding substrate while in the field by pacing out two sides of the colony (with strides of 
approximately one meter) or on a computer by viewing aerial photos and using the ruler function 
in Google Earth. 

Colony Surroundings: 

In addition to nesting substrate, Tricolored Blackbirds require a source of open water and suitable 
foraging areas (e.g., upland pasture, grassland, alfalfa, rice paddies). Foraging birds may fly several 
miles to sources of abundant food (like grasslands with abundant grasshoppers), but most foraging 
occurs within 2 miles of colonies. Knowledge of locations of stored grains may help observers find 
additional breeding colonies as birds move between various nesting sites and a centralized food 
source. Any stream of blackbirds is worth following! If known, record the distance to the water 
source and the type of water (e.g., wetland, stock pond, canal). Also, record whether stored grains 
are present nearby and the dominant land use surrounding the colony (e.g., type of agricultural 
crops, natural vegetation types, etc.). 

Online Data Entry and Submittal of Data Forms 

Records of all observations (of breeding colonies, unoccupied locations, and aggregations of 
nonbreeding birds) should be entered into the Tricolored Blackbird Portal 
(http://tricolor.ice.ucdavis.edu/) within one week of the survey period. Please confirm via email with 
the survey coordinator, Bob Meese, when you have finished entering your survey data. 

For new colony locations, a location record will need to be entered in the Portal before entering an 
observation record. See the Portal help page (http://tricolor.ice.ucdavis.edu/help) for instructions 
on how to enter records of new locations and records of observations of birds. After data entry in the 
Portal, please email scanned copies of all survey forms to the survey coordinator and to the 
Department of Fish and Wildlife at the following email addresses: rjmeese@ucdavis.edu; 
neil.clipperton@wildlife.ca.gov 

Training Opportunities 

Training materials are available for viewing on the Portal. Remote training sessions will also be 
offered prior to the statewide survey and announced via email by county coordinators. 

Supplemental Biological Information 

Tricolored Blackbird Breeding Biology and Behavior 

Breeding season movements 

Tricolored Blackbirds generally breed in the southern part of their range early in the nesting season, 
and many birds will move (often to the coast and Sierra foothills and northern portions of the range) 
for a second breeding attempt later in the season. During the April survey, many if not most colonies 
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will be active in southern California, the San Joaquin Valley, portions of the lower Sacramento Valley, 
and many foothill locations, but sites further north in the Sacramento Valley, the north coast, and 
areas further north are typically not occupied until mid-to-late May, and therefore are less likely to be 
occupied during the survey period. 

Nesting Habitat 

Tricolored Blackbirds nest in a wide variety of vegetation, but are most often found in freshwater 
marsh, Himalayan blackberry copses, weedy fields dominated by milk thistle, cheeseweed mallow 
and mustard, and weed-infested grain fields (often triticale) adjacent to dairies. The birds also forage 
in a wide variety of habitats, including grasslands, dry and moist pastures, shrublands, alfalfa, and rice 
paddies. In rural areas, birds are especially attracted to stored grains associated with livestock (dairy 
cows, sheep, goats, horses). If your survey route includes sources of stored grains, be sure to check 
them for the presence of foraging birds. Should you see birds at sources of stored grains prior to or 
during the survey weekend, you may frequently be able to find colonies by following birds back from 
sources of stored grains to their nesting locations. 

Nesting Cycle 

The birds’ behavior changes dramatically depending upon the stage of the breeding cycle. When 
settling into a new location, males are extremely vocal and active and move from perch to perch 
high in the nesting vegetation, often jostling with males on adjacent territories (duration ca. 2 
days). At this time females move slowly and silently from one territory to another, often several 
feet below the displaying males. At nest building (duration 3-4 days), the females fly actively from 
nesting vegetation to sources of nest materials (grasses and mud) and back again. They are silent 
but very conspicuous on the landscape. Males remain mostly on their territories perched atop the 
nesting substrate but display and call less frequently than during settlement. 
Territorial squabbles usually end by the time nests are built. 

Following nest-building, both males and females sit out of sight, with males defending their 
territories from inconspicuous perches while females incubate their eggs (duration 10-12 days). 
During the incubation stage, occupied locations may appear to be unoccupied even when several 
thousand birds are present. It is for this reason that we recommend that all locations possessing 
appropriate nesting vegetation be observed for up to 15 minutes prior to concluding that the location 
is unoccupied, especially for locations that are distant from your viewing position. During the nestling 
stage (10-12 days), both parents forage for the young and form long flight lines of birds flying in 
single file (bill to tail) that may stretch for hundreds of yards and persist for several minutes as birds 
move from their nests to foraging destinations and back again. These foraging flight lines are often 
quite conspicuous on the landscape, and it is often these foraging flight lines as they cross roads or 
other points of access that lead to colony discovery. At fledging and continuing for several days post-
fledging, young perch and call conspicuously high in the nesting vegetation in large groups 
(“creches”) but these groups disperse after 4-6 days and small groups or single birds may be found 
far from the colony location foraging and being fed by the adults less than a week after fledging. 

Sex Ratio 

The accuracy of the count can depend on the activity at the colony and this will often be reflected in 
the sex ratio of birds observed. Some colonies that are just forming will have both males and 
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females active so that most individuals can be seen. Once incubation begins however, it will be 
mostly males that are seen. This information is critical to record. The data sheet includes space for 
specifying the ratio of males to females seen and whether the colony is active but quiet (indicating 
that incubation may have begun). 
 

Questions? 

 
If you have any questions, please contact your county coordinator, or the statewide survey 
coordinator, Dr. Bob Meese, at rjmeese@ucdavis.edu. 
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