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28. TRICOLORED BLACKBIRD 

Today’s Item Information  ☐ Action  ☒ 

Decide whether listing tricolored blackbird (Agelaius tricolor) as endangered under the 
California Endangered Species Act (CESA) may be warranted. 

Summary of Previous/Future Actions 
• Received petition Oct 8, 2014 
• FGC transmitted petition to DFW Oct 15, 2014 
• Published notice of receipt of petition Oct 21, 2014 
• Received petition and took emergency action to list Dec 3, 2014; Van Nuys 
• Received DFW's petition evaluation Apr 9, 2015; Santa Rosa  
• Today decide whether listing may be warranted Jun 11, 2015; Mammoth Lakes 
• If FGC moves species to candidacy, status report due Jun 2016; TBD 

Background 

FGC listed the tricolored blackbird as endangered through an emergency regulation that will 
expire at the end of June 2015. CESA requires a petition evaluation be prepared by DFW 
within 90 days and received by FGC for action. Today, FGC will consider the petition, DFW's 
evaluation and other information to determine if listing may be warranted. If FGC finds listing 
may be warranted, a one year status evaluation begins before a listing decision is made. 

Significant Public Comments 
1. FGC has received over 3,500 form letters and other comments supporting the petition 

(exhibits 2-4 and 7). 
2. FGC has received several letters opposing the petition from Daisy Cares with support 

from the California Chamber of Commerce, California Building Industry Association, and 
California Waterfowl Association (exhibits 5, 6 and 8).   

Recommendation 
FGC Staff: Accept the petition.  
DFW:  There is sufficient information to indicate that the petitioned action may be warranted; 
accept the petition.  

Exhibits 
1. DFW memo and evaluation report  
2. Example form letter “Speak up for California’s Tricolored blackbirds” 
3. Letter from Joan Swenson, received Apr 9, 2015 
4. Letter from San Bernardino Valley Audubon Society, received Apr 8, 2015 
5. Letter from Daisy Cares, et al., to the California Department of Fish and Wildlife, 

received Mar 20, 2015 
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6. Letter from Daisy Cares, et al., to the U.S. Department of the Interior and the U.S. Fish 
and Wildlife Service, with appended references, received Mar 2, 2015  

7. Letter from Center for Biological Diversity, received May 28, 2015 
8. Letter from Daisy Cares, et al, received May 28, 2015 

Motion/Direction  
Moved by __________ and seconded by __________ that the Commission, pursuant to 
Section 2074.2 of the Fish and Game Code, finds the petitioned action to list the Tricolored 
blackbird as an endangered species may be warranted based on the information in the record 
before the Commission, and therefore, designates the Tricolored blackbird a candidate for 
endangered species status. (Note: findings will be adopted at a future meeting.) 
 

OR 
 

Moved by __________ and seconded by __________ that the Commission, pursuant to 
Section 2074.2 of the Fish and Game Code, finds that the petition to designate the Tricolored 
blackbird as an endangered species under the California Endangered Species Act and other 
information in the record before the Commission does not provide sufficient information to 
indicate that the petitioned action may be warranted. (Note: findings will be adopted at a future 
meeting.) 
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EVALUATION OF PETITION FROM CENTER FOR BIOLOGICAL DIVERSITY TO LIST THE 
TRICOLORED BLACKBIRD (Agelaius tricolor) AS ENDANGERED 

CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE 
 

EXECUTIVE SUMMARY 

On October 8, 2014, the Center for Biological Diversity (Petitioner) submitted a petition (Petition) 
seeking action by the California Fish and Game Commission (Commission) to list the tricolored blackbird 
(Agelaius tricolor) as endangered pursuant to the California Endangered Species Act (CESA) (Cal. Reg. 
Notice Register 2014, No. 44-Z, p. 1861; see also Cal. Code Regs., tit. 14, § 670.1, subd. (a); Fish & G. 
Code, § 2072.3). The Commission received the Petition on October 8, 2014 and referred it to the 
California Department of Fish and Wildlife (Department) for an initial evaluation on October 15, 2014. At 
its December 3, 2014 meeting in Van Nuys, California, the Commission voted to take emergency action 
to add tricolored blackbird to the list of endangered species pursuant to Fish and Game Code section 
2076.5, with the related regulation as approved by the Office of Administrative Law taking effect for an 
initial term of six months beginning on December 29, 2014 (Cal. Reg. Notice Register 2015, No. 2-Z, p. 
91). 

This report presents the Department’s initial scientific evaluation of the Petition as required by Fish and 
Game Code section 2073.5. (See also Cal. Code Regs., tit. 14, § 670.1, subd. (d).) Consistent with that 
authority, this report evaluates the scientific sufficiency of the Petition on its face and in relation to 
other relevant information the Department possesses or that it received during its review. To support 
the review, the Department gathered and reviewed the information referenced in the submitted 
Petition to the best of its ability. Not all references were available to the Department. In addition to the 
face value, and the material referenced in the Petition, the Department also considered other relevant 
information in its possession related to the tricolored blackbird populations. All sources of information 
considered by the Department in preparing this report, including those referenced in the Petition, are 
identified in the References Section. The Department’s recommendation as to whether to make 
tricolored blackbird a candidate for listing under CESA is based on an assessment of whether the 
scientific information in the Petition is sufficient under the criteria prescribed by CESA to consider listing 
tricolored blackbird as endangered. 

In completing its Petition Evaluation, the Department has determined there is sufficient scientific 
information to indicate that the petitioned action may be warranted.  Therefore, the Department 
recommends that the Commission accept the Petition for further consideration under CESA.  

Summary of Department’s Evaluation of the Petition 

A petition to list or delist a species under CESA must include information pursuant to Fish and Game 
Code section 2072.3 as follows: 

• population trend; 
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• range; 
• distribution; 
• abundance; 
• life history of a species; 
• factors affecting the ability of the population to survive and reproduce; 
• degree and immediacy of the threat; 
• impact of existing management efforts, suggestions for future management; 
• availability of and sources of information; 
• habitat necessary for a species survival;  
• detailed distribution map. 

The Department finds that the Petition provides adequate information in the categories required by 
CESA and that the petitioned action may be warranted.   

This report summarizes the Department’s evaluation of the Petition and other available information.  It 
follows the outline and summarizes relevant portions of the Department’s 2004 evaluation of the 
petition to list the tricolored blackbird, which is incorporated by reference (Gustafson and Steele 2004).   

The Department believes that the petitioned action may be warranted based on the degree and 
immediacy of the threats faced by the species which are addressed by the Petition, as follows: 

1) Historical and continuing loss of nesting substrate, including wetlands, Himalayan blackberry 
(Rubus discolor) patches, upland weedy vegetation, and marsh vegetation in reservoirs and 
ponds.  

2) Historical and continuing loss of uplands used for foraging. 

3) Declines in tricolored blackbird populations in the past 80 years, including ongoing declines 
documented since 2008. 

4) Significant, large-scale reproductive failures in tricolored blackbird colonies nesting in 
agricultural areas of the San Joaquin and Sacramento valleys. 

5) Limited, inconsistent, and sometimes ineffective protection of colonies nesting in agricultural 
settings.  

6) Ineffectiveness of existing regulatory mechanisms to protect tricolored blackbird breeding 
habitat and nesting colonies on privately-owned land.  

7) Predation by the black-crowned night heron (Nycticorax nycticorax), cattle egret (Bubulcus 
ibis), common raven (Corvus corax), coyote (Canis latrans), and other predators, especially in 
areas in which predator populations may be artificially high due to concentrated food sources. 
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INTRODUCTION 

Candidacy Evaluation 

CESA sets forth a two-step process for listing a species as endangered. First, the Commission determines 
whether a species is a candidate for listing by determining whether “the petition provides sufficient 
information to indicate that the petitioned action may be warranted.” (Fish & Game Code, § 2074.2, 
subd. (a)(2).) Within 10 days of receipt of a petition, the Commission must refer the petition to the 
Department for evaluation (Fish & Game Code, § 2073.) The Commission must also publish notice of 
receipt of the petition in the California Regulatory Notice Register. (Fish & Game Code, § 2073.3.) Within 
90 days of receipt of the petition, the Department must evaluate the petition on its face and in relation 
to other relevant scientific information and submit to the Commission a written evaluation report with 
one of the following recommendations: 

• Based upon the information contained in the petition, there is not sufficient information to 
indicate that the petitioned action may be warranted, and the petition should be rejected; or 

• Based upon the information contained in the petition, there is sufficient information to indicate 
that the petitioned action may be warranted, and the petition should be accepted and 
considered. 

(Fish & Game Code, § 2073.5, subd. (a)(1).) 

If the petition is accepted for consideration, the second step requires the Commission to determine, 
after a year-long “scientific-based review of the subject species,” whether listing as endangered is or is 
not actually warranted. (Fish & Game Code, § 2075.5.) 

In Center for Biological Diversity v. California Fish and Game Commission (2008) 166 Cal.App.4th 597, the 
California Court of Appeals addressed the parameters of the Commission’s discretion in its application of 
the threshold candidacy test. The court began its discussion by describing the candidacy test previously 
set forth in Natural Resources Defense Council v. California Fish and Game Commission (1994) 28 
Cal.App.4th 1104, 1114: 

As we explained in Natural Resources Defense Council [citation], “the term ‘sufficient 
information’ in section 2074.2 means that amount of information, when considered 
with the Department’s written report and the comments received, that would lead a 
reasonable person to conclude the petitioned action may be warranted.” The phrase 
“may be warranted” “is appropriately characterized as a ‘substantial possibility that 
listing could occur.’” [citation] “Substantial possibility,” in turn, means something more 
than the one-sided “reasonable possibility” test for an environmental impact report but 
does not require that listing be more likely than not. 

(Center for Biological Diversity, at pp. 609-10.) The court acknowledged that “the Commission is the 
finder of fact in the first instance in evaluating the information in the record.” (Id. at p. 611.) However, 
the court clarified: 

3 



[T]he standard, at this threshold in the listing process, requires only that a substantial 
possibility of listing could be found by an objective, reasonable person. The Commission 
is not free to choose between conflicting inferences on subordinate issues and 
thereafter rely upon those choices in assessing how a reasonable person would view the 
listing decision. Its decision turns not on rationally based doubt about listing, but on the 
absence of any substantial possibility that the species could be listed after the requisite 
review of the status of the species by the Department[.] 

(Ibid.) 

Petition History 

Previous State Petitions 

In 1991, based on information indicating that the tricolored blackbird’s breeding population had fallen 
to about 35,000 adults in the late 1980s, the Yolo chapter of the National Audubon Society submitted a 
petition to the Commission, to list the species as Endangered.  After reviewing the document and other 
available information, the Department determined that the petitioned action might be warranted and 
recommended to the Commission that it accept and consider the petition. In March 1992, the 
Commission voted to accept the petition and designated the tricolored blackbird as a candidate for State 
listing. Researchers working during the 1992 breeding season discovered that the population might 
exceed 300,000 adults. The Yolo Audubon Society withdrew the petition based on the new population 
data. The Commission allowed the petition to be withdrawn, but urged the Department to work with 
interested persons and groups to develop conservation measures for the tricolored blackbird. The 
species was again petitioned to be listed under CESA in 2004. The petition evaluation report by the 
Department (Gustafson and Steele 2004) stated there was sufficient information to indicate the 
petitioned action may be warranted; the Commission voted to reject the petition (Fish and Game 
Commission meeting, Feb. 3, 2005).  

Federal Petitions 

In the late 1970s, the USFWS identified the tricolored blackbird as a candidate for federal listing. 
However, in the early 1990s, the USFWS eliminated its list of candidate species. In 1988, the USFWS 
contracted for a compilation of all historical information on distribution and abundance of the tricolored 
blackbird, resulting in the work of Beedy et al. (1991). In 1989, the USFWS modified two long-standing 
depredation orders, to prohibit killing the tricolored blackbird without a federal permit.  The USFWS has 
also provided funds for tricolored blackbird survey efforts in several years beginning in 1993.  In 2006, 
the USFWS in response to a listing petition issued a 90-day finding that listing the tricolored blackbird 
was not warranted.  In 2008, the USFWS updated its Birds of Conservation Concern 2008 report, 
identifying “species, subspecies, and populations of all migratory nongame birds that, without additional 
conservation actions, are likely to become candidates for listing under the Endangered Species Act of 
1973” (USFWS 2008). The tricolored blackbird was included on two Bird Conservation Region lists (9, 
32), the USFWS Region 8 list (California and Nevada) and the National list. On February 3, 2015, the 
Center for Biological Diversity submitted a petition to the USFWS to list the tricolored blackbird as an 
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endangered species under the federal endangered species act and to designate critical habitat 
concurrent with listing. 

 

INFORMATION PROVIDED IN THE PETITION AND ADDITIONAL INFORMATION GATHERED BY 
THE DEPARTMENT OF FISH AND WILDLIFE 

Population Trend (termed “Population Status and Trend” in the Petition, beginning on page 6)  

The Petition states that based on extensive historical and recent statewide surveys, the tricolored 
blackbird “has experienced and is continuing to experience a precipitous population decline.” The 
Petition includes data from the various statewide surveys through the 2014 survey.  Several major 
studies as well as smaller studies and summaries, beginning in the 1930s, have documented numbers 
and breeding colonies of the tricolored blackbird (Neff 1937, DeHaven et al. 1975a, Hosea 1986, Beedy 
et al. 1991, Hamilton et al. 1992, Hamilton 1993, Hamilton et al. 1995, Beedy and Hamilton 1997, 
Hamilton et al. 1999, Hamilton 2000, DeHaven 2000a, Humple and Churchwell 2002, Hamilton 2004, 
Green and Edson 2004, Cook and Toft  2005, Kelsey 2008, Meese 2009a, Meese 2010, Kyle and Kelsey 
2011, Meese 2011, and Meese 2014). As noted in the Petition, survey effort, methods, coverage, and 
participants have varied over the years.  Thus, it is difficult to compare total number of birds observed or 
population estimates across many of the survey years.  

The Petition describes a decline in numbers of the tricolored blackbird since the 1930s, particularly for 
the Central Valley of California. Early research on the tricolored blackbird was carried out by Neff and 
colleagues in the 1930s (Neff 1937).  Over a period of six years (1931-1936), Neff surveyed tricolored 
blackbird colonies across California and suggested that the species numbered in the millions.  Neff 
located several breeding colonies of more than 100,000 nests in the Sacramento Valley, with the largest 
composed of greater than 200,000 nests (corresponding to approximately 300,000 adult tricolored 
blackbirds).  Breeding colonies were located throughout the Central Valley and in a few additional 
locations in California and southern Oregon; however, Neff’s surveys focused on the Sacramento Valley 
in most years. An effort to cover the entire known range of the species was attempted by Neff in only 
one year (1932), with most areas outside the Sacramento Valley covered incidentally as “cooperators 
drove up or down the State in the performance of routine duties”. The highest concentration of colonies 
and breeding birds were located in the Sacramento Valley; the degree to which this was the result of 
increased effort there is not known. Based on his somewhat geographically limited efforts, Neff (1937) 
reported nesting birds in 26 California counties in the period of 1931-36. Working alone in 1934, Neff 
(1937) observed an estimated 491,250 nests, almost all of which were in the Sacramento Valley. As 
reported in the Petition, Beedy and Hamilton (1997) interpreted this to represent about 736,500 
breeding adults. The presence of birds in the San Joaquin Valley and southern California was noted in 
the same year, but no effort was made to estimate numbers. Neff’s work in the 1930s, as interpreted by 
Hamilton et al. (1995), yielded an estimated maximum annual abundance of over 1,100,000 adult 
tricolored blackbirds in the Central Valley.  
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The Petition states that a history of market hunting and massive loss of native marshland habitat had 
drastically reduced the population of tricolored blackbirds by the mid-twentieth century. However, Neff 
(1937) concluded: “Destruction of the birds by man, of nesting sites through drainage or reclamation, of 
nests by predators or by the elements, and other factors, have played their part. All combined, however, 
they have made only fractional inroads on this species during the period covered by this report [1931-
1936]”. Neff (1937) was not convinced that the population size in the 1930s was less than that during 
“pioneer times”. Being that the next comprehensive effort to survey tricolored blackbirds did not occur 
until the 1970s (DeHaven et al. 1975a), it is not known to what degree the population had been reduced 
by the mid-twentieth century. However, the estimate by Hamilton et al. (1995) of 1,100,000 tricolored 
blackbirds in the 1930s is subject to high uncertainty and the Department acknowledges that because of 
the relatively limited effort during the surveys of the 1930s, the number of birds present at that time 
could have been much higher. Also, there is evidence that the species had experienced declines in a 
large portion of its range in southern California, even by the 1930s (see discussion of distribution and 
abundance below). 

From 1969-1972, DeHaven et al. (1975a) attempted to survey the entire range of the tricolored 
blackbird to document the distribution of the species and to compare estimates of abundance to those 
provided by Neff (1937).  The surveys were carried out by a few individuals surveying vast areas by road, 
and were limited to one or two drives through each county where tricolored blackbirds were known to 
occur in California and southern Oregon. Still, the search effort was at least as extensive as that carried 
out by Neff in the 1930s, and included the benefit of improved transportation and an increased number 
of roads.  In many counties the survey consisted of driving county roads with little knowledge of 
historical colony sites, but this was an improvement over much of the effort of the 1930s, when counties 
were considered covered if visited incidentally to other activities. Despite a greater search effort, all 
measures of abundance indicated a decline: number of colonies detected declined from 256 to 164; 
non-breeding birds encountered declined from >50,000 in a single year to <15,000 over four years; 
maximum colony size declined from hundreds of thousands to tens of thousands; number of birds 
observed per year within the study period declined from about 375,000 per year to about 133,000 per 
year (DeHaven et al. 1975a).  Although no population estimate could be obtained from these surveys, 
the authors suggested that the population may have declined by more than 50% in 35 years.  The 
distribution of colonies was similar to that in Neff (1937). The Petition states that DeHaven et al. (1975a) 
concluded that the downward trajectory of the population was continuing in the 1970s, however 
Dehaven et al. (1975a) expressed uncertainty about this, and recommended further research to 
determine whether the decline they observed was ongoing. 

Since 1994, ten tricolored blackbird surveys have been conducted. However, as mentioned above, the 
survey effort, methods, coverage, and participants have varied (Kelsey 2008, Meese 2014) making it 
difficult to compare total population estimates across many of the survey years. Because of this, in 
evaluating the 2004 petition the Department used the largest detected colony size in any given year as 
an indicator of population status. This was based on the assumption that the largest colonies are most 
likely to be detected and largest colony size is correlated with total population size (Gustafson and 
Steele 2004). The Department also evaluated Christmas Bird Count data to evaluate trends in the non-
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breeding season. Based on these sources of data, the Department found an apparent downward trend 
in the tricolored blackbird’s breeding population from the 1930s to the 1970s, and again from the 1970s 
until 2004. At that time, the Department concluded that the extent of the decline between 1994 and 
2004 was not clear. 

Of the ten annual surveys conducted since 1994, two groups of survey years have been reported to be 
most comparable across years (years 1994, 1997, 2000; and years 2008, 2011, 2014) (Beedy and 
Hamilton 1997, Hamilton et al. 2000, Kyle and Kelsey 2011, Meese 2014). The degree to which these 
two groups of survey years are comparable to each other is not clear, although differences in 
methodology and effort between the groups suggest caution is warranted in making comparisons. 
Hamilton (2000) reported that statewide survey efforts in 1994, 1997, and 2000 followed similar 
methods in order to locate and survey as many colonies as possible. At the time, these three surveys 
had used the most consistent methods to date and focused the survey on a short time period in order to 
avoid double counting of birds. Compared to the surveys of the 1930s and 1970s, these surveys 
employed many more volunteer surveyors in order to cover as much of the state and known colonies as 
possible. Hamilton (2000) reported that “Serious amateur and professional birders located most of all 
birds recorded”. Most large (>10,000 birds) and many smaller colonies reported during these survey 
years were revisited by tricolored blackbird experts. That said, inconsistencies in effort still occurred 
with the 1997 survey using fewer observers to visit fewer sites in fewer counties than the 1994 survey, 
and the 2000 survey using more observers to visit more sites than the other two survey years, but 
searching in fewer counties. These inconsistencies led the Department to conclude that the extent of 
decline during the period was unclear. Hamilton (2000) however, concluded: 

“The central conclusion of the Census and survey is that tricolors [tricolored blackbirds] are 
continuing to decline precipitously in numbers, from millions in the 1930s (Neff 1937) to an 
estimated…162,000 in this account for 2000. The conclusion that tricolor numbers are 
plummeting is based not only upon these data, but also on the collective experience of local 
experts throughout California who have observed tricolors over long intervals.” 

“…the method of the Census and the survey, to reinvestigate all known breeding places and to 
search for new ones, has become an increasingly complete assessment of Tricolored Blackbird 
distribution and abundance. The 2000 Census probably located a greater proportion of the 
entire population than did censuses in previous years.” 

Based on their analysis of annual results from statewide surveys, Cook and Toft (2005) reported that the 
tricolored blackbird population had declined by approximately 56% between 1994 and 2000. They also 
determined that colony sizes were smaller on average in 2000 than in 1994, which they attributed to a 
declining overall population for the species.  

It is possible that the size of the largest colony does not have a strong correlation with population size, 
especially over long periods of time when the population has shifted breeding distribution and choice of 
primary nesting substrate for large colonies (e.g. use of agricultural crops, particularly triticale (Triticale 
hexaploide) fields beginning sometime after the 1970s). The average of the largest several colonies 
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(three, five, and ten have been reported in the literature) might be a better correlate to population size, 
but it is important to compare colony size only for sites that are estimated during the same time period 
each year. Colony size can vary across the breeding season and therefore using different dates would 
likely obscure the relationship. In reports available to the Department, it is often unclear which data 
have been used to develop estimates of average colony sizes; this warrants additional work to evaluate 
trends presented by Hamilton (2000), Cook and Toft (2005), and those included in the Petition for the 
period of 1994-2000. 

Following the 2000 survey, triennial statewide surveys were reestablished in 2005. However, a rigorous 
and consistent methodology has been used only since 2008 (see Kelsey 2008, Kyle and Kelsey 2011, 
Meese 2014). These recent surveys employ hundreds of volunteers over a three day period in an 
attempt to visit and estimate numbers of tricolored blackbirds at all known historical and current colony 
sites. The effort in each county was coordinated by a county coordinator in 2008 and 2014, with a 
statewide coordinator overseeing the entire effort in all years. In each of the three most recent survey 
years (2008, 2011, and 2014), volunteers have been provided with training in tricolored blackbird 
identification, estimation of colony size, use of maps on online tools, and a standard survey protocol. 
Many of the participants, especially those coordinating county efforts, have been knowledgeable 
observers with experience participating in multiple survey years. The Department acknowledges that 
the lack of error estimation in the census method makes it difficult to assess the accuracy of results for 
any given year, however the increase in knowledge in recent years on historical and current colony sites, 
along with consistent methodology and increased participation and effort has likely resulted in an 
increased ability to detect a downward trend over the past six year period. The statewide survey 
protocol is available at http://tricolor.ice.ucdavis.edu/content/2014-statewide-survey. 

In the most recent years, the number of birds observed on statewide surveys declined 63% from 
395,000 birds in 2008 to about 145,000 birds in 2014.  In this same time period, maximum colony size 
has declined from 80,000 to less than 30,000 birds (Kelsey 2008, Kyle and Kelsey 2011, Meese 2014). 
Although not a statistical estimate of population size, the census provides an index of population size by 
attempting to visit all known sites, including new sites that are established by colony movement.  This 
effort to visit all known sites, along with a continual increase in knowledge about historical and current 
colony sites has resulted in an increase in survey effort with each statewide survey. For example, more 
counties were surveyed in 2014 than on any previous survey and the number of observers participating 
on the 2014 survey (143) was exceeded on only one previous survey (155 observers in 2008). Perhaps 
most importantly, the number of colony sites visited in 2014 far exceeded any other survey, with a large 
increase in sites visited each survey year since 2008 (Figure 1); this reflects not only a sharp increase in 
knowledge of colony sites, but also an enormous effort to visit as many as possible during the count 
period. The number of birds observed has declined despite the increase in effort.  

Small breeding colonies are likely missed during each survey, especially in areas where small colonies 
might occur distant from any known colony site, and therefore are not located within the focused search 
area. Because tricolored blackbird colonies are extremely conspicuous leading up to and throughout 
most of the nesting cycle, most large colonies that would contribute substantially to the overall 
statewide estimate are likely to be observed during the three day search window. Given the 
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concentration of birds in relatively few large colonies and within a few well known and well surveyed 
portions of their range (especially the San Joaquin Valley), Kelsey (2008) concluded that “it is unlikely 
that large numbers of Tricolored Blackbirds go undetected during the statewide surveys”. Additionally, 
in areas of the state where most of the population breeds early in the nesting season (San Joaquin 
Valley), extensive pre-survey scouting occurs in an attempt to locate colonies, both for survey purposes 
and to initiate colony protection efforts where colonies occur on agricultural fields. Even if a colony site 
is not visible from a road, large colonies can be detected and identified by the species’ diagnostic 
feeding flights as they move between the colony location and foraging habitat. The density of roads may 
limit observation of some portion of the landscape; this is a limitation common to all survey years.  

The Department finds the Petitioner submitted sufficient information to demonstrate or create a 
reasonable inference that tricolored blackbirds have experienced historic declines and may continue to 
do so. 

Range and Distribution (beginning on page 17)  

The Petition provides a description of the tricolored blackbird’s range. The Petition also provides 
information on the species’ distribution throughout portions of its range and states that historical 
distribution and population abundance of tricolored blackbirds prior to widespread loss of their native 
wetland and grassland habitats are unknown..  

The Petition provides the following information regarding the tricolored blackbird range. The Petition 
characterizes the geographic range of the tricolored blackbird as “largely restricted to southernmost 
Oregon and the Modoc Plateau of northeastern California south through the lowlands of California west 
of the Sierra Nevada to northwestern Baja California” with rare reports of tricolored blackbird from 
Nevada and Washington.   Overall, the range of the tricolored blackbird has not appreciably changed 
since the mid-1930s (Meese et al. 2014).  The Petition states that the tricolored blackbird has been 
found from sea level up to 4,200 feet (1280 meters) at Klamath Lake.  Grinnell and Miller (1944) 
included a record of 4,400 feet on the “South Fork of the Pit River” in Modoc County. 

Grinnell and Miller (1944) wrote that the tricolored blackbird is “resident within [California], but partly 
migratory within Sacramento-San Joaquin drainage system; all populations are in some degree nomadic 
and in fall and winter normally leave the immediate vicinity of the nesting colonies”. DeHaven et al. 
(1975a) reported that 78% of colonies located between 1968 and 1972 were in the Central Valley. 
Counties where most colonies were found in a single season during this time period were Sacramento, 
Merced, Stanislaus, Glenn, and Colusa. According to Beedy (2008), since 1980, active breeding colonies 
have been observed in 46 California counties.  Colonies are typically largest in the Central Valley and are 
patchily distributed throughout but particularly in the Coast Ranges and on the coastal slope.  

In all statewide surveys conducted since 1994, the majority (≥90% in all years but 1997) of the 
population has occurred in the Central Valley counties during the April breeding season, with much of 
the population and the largest colonies in agricultural fields (see below). 
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During the winter, the tricolored blackbird withdraws from those portions of its summer range in 
California outside of the Central Valley, from Santa Barbara County, and from eastern San Diego County 
(Meese et al. 2014). Although the tricolored blackbird is a year-round resident of the remainder of its 
summer range in California, “it largely withdraws in winter from [the southern] San Joaquin Valley and 
[northern] Sacramento Valley ([becoming] rare in Sacramento Valley north of Sacramento Co.), 
concentrating in and around Sacramento-San Joaquin River Delta and coastal areas, including Monterey 
and Marin Cos. [sic]. Small flocks may appear at other coastal locations from Sonoma Co. south to San 
Diego County and sporadically north to Del Norte Co.” (Unitt 2004, Meese et al. 2014). This is consistent 
with the winter distribution reported by Grinnell and Miller (1944): “Many individuals move 
northwestward in San Joaquin Valley and south in Sacramento Valley to form concentrations in the delta 
[of the Sacramento and San Joaquin rivers] regions and in vicinities of Suisun, San Pablo, and San 
Francisco bays”. Wintering flocks numbering 12,000-14,000 assemble near dairies on Point Reyes 
Peninsula, Marin Co., by mid-October. Some individuals also winter in central and [southern] San 
Joaquin Valley (Meese et al. 2014). 

The Petition presents evidence that tricolored blackbirds have declined or disappeared from portions of 
their range including portions of the Central Valley where the species was once abundant. The species 
no longer occurs at many historical sites in coastal southern California, including Los Angeles and San 
Diego where the tricolored blackbird was once described as the most abundant species. Additional 
assessment of distributional changes and shifts in centers of abundance is warranted. 

While the Department finds minor inconsistencies in the Petition’s assessment of Range and 
Distribution, the Department nonetheless concludes that Petitioners have submitted sufficient 
information to demonstrate or create a reasonable inference that the tricolored blackbird has 
experienced a reduction in distribution in a portion of its range in California and may continue to do so. 

Abundance (termed “Population Status and Trends” in the Petition, beginning on page 6 and 
“Abundance” in the Petition, beginning on page 23)  

Grinnell and Miller (1944) described the status of the tricolored blackbird as “common to abundant 
locally” but noted a general decrease in southern California. Dawson (1923) reported the species as 
“locally abundant…in the San Diegan district…” The species was considered “not rare” in Santa Barbara 
County, abundant near Los Angeles, and the most abundant species near San Diego (Cooper 1870, Baird 
1870 and Baird et al. 1874 in Beedy 2008).  Neff (1937), in the first major work on the tricolored 
blackbird, did not estimate the overall breeding population in the Central Valley. However, in just eight 
counties in 1934, he estimated the abundance of tricolored blackbirds in California at 252 colonies, 
many of which were quite large, and that there were more than 700,000 adults per year.  Orians (1961a) 
reported that, in 1959 and 1960, there were four tricolored blackbird colonies larger than 100,000 
adults. All were in the rice-growing area in Colusa and Yolo counties. By the late 1970s, the tricolored 
blackbird was characterized as a local resident in the southern California coastal district and the 
Antelope Valley, generally common where they occurred (Garrett and Dunn 1981). Meese (2014) 
documented 12,386 birds for the southern California region as compared to fewer than 6,000 in 2011 as 
reported by Kyle and Kelsey (2011). 
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The largest reported colony in the 1970s was one in Colusa County comprising an estimated 30,000 
adults (Beedy and Hayworth 1992). DeHaven et al. (1975a) located 168 breeding colonies, about 78% of 
which were in the Central Valley.  In the 1980s, the largest reported colony was one at Kesterson 
Reservoir in 1986, with an estimated 47,000 adults (Beedy and Hayworth 1992). Beedy et al. (1991) 
stated that the “average [tricolored blackbird] colony size has declined dramatically since the 1930s”. In 
1994, Hamilton et al. (1995) found that the largest colony, at San Luis National Wildlife Refuge (NWR), 
numbered about 105,000 adult tricolored blackbirds. In 1997, Beedy and Hamilton (1997) reported the 
largest colony to contain about 80,000 adults. By 2000, surveyors found that the largest colony 
comprised about 30,000 birds (Hamilton 2000). Since 2008, the population estimate declined 63% from 
395,000 birds in 2008 to about 145,000 birds in 2014 (Kelsey 2008, Kyle and Kelsey 2011).  

The Petitioner has described many relevant sources of information on historical and recent abundance 
to adequately describe much of the historical and recent work on population abundance. As discussed in 
the population trends section, issues of comparability across survey years and the degree to which 
surveys produce accurate rangewide population estimates warrant further evaluation. 

Life History (in the Petition, beginning on page 25)  

The Department found the Petition provided sufficient information to demonstrate or create a 
reasonable inference that some tricolored blackbird life history traits render them particularly 
vulnerable to natural and anthropogenic threats. Additional information is provided by the Department 
under the select subheadings, as follows. 

Taxonomy and Genetics 

The tricolored blackbird is a species in the avian family Icteridae (blackbirds, cowbirds, grackles, 
meadowlarks, and orioles). No subspecies are recognized (AOU 1957).   

Although Berg et al. (2010) found no significant population structuring between southern and northern 
California populations of tricolored blackbirds, they found higher allelic diversity in the southern 
population.  This suggests the southern population is an important genetic reservoir for the species.  

Habitat Requirements 

According to Grinnell and Miller (1944), tricolored blackbird habitat in the nesting season was found in 
the “vicinity of fresh water, especially marshy areas. The most favored sites for colonies are heavy 
growths of cattails and tules, but even when these are available, other vegetation may be resorted to for 
nesting: sedges, nettles, willows, thistles, mustard, blackberry, wild rose, foxtail grass, barley, etc.”  
Meese et al. 2014 summarized tricolored blackbird breeding habitat requirements as a nesting substrate 
that is relatively impenetrable or is flooded, is adjacent to water, and is within a few kilometers of 
foraging areas such as rangeland, alfalfa or cut hay, or irrigated pasture, with adequate insect prey. 
Tricolored blackbird nesting in cereal crops and dairy silage was not known until after the 1970s.  
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In winter, tricolored blackbirds often congregate with other species of icterids and European starlings 
(Sturnus vulgaris) that forage in grasslands, agricultural fields with low-growing vegetation, and at 
dairies and feedlots (Beedy 2008, Meese et al. 2014). Meese et al. (2014) wrote that the tricolored 
blackbird’s preferred winter roosting sites included “cattail and bulrush marshes near suitable foraging 
areas in pasturelands, recently cultivated croplands, and livestock feedstores”. 

Colonial Breeding 

The tricolored blackbird is the most highly colonial of North American passerine birds (Neff 1937, Lack 
and Emlen 1939, Meese et al. 2014). Bent (1958) found that the tricolored blackbird “nests in enormous, 
most densely populated colonies, the nests being placed more closely together than in any other 
colonies of marsh-nesting blackbirds”. Grinnell and Miller (1944) stated that “one essential would seem 
to be provision at the site of the colony for a large number of individuals. Nests apparently must be 
close together and pairs usually [must be] in excess of 50 in order to meet the instinctive requirements 
of the species”. Meese et al. (2014) wrote that the status of the tricolored blackbird is of concern, 
“because its population has declined and its colonial nesting behavior makes it vulnerable to nesting 
failures affecting thousands of nests at a single colony”.  

Breeding and Post-Breeding Behavior 

The tricolored blackbird is highly nomadic (Neff 1937, 1942; DeHaven and Neff 1973). A flock of 
tricolored blackbirds can appear in an area in which it has been absent for months and begin to form a 
nesting colony (Orians 1961b). Orians (1961a) interpreted fluctuations in numbers of tricolored 
blackbirds during the breeding season to be responses to local abundance of insects. Hamilton (1998) 
suggested that these fluctuations are due to “itinerant breeding”, describing the possibility that 
“variable local abundance between years is the result of itinerant breeding movements during the 
breeding season after predators, agricultural operations, and adverse weather destroyed colonies”. 
Itinerant breeding applies to those individuals “nesting at more than one geographic location in the 
same year” (Hamilton 1993). A noted pattern is for individuals to move northward after their first 
nesting efforts in the San Joaquin Valley and in Sacramento County into the Sacramento Valley, 
northeastern California, and southern Oregon (Beedy and Hamilton 1997). In the spring, the tricolored 
blackbird vacates its wintering areas and arrives at nesting locations in Sacramento County and the San 
Joaquin Valley in the period from early March to early April (DeHaven et al. 1975b). In the Sacramento 
Valley, the largest colonies are formed during May and early June (Meese et al. 2014). In southern 
California, the tricolored blackbird may nest anytime throughout April and June (Unitt 2004). Orians 
(1960) reported successful autumnal breeding in the tricolored blackbird in colonies in the Sacramento 
Valley. Payne (1969) believed that autumnal nesting was related to rainfall and abundance of insect food 
and/or abundance of rice. Hamilton et al. (1995) reported tricolored blackbirds breeding in August 1993 
“along the Marin coast”. DeHaven et al. (1975b) found that the tricolored blackbird exhibits a major 
postbreeding-season movement into the Sacramento Valley. In winter, tricolored blackbird numbers 
decline in the Sacramento Valley and increase in the delta of the Sacramento and San Joaquin rivers 
(Neff 1937, Orians 1961b, DeHaven et al. 1975b).  Nonbreeding flocks can consist of only tricolored 
blackbirds in either mixed-sex or single-sex groups, or they can be tricolored blackbirds mixed with the 
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red-winged blackbird (Agelaius phoeniceus), Brewer’s blackbird (Euphagus cyanocephalus), and 
European starling, and other species (Meese et al. 2014). 

Factors Affecting Ability of Population to Survive and Reproduce (in the Petition, beginning on 
page 36)  

The Petition addresses the loss of nesting and foraging habitat throughout the breeding distribution of 
the species including the destruction of native wetland and suitable upland breeding habitats, and 
nesting colony destruction by agricultural activities during the breeding season that results in direct 
mortality of nestlings. The Petition also describes early market-hunting and poisoning of tricolored 
blackbirds and provides information on predation and on mortality due to contaminants. The Petition 
also lists causes of mortality such as exposure to inclement weather, predation (under Life History 
section in the Petition, page 30), starvation of young, and possible removal of live young from nests by 
female tricolored blackbirds.  The Petition also asserts that “the Tricolored Blackbird is not protected by 
existing regulatory mechanisms”.  

Habitat Loss 

Neff (1937), observing that “the destruction of [tricolored blackbird] nesting habitats by man is of most 
importance”, cited “reclamation and drainage” as key factors in the loss of many favorable sites, along 
with “dredging or cleaning of reservoirs, marshes, and canals in order to destroy the growths of cattails 
and tules”. Subsequent workers have documented or commented upon habitat loss continuing through 
the present (Beedy et al. 1991, Hamilton 1993, Hamilton et al. 1999, Meese et al. 2014, DeHaven 2000a, 
Humple and Churchwell 2002, Beedy 2008). In the year 2000, DeHaven (2000a) observed widespread 
habitat loss due to urban expansion and agricultural conversions relative to the 1970s when he and 
others conducted tricolored blackbird research. Survey participants in recent years continue to 
document changes in the landscape at or around tricolored blackbird colony sites, with both nesting and 
foraging habitat being removed or converted to other uses. Meese et al. (2014) stated that the “greatest 
effects of human activity [affecting the tricolored blackbird] are related to habitat loss and alteration”.  
The Department believes breeding and foraging habitat loss represents a threat to tricolored blackbird 
populations. 

Agricultural Activities 

The Petition describes the use of grain silage fields for nesting by tricolored blackbirds and the fact that 
normal harvesting activities typically coincide with the breeding season. Harvesting of fields that contain 
nesting colonies results in nest destruction and direct tricolored blackbird mortality. Table 4 and Figure 4 
in the Petition summarize at least some of the losses of colonies due to harvesting thought to have 
occurred between 1993 and 2013. Entire tricolored blackbird colonies (up to thousands of nests) in 
cereal crops and silage have been destroyed by harvesting and plowing of agricultural lands (Meese et 
al. 2014). The Department believes that harvesting of fields containing tricolored blackbird colonies 
continues to occur and is a threat to tricolored blackbird populations.  
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Low Reproductive Success 

Meese (2013) found widespread reproductive failures at tricolored blackbird colonies in the Central 
Valley from 2006 to 2011. Relatively high reproductive success was observed only when nearby foraging 
areas supported high insect abundance, suggesting that many tricolored blackbird colonies may be food 
limited. Cook and Toft (2005) noted that between 1992 and 2003, “Reproductive success was 
significantly higher in upland non-native vegetation (primarily Himalayan blackberry Rubus discolor) than 
in native emergent cattail Typha spp. and bulrush Scirpus spp. marshes”, and concluded that low 
reproductive success had contributed to recent declines. 

Predation 

Various workers provided evidence for predation on tricolored blackbirds, their eggs or nestlings by 
gopher snake (Pituophis catenifer), king snake (Lampropeltis sp.), black-crowned night-heron, Cooper’s 
hawk (Accipiter cooperii), Swainson’s hawk (Buteo swainsoni), merlin (Falco columbarius), burrowing owl 
(Athene cunicularia), northern harrier (Circus cyaneus), barn owl (Tyto alba), short-eared owl (Asio 
flammeus), yellow-billed magpie (Pica nuttalli), American crow (Corvus brachyrhynchos), coyote, wolf 
(Canis lupus), gray fox (Urocyon cinereoargenteus), and possibly mink (Mustela vison) and raccoon 
(Procyon lotor), and feral domestic cat (Felis catus), showing that predation on breeding tricolored 
blackbirds by a diverse set of predators has occurred throughout the historical record (Mailliard 1900, 
Neff 1937, Payne 1969, Beedy and Hamilton 1997, Meese et al. 2014). Beedy and Hamilton (1997) 
reported that more recently, black-crowned night-herons have eliminated all or most nests at several 
freshwater marsh breeding colonies. Meese (2012) described the increasing pressure on tricolored 
blackbird colonies by cattle egrets. The Department believes that predation poses a threat to the 
success of some tricolored blackbird nesting colonies and that the type of nesting substrate can 
influence vulnerability to predation. Predation is a natural occurrence, but there has been a steady 
increase in population sizes of several major avian predators in California (black-crowned night heron, 
cattle egret, American crow, and common raven) over the last 40 years (Sauer et al. 2008 as cited in 
Kelsey 2008). The Department recognizes that small areas of native vegetation are especially vulnerable 
to predation, especially if they are near sites at which predator populations are at artificially-high levels 
due to the availability of augmented food sources from human activities. The drastic reduction in extent 
of spring and summer wetlands in California may have also concentrated predator populations in the 
remaining wetlands more than was true historically (Cook and Toft 2005). 

Agricultural Contaminants 

The Petition provides a summary of pesticide use in Sacramento, San Joaquin, Merced, Fresno, and 
Tulare counties under the heading Poisons and Contaminants (beginning page 45); information provided 
in the Petition is from year 2002 California Department of Pesticide Regulation data. Much of the 
discussion previously appeared in the 2004 petition to the State to list the tricolored blackbird (CBD 
2004). The Department’s earlier evaluation of the information (Gustafson and Steele 2004) is relevant 
and excerpted below: 
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“The loss of Tricolor [tricolored blackbird] breeding effort due to application of herbicides at 
colony sites has been documented (Hosea 1986, Hamilton et al. 1995, Beedy and Hamilton 
1999). Hosea (1986) reported that two colonies in Colusa and Sacramento counties near rice 
fields were oversprayed during aerial application of herbicides resulting in the poisoning of 
almost all the nestlings. However, Hamilton et al. (1995) stated, “Despite the limited evidence 
that Tricolored Blackbirds are suffering some mortality as a result of patterns of chemical use in 
agricultural areas, poisons do not appear to be inducing a serious population problem for 
Tricolored Blackbirds”.  

The petition does not analyze the data available in the pesticide-use reporting database of the 
California Department of Pesticide Regulation. The database contains types and quantities of 
pesticides applied to crops utilized by the Tricolor. The petition does not evaluate pesticide-use 
patterns in relation to historical locations of Tricolor nesting colonies. Instead, the petition’s 
focus is on individual pesticides that have high use rates or that are toxic to birds. The 
assessment is not representative of the risk posed by pesticides to the Tricolor. The majority of 
the pesticides cited in Table 5 of the petition are not expected to have a significant impact on 
the species. The use of the following chemicals listed in the petition, if they are applied as 
required, may not pose a significant risk to the Tricolor: methyl bromide, metam-sodium, 
aluminum phosphide, oryzalin copper sulfate, chlorophacinone, diphacinone, strychnine, zinc 
phosphide, and petroleum oil.  

The petition, citing Beedy and Hayworth (1992), describes the effects of possible selenium 
toxicosis on a Tricolor colony. Hamilton (2000) knew of “no evidence that toxic contaminants 
have adversely affected” the Tricolor since the work of Beedy and Hayworth (1992). Beedy and 
Hayworth (1992), working in the Central Valley in 1987, compared the reproductive success of 
the Tricolor colony at Kesterson Reservoir in Merced County, which had a history of selenium 
contamination, with the success at four other colonies. Although Beedy and Hayworth (1992) 
noted nesting failure at colonies in addition to the one at Kesterson, they concluded that 
“further research is needed to determine whether the nesting failures observed were isolated 
phenomena or indicative of a more widespread general decline of this species”. The deformities 
observed in Tricolor chicks in the nesting colonies at Kesterson, which have been attributed to 
selenium, occurred in the 1980s prior to the cleanup of the area and prior to cessation of the 
use of selenium-laden agricultural drain water to maintain the wetlands at Kesterson. Since that 
time, no impact of contaminants such as selenium on Tricolor nesting success has been 
documented.  

The petition reports that a biologist observed a colony sprayed by mosquito abatement 
operators in Kern County and that all sprayed eggs failed to hatch. The Department does not 
know whether any eggs from this colony were tested to determine a cause for the failure to 
hatch. We also are unaware of whether the spraying equipment disturbed the colony to the 
extent that adult birds abandoned their nests. In any case, we do not know whether application 
of mosquito larvicides or adulticides poses a direct threat to the Tricolor. The potential impact of 
these chemicals on other invertebrates that make up much of the food sources of Tricolors is 
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apparently not known. In addition, the physical disturbance resulting from applications of 
mosquito-control pesticides in the immediate vicinity of a nesting colony may result in the 
abandonment of the colony. The Tricolor is quite sensitive to disturbance during certain phases 
of the breeding cycle and will readily abandon an established colony, even with young in the 
nests. Additional impacts to the Tricolor could result from increased spraying and physical 
disturbance activities undertaken to control the spread of the West Nile virus.  

Among the pesticides discussed in the petition is phosmet, a chemical said by the petition to be 
“highly toxic” in red-winged blackbirds. Phosmet is one of the organophosphate insecticides, 
which are moderately to highly toxic to birds. In California, the primary application of phosmet is 
in orchards and vineyards. The flocking behavior, choice of nesting habitat, and typical choice of 
feeding areas appears to minimize the risk of exposure to the Tricolor of agricultural 
applications of these insecticides during the nesting season. Because the Tricolor forages in 
mixed-species flocks with the European starling and other species of blackbirds in the non-
breeding season, and because these flocks forage at dairies and/or feed lots, the Tricolor may be 
exposed to avicides intended to control nuisance and depredating flocks of blackbirds.  

Due to the lack of specific information on the effect of agricultural contaminants, the 
Department cannot judge whether these chemicals pose a local or population-level threat to the 
Tricolor. This is an area requiring more attention.” 

Weather Events 

The Petition includes a section entitled Storms and Droughts (beginning page 44). Hamilton et al. (1995) 
stated that high mortality of tricolored blackbird nestlings can result from severe or prolonged storms 
and that some observed reproductive failure may be the result of chilling of adult and nestling tricolors. 
Also, “some adult female mortality at nests appears to have been induced by cold and rainy weather” 
(Hamilton et al. 1995). A recent exercise by Department staff to evaluate drought risk for 358 special 
status taxa (species or subspecies that are listed under the federal Endangered Species Act or CESA, 
proposed or candidates for listing, fully protected species, or species of special concern) found the 
tricolored blackbird to be among those at most risk due to the ongoing drought. 

Disease 

The Petition includes a section on “Disease or Predation” (page 42). The Petition does not discuss any 
known or potential disease issues for the species. Meese et al. (2014) stated that no diseases have been 
reported for the tricolored blackbird but that in some years many nestlings have mites. Avian pox is 
prevalent in tricolored blackbirds in the Sacramento Valley, much less so in the San Joaquin Valley 
(Meese et al. 2014). Nationwide, blackbirds, orioles and grackles including the tricolored blackbird have 
been confirmed as being susceptible to West Nile Virus (WNV; 
www.cdc.gov/westnile/resources/pdfs/Bird%20Species%201999-2012.pdf).  Adult tricolored blackbirds 
tested positive for WNV antibodies in 2009 but did not show symptoms of the disease (Meese et al.  
2014). The impact of disease and parasites on breeding or wintering tricolored blackbirds is unknown. 
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The Department recognizes the potential for these factors to significantly affect local populations of this 
highly-social species.  

Competition from Other Species 

The Department is aware that the great-tailed grackle (Quiscalus mexicanus) has experienced a 
population expansion in California, a phenomenon which ultimately could negatively influence success 
of tricolored blackbird. Meese et al. (2014) reported that grackles may be aggressive towards nesting 
tricolored blackbirds but did not consider the impacts severe. White-faced ibis (Plegadis chihi) may 
destroy tricolored blackbird nests when in the process of constructing their own nests. Additionally, they 
are known to prey on eggs of the tricolored blackbird (Meese et al. 2014). Marsh wren (Cistothorus 
palustris) may destroy eggs in tricolored blackbird nests if the nest is in proximity to its own nest (Meese 
et al. 2014). 

Brood Parasitism 

The Petition does not include information about impacts of brood parasitism on the tricolored blackbird. 
The brown-headed cowbird (Molothrus ater) is known to rarely parasitize nests of tricolored blackbirds 
(Meese et al. 2014). The Department does not consider brood parasitism to be a major threat to the 
tricolored blackbird. 

Killing of Blackbirds to Protect Crops 

Meese (2009, 2014) discussed shooting of blackbirds to protect agricultural crops as a potential threat to 
the tricolored blackbird. The Petition discusses the historical lethal control of blackbirds to protect crops 
and considers historical poisoning and shooting of tricolored blackbirds to have contributed to the long-
term decline of the species. The Petition states that continued killing of blackbirds to protect ripening 
rice in the Sacramento Valley is a known but unquantified source of mortality. The Department agrees 
that an unknown number of tricolored blackbirds are likely killed each year due to activities that are 
implemented to protect agricultural crops. Meese (2009) reported on the shooting of two tricolored 
blackbirds by a rice farmer in Butte County. A depredation order under the federal Migratory Bird Treaty 
Act allows for the control of several species of blackbirds and corvids in agricultural situations without a 
permit from the U.S. Fish and Wildlife Service (USFWS) (when birds are causing serious injuries to 
agricultural or horticultural crops or to livestock feed;50 CFR 21.43). Although tricolored blackbird is not 
covered by the depredation order, it is possible that misidentification of tricolored blackbirds when they 
occur in mixed flocks in the fall and winter leads to unintentional mortality of the species. The number 
of tricolored blackbirds killed annually is unknown. Landowners are required to report on activities and 
on the number of birds captured or killed under the depredation order, and a recent revision to the 
depredation order requires expanded reporting on non-target species (50 CFR 21.43, Nov 5, 2014). This 
may lead to an increase in knowledge upon which an assessment of impacts to non-target species, 
including tricolored blackbird, can be based. 

While the Department disagrees with portions of the Petitioner’s assessment of the factors affecting the 
tricolored blackbird’s ability to survive and reproduce, the Department nonetheless concludes that the 
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Petitioner has submitted sufficient information to demonstrate or create a reasonable inference that 
tricolored blackbirds are subject to numerous threats that may have the potential to adversely affect 
their ability to maintain self-sustaining populations within California. 

Degree and Immediacy of Threat (termed “Degree and Immediacy of Threat and Request for 
Emergency Action” in the Petition, beginning on page 49; also covered, in part, under the 
heading “Factors Affecting the Ability to Survive and Reproduce”, in the Petition, beginning on 
page 36) 

The Petition provides adequate information regarding degree and immediacy of threat under two 
headings as indicated above. The Department finds the following key factors pose serious threats to the 
tricolored blackbird: 

Breeding Habitat Loss and Fragmentation: The Department believes that habitat loss and fragmentation 
have resulted in a decline in the population of the tricolored blackbird since the 1930s, and continues to 
affect the species.  DeHaven (2000a) stated that, “as measured by their breeding abundance, Tricolored 
Blackbirds have experienced a long-term population decline which continues today. Much of this decline 
stems from losses of breeding habitat to urban expansion and changes in agricultural land uses. 
Conversions of pasturelands, both irrigated and non-irrigated, and hay crops (alfalfa and others) to 
vineyards and orchards has been, and will likely continue to be, one of the most damaging forms of 
land-use change [to the tricolored blackbird]. Because of the severe losses of habitat, which are likely 
irreversible, there is little likelihood that any historic population level - or indeed, even a more recent 
level can ever be restored and maintained”. Nesting substrate at known breeding colony sites continues 
to be lost on a regular basis; statewide survey participants regularly report on loss of nesting substrate 
when visiting historical breeding locations. 

Loss of Upland Foraging Habitat: Because of their colonial breeding nature, foraging habitats that 
support highly productive insect populations are required for successful reproduction.  For much of the 
year, adult tricolored blackbirds feed mainly on grains and other plant seeds (Crase and DeHaven 1978).  
However, females require large amounts of insect prey for egg production and both sexes provision 
young with insects during at least the first nine days of development (Crase and DeHaven 1977).  
Colonies consisting of many thousands of birds require an immense amount of insect prey during short 
windows of time, putting a large burden on the landscape surrounding the colony.  Habitats that can 
support high insect production include grasslands, pasture, and certain agricultural crops.  These land 
cover types are regularly converted to incompatible land cover types such as orchards, vineyards, and 
urban development as agricultural practices evolve and cities continue to expand in the Central Valley.  
With regular loss of breeding substrate and foraging habitat, the co-occurrence of these essential 
habitat requirements across the landscape becomes less and less common, resulting in limited places 
where tricolored blackbirds can successfully breed. 

The Department was not able to thoroughly examine information on conversion of suitable breeding 
and foraging habitat to unsuitable land cover types. The degree to which urbanization and conversion of 
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compatible agricultural land to incompatible crop types continues to impact the species has not been 
assessed. This area requires additional review and analysis. 

Loss of Reproduction to Triticale Harvest: The Department believes that the use by the tricolored 
blackbird of agricultural fields, where reproduction often fails due to human activities and to increased 
predation, may be contributing to the population decline. When other habitat is unavailable, agricultural 
fields may provide attractive alternative habitats for breeding and/or foraging. DeHaven (2000b) wrote, 
“Today, a new phenomenon – [tricolored blackbird] nesting in grain silage fields of dairies – has 
emerged. Unfortunately, such fields are often subject to harvest (done in relation to moisture content of 
the forage) while nesting tricolored blackbirds are still present. This may cause both nest destruction 
and direct mortality”. The tricolored blackbird experiences “losses [of reproductive effort] to crop-
harvesting activities and insufficient insect food and suffer habitat losses to land conversions from 
rangeland to vineyards, orchards, other agricultural crops and urban development” (Meese et al. 2014). 
In the 2000 survey, Hamilton (2000) found that over 90% of all tricolored blackbird observed foraging 
activity was on private property. Hamilton (2003) wrote that his “measurements of reproductive success 
(mean number of fledglings per successful nest, per colony) reveal huge population sinks that may be 
depleting tricolor numbers. Massive reproductive failures in the agricultural fields of the San Joaquin 
Valley in particular suggest that the reproductive potential of this species may be swamped by losses to 
agricultural harvesting practices. This relationship is exacerbated by the attractiveness of productive 
agricultural habitats to breeding tricolors despite repeated reproductive failures”. Cook and Toft (2005) 
found that reproductive success varied among nesting substrates and that significantly more offspring 
were fledged per nest in non-native Himalayan blackberry and that many occupied sites have been lost 
in recent years. They concluded that silage colonies, when not destroyed by harvest, fledge more young 
per nest than do native marsh habitat and that this recruitment could be considerable and play a large 
role in stabilizing the population. 

Of the nesting substrates used by tricolored blackbirds, triticale is unique in that it is available in 
abundance each year in the San Joaquin Valley, and in recent years, many of the largest colonies have 
occurred on triticale fields.  The increase in dairies in the San Joaquin Valley and the associated 
expansion of triticale fields may have contributed to a shift in the center of population abundance from 
the Sacramento Valley to the San Joaquin Valley over the last few decades. The breeding season 
corresponds to the period of harvest for the triticale crop, and many colonies are disturbed each year 
due to the harvest of the nesting substrate before the nesting cycle is completed.  Harvesting destroys 
the nests and any eggs or young present in the nests, often resulting in zero productivity for the nesting 
effort.  Fifty percent of the breeding tricolored blackbirds detected in California in 2008 were observed 
nesting in triticale fields during the 2008 statewide survey (Kelsey 2008). 

Low Reproductive Success: Recent research has shown that most of the larger tricolored blackbird 
colonies in the Central Valley exhibited chronically low reproductive success from 2006 to 2011 (Meese 
2013), even at sites not harvested during the breeding period.  Incidental observations in 2012 and 2013 
suggest that this trend has continued. Meese (2013) linked reproductive success at Central Valley 
colonies to relative abundance of insect prey at foraging sites.  Insect prey availability may be 
suppressed by drought, changes in surrounding vegetation, or by application of pesticides. Regardless of 
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cause, low insect abundance near colonies in the Central Valley appears to have resulted in very little 
reproductive output from the largest colonies in the state, at least in recent years. The limited 
reproduction at the largest colonies over a seven year period has likely resulted in an age structure 
skewed toward older adults.  The maximum life span observed in tricolored blackbirds is 12 years 
(Meese et al. 2014), and much of the current population may be approaching or exceeding the average 
life span. 

Predation: The Department believes that predation is a threat to the success of some tricolored 
blackbird nesting colonies. Small areas of native vegetation are recognized to be especially vulnerable to 
predation, especially if they are near sites at which predator populations are at artificially-high levels 
due to the availability of augmented food sources from human activities.  

While the Department disagrees with portions of the Petitioner’s assessment of the relative degree and 
immediacy of threats to the tricolored blackbird, the Department nonetheless concludes that the 
Petitioner has submitted sufficient information to demonstrate or create a reasonable inference that 
the threats tricolored blackbirds are subject to have the potential to adversely affect their ability to 
maintain self-sustaining populations within California. 

Impact of Existing Management Efforts (in the Petition, beginning on page 50)  

The Petition presents information on existing efforts as well as past attempts to manage or conserve the 
tricolored blackbird.  

Silage Buy-outs and harvest delays 

The Petition states that the existing but intermittent practice by the USFWS and the Department, to 
purchase agricultural crops in which the tricolored blackbird is nesting, is not adequate to prevent the 
loss of tricolored blackbird colonies. The USFWS has contributed funding for crop payment in several 
years. The first such purchases were in 1993 and 1994, preserving several large colonies in Fresno, Kings, 
and Tulare counties. Earlier, in 1992, interested persons intervened to prevent destruction of tricolored 
blackbird colonies by agricultural operators. Hamilton et al. (1995) calculated that interventions in 1992, 
1993, and 1994 may have been responsible “for the presence of over 75,000 adult Tricolored Blackbirds 
in 1995 [which had been nestlings in the three previous years], about 25% of the known population”. 
One or both of the wildlife agencies and/or the Natural Resources Conservation Service (through the 
Delayed Silage Harvest EQIP program in 2012-2014) have contributed to crop purchases/harvest delay in 
each year from 1999 through 2014.  In 2004, silage purchases by the Department and USFWS protected 
three colonies totaling over 100,000 adult tricolored blackbirds. From 2005-2009, silage buy-out and/or 
harvest delay contributed to the productivity of the species, varying annually. During this time period, 
11 breeding colonies consisting of 546,000 birds subsequently produced 396,025 young through this 
process (Meese 2009b).   

DeHaven (2000a) questioned the biological value (to the tricolored blackbird) of having State and 
federal agencies pay dairies to delay or forgo silage harvesting in fields in which the tricolored blackbird 
is nesting. DeHaven (2000b) commented that providing monetary payments to dairies “sets an 
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undesirable precedent”. He recommended that tricolored blackbirds be lured away from nesting in grain 
and silage fields through “making key San Joaquin Valley dairy silage fields less attractive to breeding 
tricolored blackbirds; and providing alternative, low-risk nesting substrates in these areas” (DeHaven 
2000b). 

Tricolored Blackbird Working Group 

Following the 1991 petition to list the tricolored blackbird under CESA, the Department committed to 
participation on a multi-stakeholder working group to plan for and implement conservation actions. This 
resulted in the first of many statewide surveys, the first silage buyout to protect a breeding colony, and 
ongoing research.  However, the working group made limited progress in developing comprehensive 
conservation measures for the tricolored blackbird and eventually dissolved in the mid-1990s. In 1997, a 
status update and management guidelines for the tricolored blackbird was completed as per 
Department and USFWS guidance (see Beedy and Hamilton 1997). The species was again petitioned to 
be listed under CESA in 2004. The petition evaluation report by the Department stated there was 
sufficient information to indicate the petitioned action may be warranted; the Commission voted to 
reject the petition (Fish and Game Commission meeting, Feb. 3, 2005). A new multi-stakeholder 
Tricolored Blackbird Working Group was formed in 2005 and the group released a conservation plan in 
2007 detailing the conservation and management, research and monitoring, data management, and 
education and outreach goals for the species (TBWG 2007).  Working group members, including the 
Department, signed a Memorandum of Understanding (agreeing to implement the actions in the 
conservation plan. Most of the goals and objectives in the plan are still relevant today.  Progress toward 
meeting objectives by Department, USFWS, and partners on the working group have focused on 
expanding knowledge through research and protecting large breeding colonies that are threatened by 
harvest of triticale fields.  New information gathered during many years of research can inform the 
modification of specific tasks, but the broader goals in the conservation plan remain relevant.  The 
tricolored blackbird has been a high priority California Species of Special Concern since the list was 
revised in 2008 and the Department has continued to pursue conservation actions for the species. 

Among the conservation and management goals in the 2007 Conservation Plan for the Tricolored 
Blackbird, the goal to “Protect silage-nesting tricolors until sufficient, permanent breeding habitat is 
available to maintain viable self-sustaining populations” is considered to be a near-term need until 
adequate natural habitats can be protected or restored and tricolored blackbirds are no longer 
dependent on silage crops. With the declining population and the continued use of triticale by large 
colonies, this goal remains a high priority.  The state and federal governments have provided funding to 
implement voluntary efforts to compensate willing farmers for delaying harvest until after the breeding 
season.  These efforts have resulted in the protection of several large colonies, but colonies continue to 
be lost to harvest.  Although protection of breeding colonies does not represent a permanent solution to 
the loss of colonies to harvest, it has resulted in the protection of hundreds of thousands of nests.  
Without these protective measures, the population likely would have experienced even more dramatic 
declines in recent years. 
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The long-term goal to “Protect, create, restore, and manage habitats needed to support viable, self-
sustaining populations of tricolors” is considered to be of highest priority for species conservation (N. 
Clipperton, pers. comm., based on priority setting exercise at May, 2014 Tricolored Blackbird Working 
Group meeting).  Some progress has been made on implementing this goal, including an assessment of 
opportunities for enhancing habitat on Department-owned lands, incorporating the needs of multiple 
species, including tricolored blackbirds, into habitat incentive programs for private lands, and 
management of wetland habitat on Department and National Wildlife Refuge lands to benefit nesting 
tricolored blackbirds.  Until more extensive habitat restoration and protection of both nesting substrate 
and high quality foraging habitat can be achieved, the population will likely remain small and ongoing 
efforts to protect colonies on agricultural fields will likely need to be continued. 

Species of Special Concern 

The Department issued the first Bird Species of Special Concern in California report in 1978 (Remsen 
1978). Although the tricolored blackbird was not included on the special concern list, it was 
recommended for further study to determine whether the decline of the tricolored blackbird noted by 
DeHaven et al. (1975a) was continuing.  After further decline of population numbers in the 1980s, the 
Department added the tricolored blackbird to its list of Bird Species of Special Concern in 1990. The 
most recent revision of the list found the tricolored blackbird merited inclusion in the highest 
conservation category (Shuford and Gardali 2008).  

While the Department questions portions of the Petitioner’s assessment of the impacts of existing 
management efforts, the Department nonetheless concludes that the Petitioner has submitted 
sufficient information to demonstrate or create a reasonable inference that those management efforts 
may not be adequate to maintain self-sustaining populations in California. 

Suggestions for Future Management (in the Petition termed “Recommended Management and 
Recovery Actions”, beginning on page 54)  

The Petition contains specific suggestions for the future management of the tricolored blackbird (Beedy 
2014, Meese 2014). The Department believes these recommendations and others (e.g., Beedy and 
Hamilton 1997, Hamilton et al. 1999, DeHaven 2000a, DeHaven 2000b, Hamilton 2003, TBWG 2007, 
Beedy 2008) should be carefully considered, evaluated for efficacy and prioritized for implementation.   

The Tricolored Blackbird Conservation Plan (TBWG 2007) included many of the following management 
and research recommendations: 

1. Incorporate population and habitat conservation actions for the Tricolored Blackbird in habitat 
conservation plans, natural community conservation plans, and other multispecies conservation 
plans and in ongoing private land agricultural and conservation easement programs. 

2. Restore habitat by promoting the growth of secure nesting substrates (e.g., nettles, thistles, and 
other naturally armored native plants) near productive foraging habitats to increase the 
potential carrying capacity for this species. Restored nesting habitats should be situated on 
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protected public and private lands, especially in agricultural areas of the Central Valley and 
surrounding foothills. 

3. On refuges and other public lands that support Tricolored Blackbird colonies in irrigated 
pastures, manage irrigation to permit a sequential flooding regime in adjacent land parcels at 
the time they are breeding to enhance insect productivity. Incorporate carefully managed 
grazing of these parcels to maintain an average vegetation height of 15 cm to provide optimal 
Tricolored Blackbird foraging habitat. 

4. Lure nesting Tricolored Blackbirds, when possible, away from dairies and other agricultural 
operations to secure habitats where they are more likely to succeed; where colonies establish, 
defer harvest of grain and silage crops, if feasible, until after the breeding season. 

5. Investigate predator-prey relationships, especially the ongoing effects of black-crowned night-
herons and coyotes and the responses of individuals and colonies to predators. 

6. Perform demographic research to determine whether reproductive success of freshwater marsh 
colonies varies with respect to wetland size and spatial relationships with other wetlands. 

7. Analyze depletion of food resources by blackbirds near breeding colonies and quantify the 
extent and character of foraging habitats near colonies. 

8. Evaluate habitat selection mechanisms and the relative value of alternative foraging habitats to 
breeding birds. 

9. Use banding and radiotelemetry to measure adult and juvenile dispersal from several colonies. 
10. Evaluate the distribution, resource utilization, and survival of wintering birds. 

Finally, spatial analyses to estimate losses in nesting substrate or foraging habitat have not been 
conducted. Data have not been systematically collected, but incidental observations during species 
surveys are available and could inform an analysis of recent changes in extent and distribution of nesting 
substrate. Agriculture land use data for the Central Valley could be used to estimate changes in foraging 
habitat over time (e.g. DWR land use data; http://www.water.ca.gov/landwateruse/lusrvymain.cfm). 

Habitat Necessary for Survival (“Kind of Habitat Necessary for Survival” in the Petition, 
beginning on page 30)  

The Petition describes the existing situation in which the tricolored blackbird nests in native vegetation, 
introduced vegetation, and crops.  For successful breeding, tricolored blackbirds require nesting 
substrate, a water source, and an extremely abundant insect food source in proximity to the breeding 
colony. Historically, tricolored blackbirds nested in natural wetlands of the Central Valley and in a few 
native upland plant species; early declines in the population most likely resulted from declines in this 
natural habitat.  As extensive wetlands and other native substrates were lost, tricolored blackbirds 
expanded use to alternative nest substrates, including nonnative upland plants such as Himalayan 
blackberry, milk thistle (Silybum marianum), and the agricultural crop triticale, which is grown as a food 
source for dairy cattle.  Historically, most colonies were in freshwater marshes.  Meese et al. (2014) 
wrote that, historically, “almost 93% of 252 breeding colonies observed in the Sacramento Valley, from 
1931 to 1936, were in freshwater marshes dominated by cattails (Typha spp.) or bulrushes 
(Schoenoplectus spp.); remaining colonies were in willows (Salix spp.), blackberries (Rubus spp.), thistles 
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(Cirsium and Centaurea spp.), and nettles (Urtica sp).  By the 1970s, DeHaven et al. (1975a) found that 
only 53% of colonies in the Sacramento and San Joaquin valleys were in cattails and bulrushes. Since at 
least the 1970s, the breeding habitat of the tricolored blackbird has included upland and agricultural 
areas (DeHaven et al. 1975a, Beedy et al. 1991). Hamilton (2003), citing Kreissman (1991 - not 
examined), wrote that “most Central Valley grasslands are now gone, lost to cattle rangeland, irrigated 
crops (pasture, row crops, orchards, rice , grapes) and development. Modern tricolor habitats are 
agricultural land, especially rice and nearby duck club cattail and bulrush marshes, dairies and their 
associated hay fields and cattle rangeland wherever there is suitable nesting habitat and water”. 
Hamilton (2003) stated that “Tricolored blackbird colony sites require nesting substrates offering 
protection from predation. These include emergent marsh vegetation (cattails, Typha latifolia, less 
frequently T. angstifolia), bulrushes (Schoenoplectus californicus, S. acutus) and Himalayan blackberries 
(Rubus discolor) thickets, thistle, and nettles. Tricolored blackbirds do not settle in grain, hay, silage, or 
cut-feed fields before grain forms seed awns or spiny or prickly weeds develop in them. We assume that 
grain fields are identified as spiny vegetation by tricolors”.  

The Department concludes that the Petitioner has submitted sufficient information to describe the 
habitat needs for tricolored blackbird. 

Distribution Map 

The distribution map included in the Petition on page 61 contains a sufficient illustration of the 
California breeding and winter ranges of the tricolored blackbird. The Department further recommends 
assessment and incorporation of other existing data sets (e.g., eBird, California Natural Diversity 
Database, Christmas Bird Count, Breeding Bird Survey) which may have additional tricolored blackbird 
records into the distribution map. 

Availability and Sources of Information (in the Petition, beginning on page 57)  

The Petition includes most of the major references on the tricolored blackbird.  

CONCLUSIONS 

The tricolored blackbird is the most colonial land bird in North America and nearly is endemic to 
California, with more than 99% of the total breeding population in the State. As a colonial breeder, the 
tricolored blackbird nests in a small number of larger colonies comprising a significant proportion of the 
population. The concentration of a high proportion of the total population at a few sites increases the 
risk of a catastrophic effect on the species as a whole, due to nesting failure in, or destruction of, a 
single large colony.  

At least three major factors have operated, and continue to operate, to reduce the population of the 
tricolored blackbird. These major threats to the tricolored blackbird are as follows: 

Loss and Fragmentation of Habitat: This factor appears to be the most serious one threatening the 
tricolored blackbird. The availability of suitable nesting and foraging habitat, including food resources, 
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appears to limit the population. Local declines across the range of this species over time apparently have 
cumulatively resulted in the decline in tricolored blackbird numbers since the 1930s. The loss of habitat 
continues, both in the Central Valley and in southern California. As the amount of habitat is reduced 
through human activities, the tricolored blackbird population likely will continue to decline. 

Agricultural Operations: The shift in breeding habitat use by the tricolored blackbird from native habitats 
to silage and grain fields makes these colonies vulnerable to destruction during crop harvest. Nest 
abandonment also can result from the disturbance of nearby human activities. 

Predation: Predators attack colonies of any size but are especially effective in reducing or eliminating 
the reproductive effort of small colonies in remnant native vegetation such as cattails. Predation can 
have a significant effect on the reproductive success of tricolored blackbird breeding colonies. 

Having reviewed and evaluated relevant information, including the material referenced in the Petition 
and other information in the Department’s possession, the Department believes there is sufficient 
scientific information available at this time to indicate that the petitioned action may be warranted. (See 
Fish & G. Code, § 2073.5, subd. (a)(2); Cal. Code Regs. tit. 14, § 670.1, subd. (d).) 

 

Preparers 

Prepared by Neil Clipperton and Lyann A. Comrack, Wildlife Branch, California Department of Fish and 
Wildlife, Sacramento. March 2015. 
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Figure 1. Number of birds detected per year during statewide surveys, and number of colony sites 
surveyed during each survey. 
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From: Audubon California on behalf of Daniela Ogden
To: FGC
Subject: Speak up for California"s Tricolored Blackbirds
Date: Friday, April 03, 2015 8:33:50 PM

Apr 3, 2015

Mr. Sonke Mastrup
1416 Ninth Street, Room 1320
Sacramento, CA 95814

Dear Mr. Mastrup,

I am writing to encourage the Fish and Game Commission to advance the
Tricolored Blackbird as a candidate for protection under the California
Endangered Species Act.

A recent survey conducted by UC Davis with the support of Audubon
California and the California Department of Fish & Wildlife counted
145,000 Tricolored Blackbirds remaining in California, down from
260,000 in 2011. This 44 percent drop in population led to the
emergency listing in December 2014. While recent partnerships between
Audubon California, agricultural groups, and government agencies like
Natural Resources Conservation Service are working to save Tricolored
Blackbird colonies, it is clear that further help is needed to save the
species from extinction. We must maintain full protections for this
species and consider it a candidate for listing under regular
California Endangered Species Act procedures.

Thank you so much for allowing me to speak in support of the possible
listing of the Tricolored Blackbird.

Sincerely,

Ms. Daniela Ogden





 

San Bernardino Valley Audubon Society 
P. O. Box 10973, San Bernardino, California 92423-0973 

 
 
April 8, 2015 
 
Fish and Game Commission 
1416 Ninth Street, Room 1320, 
Sacramento, CA 95814 
 
By email to fgc@fgc.ca.gov 
 
SUBJECT: Petition from the Center for Biological Diversity (“CBD”) to list the Tricolored 

Blackbird (Agelaius tricolor) as an Endangered Species under the California Endangered 
Species Act (pursuant to Section 2073.3, Fish and Game Code) to add Tricolored 
Blackbird (Agelaius tricolor) to the list of Endangered Species (pursuant to Section 
2076.5, Fish and Game Code). 

 
Dear Commission Members, 
 
The San Bernardino Valley Audubon Society (“SBVAS”) is a non-profit 501(c)(3) corporation 
and a local chapter of the National Audubon Society with about 2000 members.  In spite of its 
name, the chapter covers almost all of San Bernardino and Riverside counties. SBVAS is an 
educational and public interest environmental organization. Its mission is to help educate the 
public as to the importance of the natural environment, and to preserve habitat for birds and other 
wildlife. 
 
We strongly urge the members of the Commission accept the recommendation of the California 
Department of Fish and Wildlife, that the petition by the Center for Biological Diversity to list 
the Tricolored Blackbird (Agelaius tricolor) as an Endangered Species under the California 
Endangered Species Act be accepted. Our chapter area includes most of the more southerly 
habitat for this species, which is mostly endemic to the state of California. Our members have 
been regular participants in the Tricolored Blackbird population counts cited in the CBD 
Petition. The chapter has participated in efforts to save nesting colonies in farmers’ fields, 
sometimes successfully, sometimes not. We are leading efforts to conserve and enhance 
Tricolored Blackbird habitat in our chapter area.  
 
The population counts clearly show that this bird is on its way to extinction in just a few years. 
Between 2008 and 2011, the population dropped from 394,858 to 259,322, a decline of 34% in 
the population in just these three years, and a loss of an average of 45,179 birds per year. 
Between 2011 and 2014, the population dropped from 259,322 to 145,135, a decline of 44% in 
the population in these three years, and a loss of an average of 38,062 birds per year. Projecting 
these numbers as a straight-line decline – which hopefully will not occur – the Tricolored 
Blackbird will be extinct in the state in about 2018. (145,135 birds total divided by a loss of 
38,062 birds per year = 3.8 years left.)  
 
This straight-line projection is justified by the fact that while the loss of individuals per year 
went down between 2011 and 2014 compared to 2008 to 2011, the percentage of loss went up. 



  

The first factor would cause the projection line to be less steep – meaning a later extinction – 
while the second factor would cause the projection line to be steeper - meaning an earlier 
extinction. These factors seem approximately equal and thus would essentially cancel each other 
out. We know from historical examples that remnant populations can persist in favorable 
localities, but such species are not healthy as species and we cannot assume that such a remnant 
population will survive.  
 
Our own local observations over the recent decades mirror this precipitous decline. To cite just 
one comparison among dozens, in 2006 Audubon was able to save a field of about 5,000 
Tricolored Blackbirds that had nested in a farmer’s field just south of the San Jacinto Wildlife 
Area by buying the crop. The flock, discovered by the then manager of the San Jacinto Wildlife 
Area, was able to raise its young until they fledged. In 2013, Audubon was unable to save a flock 
of Tricolored Blackbirds nesting in almost the same place. This time the flock was estimated at 
between 1,000 and 2,000 birds.  
 
In sum, with precipitous population declines throughout the state, the Tricolored Blackbird is 
headed for extinction in the near future and needs the full protection of the California 
Endangered Species Act. We therefore strongly urge the members of the Commission to accept 
the CBD petition to list the Tricolored Blackbird (Agelaius tricolor) as an Endangered Species 
under the Act. 
 
Sincerely, 

 
Drew Feldmann 
Conservation Chair 
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VIA E-MAIL AND FIRST CLASS MAIL 

 

March 20, 2015 

 

Charlton Bonham, Director 

California Department of Fish and Wildlife 

1416 9th Street, 12th Floor 

Sacramento, CA 95814 

 

 Re:  Written Evaluation of Petition to List Tricolored Blackbird 

 

Dear Director Bonham: 

 

This letter is prepared and submitted by Dairy Cares, a coalition of California’s dairy producer 

and processor organizations, including the state’s largest producer trade associations (Western 

United Dairymen, California Dairy Campaign, Milk Producers Council, and California Farm 

Bureau Federation) and the largest milk processing companies and cooperatives (including 

California Dairies, Inc., Dairy Farmers of America-Western Area Council, Hilmar Cheese 

Company, and Land O’Lakes, Inc.) and other affiliates, such as California Cattlemen’s 

Association.  Formed in 2001, Dairy Cares is dedicated to promoting the long-term sustainability 

of California dairies. The coalition represents California’s more than 1,500 dairy farms. 

 

Joining us in support of this letter are the California Chamber of Commerce, California Building 

Industry Association, and California Waterfowl Association.  Together, we are writing to oppose 

the petition submitted by the Center for Biological Diversity to list the tricolored blackbird as an 

endangered species under the California Endangered Species Act (Fish & G. Code, § 2050 et 

seq.) and request that the Department of Fish and Wildlife (“Department”) recommend that the 

petition be rejected.  We have attached, and incorporate by reference, a letter submitted to the 

U.S. Department of the Interior and U.S. Fish and Wildlife Service opposing a petition submitted 

to those entities seeking to list the tricolored blackbird under the federal Endangered Species 

Act. 

 

The petition is unprecedented in that: (1) it asks the Fish and Game Commission 

(“Commission”) to list the tricolored blackbird on the basis of survey data that do not constitute a 

census of the species and that are subject to substantial margins of error, (2) it relies on periodic 

annual surveys that actually indicate that the species is now more abundant than it was at times 



Letter to Charlton Bonham 

March 20, 2015 

Page 2 of 14 

 

 

during the period from 1969 to 1999, and about equally abundant as it was when surveys were 

conducted in 2000 and 2001, and (3) it seeks to list the species despite the fact that it is widely 

distributed across nearly 40 California counties, a contemporary range that mimics the species’ 

historical distribution.  Further, the petition is unique in that – if granted – it may well pose a 

greater threat to the species than the status quo by incentivizing farmers to alter existing 

agricultural practices that provide the species with essential nesting habitat in pastures and on 

cultivated lands that constitute a material proportion of the overall habitat of the species.  In light 

of these facts and publicly available scientific information regarding the tricolored blackbird, the 

Department should recommend rejecting the petition because it fails to show that designating the 

species as a candidate is warranted at this time. 

 

The Department’s Charge under CESA 

 

The Department is preparing its written evaluation of the petition to the Commission consistent 

with Fish and Game Code section 2073.5(a).  The evaluation is to be based on the petition and 

other relevant information the Department possesses or receives.  Id.  In addition, it must be 

accompanied by a recommendation that the petition should be rejected or accepted and 

considered.  Id. 

 

The recommendation is intended to inform the Commission’s determination whether listing as 

threatened or endangered “may be warranted.”  Fish & Game Code § 2074.2.  Caselaw clarifies 

that a species does not qualify for candidate status if there is not sufficient information that 

would lead a reasonable person to conclude that the petitioned action may be warranted.  Natural 

Resources Defense Council v. Fish and Game Commission (1994) 28 Cal.App.4th 1104, 1119; 

see also Center for Biological Diversity v. Fish and Game Commission (2008) 166 Cal.App.4th 

597.  In light of the foregoing, the Department and Commission cannot blithely accept assertions 

in a listing petition.  Rather, both have the legal obligation to evaluate the information in the 

petition and other available information and determine whether the petition’s claims are accurate 

and credible.  28 Cal. App. 4th at pp. 1119, 1125.  The “may be warranted” finding in section 

2074.2 requires a determination that there is a “substantial possibility” that the petitioned action 

is warranted.  Id. 

 

The petition in this instance proposes to list the tricolored blackbird as endangered.  In light of 

the definition of “endangered” in the California Endangered Species Act, that is, “in serious 

danger of becoming extinct throughout all, or a significant portion, of its range,” the Department 

and Commission are required to determine that there is a substantial possibility that the tricolored 

blackbird is in serious danger of becoming extinct in the foreseeable future.  Fish & Game Code 

§ 2062. 

 

The Department’s written evaluation must address each of the following petition components: 

 

(A) population trend; 

(B) range; 

(C) distribution; 

(D) abundance; 

(E) life history; 
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(F) kind of habitat necessary for survival; 

(G) factors affecting the ability to survive and reproduce; 

(H) degree and immediacy of threat; 

(I) impact of existing management efforts; 

(J) suggestions for future management; 

(K) availability and sources of information; and 

(L) a detailed distribution map. 

 

Cal. Code Regs., tit. 14, § 670.1(d)(1). 

 

Trend, Range, Distribution, and Abundance of the Tricolored Blackbird 

 

The foundation of the petition is the assertion that the population of the tricolored blackbird has 

experienced a dramatic decline from millions of birds a century ago to a mere 140,000 as of 

2014.  Allegations are made regarding a downward trend, a reduced range, purported adverse 

changes in distribution, and long-term and recent declines in abundance.  We address all of these 

factors – which the Department is required to consider in its written evaluation – in our letter to 

the U.S. Department of the Interior and U.S. Fish and Wildlife Service, which has been copied to 

the Department.  Rather than replicate our analysis of the petition to the federal government and 

publicly available scientific information here, we have attached the letter and incorporate it by 

reference. 

The petition to the Department makes much of an apparent decline in tricolored blackbirds at 

sites surveyed from nearly 400,000 in 2008 to roughly 145,000 birds in 2014.  Individual survey 

returns were combined by summing “best estimates” subject to adjustment by Robert Meese 

(U.C. Davis) in circumstances where he visited the survey site (Meese 2014; Kyle and Kelsey 

2011; Kelsey 2008).  Those summed data are set out in Figure 1. 

 

Figure 1 – Population size estimates from 2008, 2011, and 2014. 
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The recent annual population estimates are within the ranges of annual counts dating back to the 

1960s (and even further), and show similar inter-year variation, much of which may be ascribed 

to estimation error, as discussed below.  We describe counts conducted by Neff with the federal 

Bureau of Biological Survey in the 1930s in the letter to the U.S. Department of the Interior and 

U.S. Fish and Wildlife Service (and see Neff 1937).  The 90-day finding by the U.S. Fish and 

Wildlife Service in 2006, determining that the petition filed at that time did not present 

substantial scientific or commercial information to indicate that listing the tricolored blackbird 

may be warranted, states that “Neff estimated between 95,000 and 737,000 breeding birds for the 

5-year timeframe” in the 1930s (71 Fed. Reg. 70,483, 70,487 (Dec. 5, 2006)). 

Surveys intended to assess the status of the species were not undertaken again until the late 

1960s (DeHaven et al. 1975).  Over the subsequent 45-year period, sporadic surveys were 

conducted (Beedy et al. 1991, Beedy and Hamilton 1997, Green and Edson 2004; Hamilton et al. 

1999, Hamilton 2000, Humple and Churchwell 2002, Kelsey 2008, Kyle and Kelsey 2011).  The 

reported estimated number of tricolored blackbirds from surveys in 2014 does not reflect a 

precipitous decline; instead, the estimate falls well within the range of estimates dating back 45 

years (Figure 2), and is not inconsistent with numbers reported in the 1930s.  Rather than a 

monotonic decline in blackbird numbers over decades, survey results illustrate that the high 

estimate of birds statewide occurred as recently as 2008, and place the 2014 estimate well within 

the range of estimates for the period 1969 to 2014. 

 

Figure 2 – Population size estimates historical survey reports. 
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Habitat Necessary for Survival 

 

The ability of the tricolored blackbird to use agricultural and other “disturbed” landscape cover 

types, its propensity to adapt to newly established nesting substrates in non-native plants, and its 

documented use of insects and grains as forage is essential to understanding the contemporary 

status of the species and interpreting the sizes and distribution of its colonies.  The petition in 

substance and tone misrepresents an essential attribute of the relationship between tricolored 

blackbirds and the evolving California landscape.  The species’ expansive pre-settlement wetland 

habitats, which offered nesting substrates in tules (cattails or bulrushes) over shallow waters 

adjacent to foraging areas rich in invertebrates and ripening native grains, are mostly gone.  For a 

species less adaptable than the tricolored blackbird, that loss of habitat would have led to its 

disappearance.  But in sustained numbers well in excess of 100,000, the tricolored blackbird 

continues to thrive across the state.  It has exhibited the capacity to utilize wetlands in their 

contemporary circumstances on a much more limited spatial scale than was available historically 

and with limited opportunities for nearby foraging.  The bird’s larger colonies are now 

disproportionally represented in agricultural settings, where drier, upland circumstances 

support nests in invasive plants and cultivars, and foraging frequently occurs in adjacent 

pastures and croplands (Graves et al. 2013, Cook and Toft 2005). 

 

The tricolored blackbird is not completely relegated to managed and disturbed areas of the 

landscape, but shows preference for landscape situations that were only beginning to become 

available a century ago and started to proliferate just 50 years ago.  Even then Gordon Orians, 

the National Academies scientist who started his career studying blackbirds, presciently 

described the tricolored blackbird’s circumstances a half century later – “Today in the Great 

Valley dams and levees have virtually eliminated extensive winter flooding, most of the vast 

marshes have been drained, and the alkali flats and prairies are now under cultivation, so that it 

might be expected that the Tricolored Blackbird, its system no longer adapted to present-day 

conditions, would be in danger of extinction … [h]owever, the attributes of the social system 

which adapted it to former conditions have actually pre-adapted it to agriculture” (Orians 

1961:309).  The tricolored blackbird is not a survivor needing protection on the margins of 

California’s settled landscape, but is a well-adapted denizen of available anthropogenic habitats. 

 

Factors Affecting Ability to Survive and Reproduce 

 

Much is made in the petition of the declining sizes of larger colonies of tricolored blackbirds 

over time (CBD 2014:16-17).  That assertion must be viewed with consideration that colony-size 

estimates are least reliable at the upper end; and colony-size inferences may include unstated 

errors of up to one-half or more of their numerical estimates.  Moreover, each of the recent three 

triennial statewide counts is greatly influenced by estimates of the sizes of a very few large 

colonies.  Those estimates are themselves rough and apparently subject to substantial 

uncertainty.  Records from a colony site that accounted for the largest number of birds recorded 

in the Sierra Nevada foothills in a statewide survey report by one of the most reliable volunteer 

surveyors (available at http://tricolor.ice.ucdavis.edu/content/ urncatalogicetrbl7162) described 

the site as supporting 12,000 tricolored blackbirds, with an estimated minimum of 10,000 birds 

and estimated maximum of 15,000 birds in late April 2014.  In a revisit 13 days later with R. 

Meese, the surveyor reported that the site supported numbers “similar to those on previous 
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counts over the past several weeks,” however, after discussion with Meese the estimate was 

dropped to 8,000 (6,000 minimum, 10,000 maximum).  The implications of “sampling error” of 

this magnitude realized across the larger colonies of tricolored blackbirds are immense when set 

in the context of the reported near-term statewide trends for the bird.  If error estimates are on the 

order of 50 percent (as the example implies), the statewide numbers reported for 2008 and 2011, 

and for 2011 and 2014, might well be equivalent. 

 

The petition’s lack of acknowledgement of the rough estimation techniques used in the 

contemporary tricolored blackbird surveys serves to confer a heightened and undeserved level of 

rigor to the reported “annual” population estimates (CBD 2014:11).  Based on banded-bird 

observations, inference, and some genetic information, the tricolored blackbird can be viewed as 

existing in California as a single population, distributed across the entire state, including both the 

extensive area north of the Tehachapi Mountains, and the more circumscribed sub-coastal areas 

in the south of the state.  Available data do not support and the petition incorrectly asserts that 

the population of tricolored blackbirds in California has declined, or declined precipitously, over 

the past several decades.  Data from multiple sources indicate otherwise.  Critical consideration 

of survey returns since the 1960s indicate that lower numbers of tricolored blackbirds were 

recorded in years prior to year 2000, and as noted above, the highest recorded survey return was 

recorded as recently as 2008.  But, importantly, an estimate of a yearly population size – 

recognizing that no actual census numbers of the blackbird exist for any year – is appropriately 

presented with error bars, that is, with “estimation error,” which for this species, using the most 

recent protocols, is at least 25 percent and may be as great at 50 percent.  With that level of 

variance in population size estimates, available data do not allow resource managers (in the 

Department or elsewhere) to reject the hypothesis that the tricolored blackbird has experienced 

relatively stable population numbers in California over the past several decades. 

 

All else being equal, smaller populations are less likely to persist than larger populations. To that 

platitude the petition makes much of a purported decline in the sizes of larger colonies of 

tricolored blackbirds in recent decades.
1
  The petition neglects to make clear that colonies and 

populations are two very different demographic entities, the sizes of which have distinct 

implications for the survival and recovery of the tricolored blackbird. It is reasonable to infer 

(absent empirical evidence) that the bird may have existed on the pre-settlement California 

landscape as relatively few colonies that were huge in number in the Central Valley.  The 

extensive tule-dominated wetlands of the south and east Sacramento-San Joaquin Delta and the 

great inland Tulare Lake may well have supported several million tricolored blackbirds.  

Measured in sheer numbers of individuals, those presumptive colonies were immensely more 

“successful” than others that may have inhabited less-extensive wetlands in coastal and inland 

California. But the contemporary distribution of the blackbird across nearly 40 California 

counties, with a small number of colonies numbering more than 10,000 birds and many colonies 

with fewer than 1000, allows no strong inference regarding the relative success of big versus 

small colonies, or the relative contributions of colonies of varying sizes, to the persistence of the 

species. The availability of unoccupied areas that support habitat conditions for tricolored 

                                        
1
 Petitioners acknowledge that Graves et al. (2013) found no decline in colony size from the 1970s to 2009, but they 

dispute this finding in reliance on the summary report generated by Meese (2014), which was not subjected to any 

form of peer review. 
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blackbirds – of more than 800 areas thought to be suitable for tricolored blackbirds that were 

visited in the 2014 triennial survey, less than 20% were occupied – indicates that habitat 

availability is not a factor that limits the size of the blackbird population.  The proliferation of 

smaller colonies in less extensive areas of habitat could well serve as a risk spreading “strategy” 

that is diametrically different from that employed by the species a century and a half ago; but it is 

proving to be successful on the managed landscape of contemporary California.   

 

The ephemeral nature of colonies that exhibit “itinerant” behavior, with colonies frequently 

moving between areas that combine to offer suitable nesting substrates and proximate foraging 

opportunities, and the bird’s capacity to shift among habitat types, make the tricolored blackbird 

one of the most adaptable native species on California’s varied and changing landscape 

(Hamilton 1998, Orians 1961, Neff 1937).  Colonies both large and small assemble, disperse, 

reassemble or splinter into smaller units, occupy historically occupied sites at new numbers, find 

new sites to occupy, stay at any site for varying lengths of time, may or may not nest, may or 

may not rear young with varying success, may or may not move en masse or in subgroups to 

subsequent sites where they may or may not rear a second brood.  All of this goes on at “natural” 

wetland sites and managed or cultivated upland sites against a background of diverse nest-

substrate types, varying levels of prey and forage availability, and sometimes devastating 

predator impacts on eggs and young. 

 

The peripatetic behavior of the tricolored blackbird, its ability to nest in large groups and small 

ones, and its capacity to reproduce successfully in a wide breadth of physical conditions has 

allowed the bird to survive the loss of on the order of approximately 90 percent of its ancestral 

wetland habitats (most of which occurred more than a century ago), adapt to agricultural 

circumstances that replaced many of its pre-settlement haunts, and continue to exploit a 

California landscape hosting declining numbers of native species and ever-increasing novel 

ecological associations. Although the tricolored blackbird remains a predictable resident on the 

state’s remnant wetlands, particularly those conserved in National Wildlife Refuges, it appears 

that a material proportion of the birds depend on, successfully reproduce in, and persist on 

agricultural situations on private lands (Graves et al. 2013). 

 

Degree and Immediacy of Threat 

As we describe here and in the letter submitted to the U.S. Department of the Interior and U.S. 

Fish and Wildlife Service, historical reports and published data indicate that tricolored blackbird 

numbers have ranged from about 100,000 to 400,000 individuals statewide over recent decades.  

That range estimate is freighted with substantial uncertainty, as an investigation of the large yet 

inappropriately exact population estimates reveal.  In the process of amalgamating the data into 

brief summary reports conveying survey results for 2008, 2011, and 2014, the petition authors 

failed to convey critical information, including the ranges associated with minimum and 

maximum estimates, which could have readily been presented in summary form in tables or 

figures. 

One example from the 2011 survey illustrates the problem associated with failing to do so.  The 

site survey identified with number 5681 from the database maintained on the tricolored blackbird 

portal (available at http://tricolor.ice.ucdavis.edu/content/ urncatalogicetrbladd-383) reported a 
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best estimate of 8,000 individuals with a minimum of 5,000 and a maximum of 12,000.  The 

report also includes the following narrative: “Difficult to estimate number of birds at the dairy 

because colonies are asynchronous….  The actual number of birds could easily be three times 

higher than what I've reported.” [Emphasis added.] The wide range in estimates between survey 

years appears to largely be a result of a substantial variance in estimates for a small number of 

the visited sites.  But the petition is unreasonable for other reasons as well. 

The lone numerical representation in support of the “degree and immediacy of threat and request 

for emergency action” in the petition states that the “recent population decline has been most 

severe in the San Joaquin Valley and along the Central Coast. The number of birds in the San 

Joaquin Valley plummeted 78% in six years” (CBD 2014:49-50).  That assessment is drawn 

from Meese (2014), which made clear that while some areas of California experienced apparent 

declines in blackbird numbers, others actually saw increases.  Concomitant with reduced 

numbers in the San Joaquin Valley, summed survey records showed increases in birds of 145% 

in the Sacramento valley and Sierra Nevada “foothills.”  And while the numbers of birds in the 

San Joaquin Valley may have decreased in 2014 from previous survey years, numbers in the 

Sacramento Valley and adjacent foothills (which are surveyed less intensively) have increased.  

Movement of birds among drought-stressed regions within the state seems to best explain the 

diminished numbers in the southern Central Valley.  The likelihood that drought could affect 

prey abundance, thereby influencing both abundance and distribution has been noted both by 

researchers (Erickson et al. 2007) and advocacy groups (Newbern 2014).  It is inappropriate to 

use the presence or absence of tricolored blackbird colonies or estimates of numbers from 

specific geographic areas to draw inferences regarding the statewide status of the species and its 

demographic trends. 

 

The confounding of large-scale and distant movements by colonies of tricolored blackbirds with 

colony loss or “extinction” contradicts the petition’s case for listing the species.  The petition 

asserts the premise that the “population in southern California remains highly endangered as 

well,” while noting that Meese (2014) reports that the portion of the California tricolored 

blackbird population in the south state has increased by 126 percent over its numbers in 2008.  In 

an apparent effort to support the contention that tricolored blackbirds in southern California are 

greatly imperiled, the petition quotes a letter from an advocate for the listing, which suggests that 

“the most plausible explanation for the apparent increase this year and the changes observed in 

Los Angeles County throughout the life of the surveys is the occasional and temporary influx of 

birds from the Central Valley.”  That might account apparently for some portion of those birds 

that ostensibly vanished from the San Joaquin Valley in or before 2014.  In fact, the data do not 

allow one to draw the conclusion that the number of birds from the southern Central Valley has 

plummeted; rather, the data suggest that all or some proportion of the birds have dispersed from 

the region, but not from the state. 

 

Impact of Existing Management 

 

The petition describes with unsubstantiated detail, cases in which ill-timed harvest of silage 

grasses have caused the abandonment of agricultural sites by blackbird colonies or losses of 

some portion of the reproductive output of colonies. But, not underscored in the petition is the 

fact that successful exploitation of agricultural fields and pasturelands by tricolored blackbirds 
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has contributed to and is contributing to the survival and persistence of the species in California.  

Not reported in the petition are the records of birds successfully fledged from breeding colonies 

in agricultural fields.  Those blackbirds from agricultural fields almost certainly exist in every 

colony count and every survey report over the past 50 years.  Absent regulatory prohibitions 

against take, productive agricultural habitats have produced a substantial portion of the tricolored 

blackbirds fledged in every survey year, and continue to contribute to the species’ large 

population numbers in California. 

 

Recognizing the value of agricultural lands in supporting many, including the largest, colonies of 

tricolored blackbirds in recent years, a vigorous initiative to conserve the species on public and 

private lands is well established.  A precedent-setting voluntary conservation initiative operates 

under the guidance and facilitation of the multiagency and stakeholder Tricolored Blackbird 

Working Group.  That regional conservation partnership program of government agencies, dairy 

industry representatives, and conservation organizations addresses habitat enhancement and 

restoration opportunities, advises silage management on dairy pasture lands, engages in outreach 

and awareness campaigns, and strives to identify long-term solutions to harvest management 

practices that might replace public funding employed to partially compensate farmers that 

eschew or delay silage harvest to facilitate nest success.  The group is advancing land and 

resource management practices, which include wetlands enhancement with water management 

best practices and habitat enhancement techniques, including planting and protection of nest-

substrate plants, field flooding, and fencing.  The group’s representatives continuously engage in 

outreach, establish pre-breeding season agreements, and enroll farm operations in the 

conservation program.  The group guides responsible stewardship of resident colonies by 

facilitating efforts to implement strategies to reduce disturbance of colonies, identify buffers 

around nesting areas, monitor bird behavior, and set harvest times. 

 

In addition to the efforts of the working group, a subset of signatories to this letter have formally 

partnered with conservation organizations and applied for grant funding from the Natural 

Resources Conservation Service (NRCS) to secure funding for silage harvest management to 

protect tricolors.  The groups applied to NRCS’s Regional Conservation Partnership Program 

(RCPP), which provides funding through the Environmental Quality Incentives Program (EQIP) 

and other existing NRCS programs to fund silage buyouts and habitat restoration and 

enhancement for tricolors.  Specifically the project will:  

 

1. Implement the existing EQIP harvest management practice already successfully launched 

in California and critical over the last three years to the survival and successful 

reproduction of large tricolor colonies on dairy farms and forage operations in the Central 

Valley of California. 

2. Establish an innovative working group with industry partners to develop, vet and pilot 

potential long-term solutions that could substitute for harvest management practices when 

farmers have tricolor colonies on their fields and avoid situations leading to the 

destruction of colonies on forage fields. 

3. Implement an industry-led, promotional campaign highlighting farmers’ role in saving 

this species, changing perception among farmers, particularly dairy farmers, regarding 

this issue, and educating the public on the importance of tricolors, dairy and forage farms 

and the role of NRCS. 
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4. Complement the harvest management practice with habitat restoration and enhancement 

projects, increasing tricolor management practices on current or future Wetlands Reserve 

Program (WRP) properties and on private agricultural lands to provide additional safe 

places for colonies of tricolors to successfully nest. 

 

The $1.1 million grant application was awarded earlier this year and with the matching 

contributions from the grant applicants, there will be nearly $2 million dedicated to tricolor 

conservation efforts over the next five years.   

It is difficult to envision continued landowner participation in conservation efforts should a state 

or federal listing occur and legal prohibitions to ongoing land practices be invoked.  Listing the 

tricolored blackbird threatens to undermine Working Group efforts to the detriment of the 

species.  “Because tricolors completely overlap private property in the Central Valley, listing 

them as endangered would be disruptive and counterproductive” (Hamilton 2000:5).  With the 

species dependent to such a substantial degree on nesting habitat generated by the selective 

cultivation of triticale grain hybrids, dairy farmers voluntarily establish and sustain tricolored 

blackbird habitat on their lands.  Through changes in planting and harvesting decisions, the 

farmers can avoid attracting tricolored blackbirds to their lands and avoid liabilities associated 

with take.  Although listing the species may prohibit isolated incidents of nest destruction, it is 

likely to do more harm than good by leading to a long-term decline in the availability of nesting 

habitat on private lands. 

 

Suggestions for Future Management 

 

Monitoring 

 

The petition points to “surveys conducted in 1994, 1997, and 2000 [which] were similar enough 

in scope and effort to enable the detection of a significant downward trend in the population 

during this period (Cook and Toft 2005)” (CBD 2014:8).  And the petition states that 

“[b]eginning in 2008, the triennial statewide survey was revamped to include a strict new 

hierarchical coordination structure to standardize methodology and ensure more equal survey 

effort and thus more comparable results” (CBD 2014:7-8).  Neither of those observations is true.  

As we document in the letter submitted to the U.S. Department of the Interior and U.S. Fish and 

Wildlife Service, numerous survey efforts since 1969 have been initiated.  But none of the efforts 

to census the tricolored blackbird population in California has succeeded; the reported trends are 

likely an artifact of sampling design that cannot overcome the elusiveness and challenging 

ecology of the species. 

 

It is unlikely that there is any terrestrial vertebrate species in California with a life history and 

behavior that challenges census efforts more than the tricolored blackbird. The bird is 

characterized by mass flights to foraging grounds, colonial breeding, nesting in dense thickets of 

grasses and brambles, and en mass abandonment of primary nesting sites and dispersal to 

secondary sites. Given the shortcomings of the sampling procedures, missed portions of the 

occupied landscape, inconsistently applied colony-size estimation techniques, and summing of 

site-specific guesstimates of larger colonies with more accurate counts of birds in smaller 

colonies to obtain a statewide population size estimate, the available annual estimates cannot 
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falsify, and seem to support the hypothesis that the tricolored blackbird is experiencing relatively 

stable population numbers using diverse resources across widely distributed habitat patches in 

coastal wetlands, central valley agricultural lands and remnant wetlands, and southern California. 

 
The pervasive lack of rigor in the survey sampling techniques and lack of reliability in 

population size reports from decades of evolving efforts to provide a census of the tricolored 

blackbird is recognized by the one formal ongoing effort to link current knowledge of the bird to 

conservation actions, the Tricolored Blackbird Working Group.  The Working Group, as 

described above, involves representatives from regulatory agencies, regulated interests, and other 

stakeholders who share concern for the tricolored blackbird and a desire to work cooperatively to 

help to enhance their numbers and sustain the birds and their habitats.  One of the group’s 

primary current initiatives recognizes the inadequacy of past efforts to estimate population size 

and document trends, and is hosting an effort to develop a more robust survey method that might 

provide statistically sound evidence of proportional population changes between surveys given 

clearly articulated starting assumptions.  The approach – missing in past counting efforts and 

synthetic population-size estimates – attempts to generate unbiased estimates of the size of the 

California tricolored blackbird population using bioregion-based stratified sampling and 

establishing error estimates.  In the focused forum of the working group, where the conservation 

biology of the species and on-the-ground approaches to habitat management and restoration 

techniques are vetted, work to better understand tricolored blackbird population size and 

trajectory is the current focus. This initiative has the potential to generate well-informed 

estimates of the relative abundance of tricolored blackbirds in the future, and perhaps draw 

biologists closer to estimating accurately the bird’s statewide population size. 

 

Management Actions 

 

Habitat destruction, degradation, and fragmentation combine to produce the greatest threat to all 

native species residing in California.  But when the petition states that the “greatest threats to this 

species are the direct loss and degradation of habitat from human activities” and “most native 

habitats that once supported nesting and foraging Tricolored Blackbirds in the Central Valley 

have been replaced by urbanization and agricultural croplands unsuited to their needs” (CBD 

2014:37), the petition gets the issue of habitat loss strictly correct, while missing the key to why 

the blackbird survives today. The abundance of the tricolored blackbird certainly declined with 

the dramatic losses of its expansive pre-settlement habitats, mostly more than a century ago.  For 

some species such habitat losses are accompanied by a sustained decline in numbers that leads to 

risk of extirpation or extinction.  Not so with the tricolored blackbird. 

 

In an adaptive response not unprecedented among the native wildlife in California, but 

nonetheless an uncommon occurrence, the tricolored blackbird, when denied the wetland 

circumstances where it historically thrived, shifted habitats.  Nesting that once occurred nearly 

exclusively in flooded circumstances in vast tule stands moved to upland circumstances onto the 

aggressive invasive Himalayan blackberry and into agricultural situations where silage grasses 

for livestock offered nesting opportunities.  In certain managed circumstances nesting habitats 

are adjacent to particularly productive foraging habitats, rich sources of invertebrate prey and 

grains used by juvenile and adult birds. Although larger remnant wetlands still occur across the 
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Central Valley, the upland situations dominated by non-native plants and cultivated grasses now 

typically support the larger extant colonies of tricolored blackbirds.  The habitat of tricolored 

blackbirds is different than a century ago. Habitat loss, the primary threat to most imperiled 

species, does not threaten the continued existence of the blackbird. Recognizing that fact, efforts 

to enhance the suitability and productivity of the “new” upland habitat areas used by tricolored 

blackbirds – inducements to habitat management on the agricultural landscape – should be the 

primary focus of conservation planning for the tricolored blackbird.         

 

Availability and Sources of Information 

 

As we documented in our letter submitted to the U.S. Department of the Interior and U.S. Fish 

and Wildlife Service, there is good reason to be skeptical about claims made in the petition 

submitted to the Commission.  In light of this fact and the Department’s independent obligation 

to evaluate both the petition and other available information, we implore the Department to go to 

the source of the data regarding the numbers of tricolored blackbirds in California over the past 

several decades. With respect to historical data, a combination of published and gray literature 

provides a fair bit of detail that can be used to inform summed totals.  In some cases, sources of 

potential error are disclosed and in some cases error margins are disclosed.  With respect to more 

recent data, primary material such as data sheets may be available.  The underlying data sheets 

and ranges of estimates are invaluable because they drive home the high margin of error 

associated with summed populations presented as precise census counts.  The information in the 

petition here is largely derived from assertions and select data drawn from summary reports and 

other gray literature, not subjected to peer-review or published in scientific journals.  As a 

consequence, the Department is obliged to be critical in its assessment of the petition.  Center for 

Biological Diversity v. Fish and Game Commission (2008) 166 Cal.App.4th 597, 611. 

 

Conclusion 

 

In light of the foregoing and the information available to the Department, we urge you to 

recommend against designating tricolored blackbird as a candidate. 

Sincerely, 

 

J.P. Cativiela  

Program Coordinator, Dairy Cares 

Cc: Eric Loft, Chief, Wildlife Branch 

 Lacey Bauer, Senior Staff Counsel 

Encl. 
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March 2, 2015 

Sally Jewell, Secretary 

U.S. Department of the Interior 

1849 C Street, NW 

Washington, D.C. 20240 

Dan Ashe, Director 

U.S. Fish and Wildlife Service 

1849 C Street, NW 

Washington, D.C. 20240 

 

Re: Petition to List the Tricolored Blackbird as Endangered on an Emergency Basis 

Dear Secretary Jewell and Director Ashe: 

This letter is prepared and submitted by Dairy Cares, a coalition of California’s dairy producer 

and processor organizations, including the state’s largest producer trade associations (Western 

United Dairymen, California Dairy Campaign, Milk Producers Council, California Farm 

Bureau Federation, and California Cattlemen’s Association) and the largest milk processing 

companies and cooperatives (including California Dairies, Inc., Dairy Farmers of America-

Western Area Council, Hilmar Cheese Company, and Land O’Lakes, Inc.).  Formed in 2001, 

Dairy Cares is dedicated to promoting the long-term sustainability of California dairies. The 

coalition represents California’s more than 1,500 dairy farms. 

Joining us in support of this letter are the California Chamber of Commerce, California Building 

Industry Association, California Waterfowl Association, California Grain and Feed Association, 

California Association of Wheat Growers, and the Rural County Representatives of California. 

Together, we are writing to express our vehement opposition to the petition submitted by the 

Center for Biological Diversity to list the tricolored blackbird as an endangered species on an 

emergency basis.  The petition does not meet any of the relevant standards: 

 The standard for emergency action, 50 C.F.R. § 424.20, authorizing listing in the event of 

“any emergency posing a significant risk to the well-being of fish, wildlife, or plant.” 
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 The standard for a 90-day finding, 16 U.S.C. § 1533(b)(3)(A), “whether the petition 

presents substantial scientific or commercial information indicating that the petitioned 

action may be warranted.” 

 The standard for listing as endangered, 16 U.S.C. § 1532(6), whether the species “is in 

danger of extinction throughout all or a significant portion of its range.” 

With respect to the decision whether to list, the Secretary must make the determination “solely 

on the basis of the best scientific and commercial data available to him after conducting a review 

of the status of the species and after taking into account those efforts, if any, being made by any 

State or foreign nation, or any political subdivision of a State or foreign nation, to protect such 

species, whether by predator control, protection of habitat and food supply, or other conservation 

practices, within any area under its jurisdiction.” 16 U.S.C. § 1533(b)(1)(A). Furthermore, there 

is no right to petition for an emergency listing, see Fund for Animals, Inc. v. Hogan, 428 F.3d 

1059, 1064 (D.C. Cir. 2006), and emergency listing is an extraordinary action to be taken “only 

when there is an emergency posing a significant risk to the well-being of [the] species,” 16 

U.S.C. § 1533(b)(7). 

I. SUMMARY 

Petitioner has not met the standard for emergency listing or the standard for a 90-day “may be 

warranted” finding.  Therefore, the petition should be denied in toto.  The following facts support 

denial of the petition: 

 Accurate estimates of the size of the tricolored blackbird population are unavailable for 

any period in recorded history.  That said, available data indicate that the species’ 

abundance has been stable for the past 50 years. 

 The range and distribution of the tricolored blackbird appears to have remained stable 

since Neff conducted range-wide surveys in the 1930s.  The species appears to have 

adapted from pre-settlement conditions to a landscape dominated by non-native species 

and largely cultivated. 

 Conclusions regarding colony size are tentative at best due to the potential for large 

colonies to skew such conclusions and the high margins of error associated with 

estimates of large colony size. Assuming colony size has decreased over time, there is no 

evidence that this places the species at greater risk of extinction. In fact, the contrary is 

more likely if there are a larger number of smaller, more dispersed colonies. 

 There are regulatory mechanisms in place to prevent direct harm to the species in the 

form of coverage under the Migratory Bird Treaty Act (MBTA) and California 

Endangered Species Act (CESA).  A federal listing offers limited additional benefits.  In 

fact, federal listing threatens both current conservation efforts and the welfare of the 

species because it may encourage dairy farmers, who cultivate valuable nesting habitat 

for the species annually, to halt the practice. 
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 The petition is plagued by inaccuracies, which compel the Fish and Wildlife Service to be 

skeptical when assessing its merit. 

II. DISCUSSION 

A. Prior Regulatory Activity 

On April 8, 2004, the Center for Biological Diversity filed a petition to list the tricolored 

blackbird as a threatened or endangered species and requested emergency listing of the species. 

71 Fed. Reg. 70,483, 70,484 (Dec. 5, 2006). On May 25, 2004, the Fish and Wildlife Service 

determined that emergency listing was not warranted.  Id. On December 6, 2006, the Fish and 

Wildlife Service issued a 90-day finding that “the petition does not present substantial scientific 

or commercial information indicating that listing the tricolored blackbird may be warranted.” Id. 

at 70,483. 

B. Status and Trend 

Although data on tricolored blackbirds have been gathered for decades, survey methods for the 

species have varied widely and survey design has been virtually non-existent.  As a consequence, 

while the distribution of the species is well understood, accurate estimates of the sizes of 

tricolored blackbird populations are not available.  Below we describe the limits associated with 

available data regarding the status and trend of the species.  We also describe the reliable 

guidance for conservation planning that can be drawn from those data.  Available data are 

consistent with three hypotheses – that the range of the species has been stable over most of the 

past century, that the abundance of the species has been roughly stable over the past 50 years, 

and that the abundance of the species was likely substantially higher going back 80 years and 

further to the earliest recorded observations in the nineteenth century. 

No one has attempted to attach confidence intervals to the rough estimates of abundance from 

the more formal surveys of the tricolored blackbird carried out since the 1930s, which might 

allow inferences regarding its status and trends; however, there is little doubt that the margins of 

error associated with such intervals would be large.  As a consequence, “census” data available 

for the species are insufficient for purposes of testing more precise hypotheses about the 

abundance of the species.  This reflects the inability of surveyors to sample the entire range of 

the species and the failure to adopt a probabilistic sampling procedure that would allow 

conservation planners to draw inductive inference about areas not sampled from areas that are 

sampled (McDonald 2004).  In this context, reported survey results – even those that were 

gathered over the past 20 years – are insufficient to allow one to draw inferences about 

population trends.  Alarmist rhetoric about a precipitous decline and imminent extinction, which 

dates back to the 1930s (Neff 1937:62) and has been advanced repeatedly over the subsequent 

eight decades (for example, see Cook and Toft 2005), is not supported by the data that have 

accrued from the many counting efforts that have been carried out over that extended period. 
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1. Limits Associated with Available Data 

As is the case with many species of birds, there is anecdotal information regarding the tri-colored 

blackbird dating back to the mid-19
th

 century.  The petition makes reference the observation of 

A.L. Heermann in 1859 that large flocks of tricolored blackbirds would “darken the sky for some 

distance by their masses” (CBD 2015).  Surely what is known of the bird’s habitat requirements 

indicates that the extensive historic Sacramento-San Joaquin Delta and the West’s largest 

freshwater lake, Tulare Lake, most likely supported massive colonies. While indicating that 

efforts to estimate the abundance of tricolored blackbirds did not commence until the 1930s 

(CBD 2015:3), the petition includes the bold but wholly unsupported statement that “a history of 

market hunting and massive loss of native marshland habitat drastically reduced the population 

by the mid-twentieth century,” (CBD 2015:16).
1
  It must be acknowledged that there are no 

reliable data at all regarding the size and distribution of the tricolored blackbird population 

before the 1930s.  Claims that the birds numbered in the millions are based on surmise, not 

science. 

An effort to assess the status of the species was undertaken in the 1930s by Johnson Neff, an 

employee of the Bureau of Biological Survey within the U.S. Department of Agriculture (for 

example, see Neff 1937).  Neff properly noted that “[e]stimates of the population are notoriously 

inaccurate, and are subject to wide variation” (Neff 1937:65).  For this reason, he provided 

estimates in round figures, “for the best that can be expected is a general idea of relative 

numbers” (Neff 1937:66).  The data presented by Neff has been subject to interpretation, 

including in the petition.  The petition cites Hamilton et al. (1995) for the proposition “Neff 

observed about 1,105,100 individual Tricolors” (CBD 2015:18).  Perhaps inadvertently, the 

petitioner did not describe the time period over which Neff observed the species.  The 90-day 

finding states that “Neff estimated between 95,000 and 737,000 breeding birds for the 5-year 

timeframe.”  71 Fed. Reg. at 70,487.  DeHaven et al. (1975a:178) concluded that Neff identified 

an average of more than 375,000 breeding birds, and Beedy et al. (1991:13) concluded that Neff 

identified an average of about 480,000 breeding birds.  These statements are more precise than is 

appropriate, as Neff himself suggested and as subsequent investigations have borne out, given 

that the summing of rough estimates can propagate astonishingly high observer error. 

Thirty years passed after Neff’s efforts before another attempt was made to assess the status of 

the species.  DeHaven et al. (1975a) conducted surveys over the four-year period from 1969 

through 1972, attempting to sample the entire range of the species in 1971.  In 1969 and 1970, 

they concentrated on the Central Valley and in 1972 they focused on an area from the northern 

San Joaquin Valley to southern Oregon (DeHaven et al. 1975a:166).  The results are summarized 

in the 90-day finding and set out in Figure 1.  “During 1969-1972, we found about 532,000 

breeding birds, or about 133,000 a year” (DeHaven et al. 1975a:178). 

  

                                        
1
 Neff draws the opposite conclusion in his 1937 note, indicating that “[t]here is no indication that the Tri-colored 

Red-wing is losing ground,” and that the evidence “indicates that the Tri-colored Red-wing as a species is thriving” 

(Neff 1937:80).  Twenty-five years later, Orians drew the same conclusion as Neff regarding the status of the 

species (Orians 1961:309). 
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Figure 1 – Population Estimates, 1969-72 

 

Beedy et al. (1991) described estimates of tricolored blackbirds for the 1980s, reporting an 

average of 51,600 birds annually.  Beedy and Hamilton (1997:12) state that Beedy et al. (1991) 

reported a range for the same period of 35,000 to 110,000 birds (although we were not able to 

locate this range within the 1991 report).  Those data may be the sum of observations described 

in the appendices to the 1991 report.  Beedy and Hamilton (1997:12) caution that the population 

estimates for the 1980s were incomplete “because they included only sporadic surveys in the 

southern San Joaquin Valley…” 

Beedy and Hamilton (1997) report on annual surveys conducted from 1994 to 1997 (see Figure 

2).  The authors indicate the effectiveness of the 1994 survey was enhanced by rangewide 

observations of the blackbird in the preceding three years (Beedy and Hamilton 1997:13).  They 

also describe the 1997 survey as an intensive sampling effort that occurred throughout California 

(Beedy and Hamilton 1997:13).  They report the results of the 1994 and 1997 efforts by region 

and county, and caution that the 1995 and 1996 surveys did not include range-wide follow up 

and may have overlooked large breeding colonies (Beedy and Hamilton 1997:13).  As a 

consequence, the authors report the survey results but discount their value. It is notable that the 

authors include margins of error of ±15 percent with the reported 1994 and 1997 estimates.  

Unfortunately, they do not describe how they arrived at the error margins. 

Surveys were conducted in 1999 and 2000 and described in reports submitted to the Fish and 

Wildlife Service (Hamilton et al. 1999; Hamilton 2000).  Surveys were carried out over a three-

day period in April 1999, while a fourth day was added to the April 2000 effort (Hamilton 

2000:8).  In both years, further observations were added to the results from other dates within the 

year.  The number of colonies encountered totaled 53 in 1999 and 71 in 2000 (Hamilton 

2000:10).  Participation by DeHaven in the 2000 survey effort was identified as the specific 

source for fully 15,000 individual tricolored blackbird observations, in addition to the numbers 
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identified by other survey participants (Hamilton 2000:11).  Hamilton reported a total of 95,000 

birds in 1999 and 155,000 birds in 2000 (Hamilton 2000:25). 

Figure 2 – Population Estimates, 1994-97 

 

*Data characterized by Beedy and Hamilton (1997) as unreliable due to the limited 

survey effort during these years. 

A state-wide survey was conducted in 2001 by the Point Reyes Bird Observatory with support 

from the Fish and Wildlife Service; the authors reported a total of 142,045 birds (Humple and 

Churchwell 2002:9).  Whereas surveys from 1994 to 1997 took place on one day in April of each 

year, the 2001 survey recommended season-long sampling.  That said, most surveyors submitted 

only a single survey report; apparently, season-long surveys were not conducted (Humple and 

Churchwell 2002:12). 

Green and Edson (2004) coordinated a survey in 2004, which covered slightly more than 250 

total sites.  The survey was concentrated primarily in the Central Valley and from April 16-19, 

although it did include limited data collection beyond those spatial and temporal limits.  Green 

and Edson (2004:27) report estimates by county and habitat type in table 2 of their work, 

providing low and high summary estimates.  Notably, those summed low and high estimates 

range from a total of 135,385 to 312,485 birds.  The wide range is disproportionately a result of a 

large variance in estimates for a small number of the visited sites.  In particular, at one site 

multiple surveyors estimated between 11,000 and 102,000 individuals present, a range that 

reinforces the difficulty, described by Neff (1937) and others since, that is associated with 

estimating the real numbers of tricolored blackbirds in larger colonies. 

  

369,359 

208,000* 

56,890* 

232,960 

0

50000

100000

150000

200000

250000

300000

350000

400000

1994 1995 1996 1997



Secretary Jewell and Director Ashe 
March 2, 2015 

Page 7 of 18 

 

 

Figure 3 - Population Estimates, 1999-2001 

 

Multiple references are made to a 2005 survey (CBD 2015; Hamilton 2004; Kelsey 2008; Kyle 

and Kelsey 2011).  Petitioners indicate that “[n]umbers are unknown for the 2005 survey.”  

Kelsey (2008) and Kyle and Kelsey (2011) report a total of 257,802 birds in 2005.  The 

tricolored blackbird portal maintained by University of California, Davis, includes a 

bibliography with an unpublished statewide survey by EDAW. 

In 2008, an effort was made to improve upon past surveys.  This included commencement of 

triennial surveys (which have since occurred in 2008, 2011, and 2014), the introduction of the 

online tricolored blackbird portal (to allow entries to be recorded over the internet), and the 

identification of county coordinators, intended to increase the quantity and quality of the survey 

effort.  While the petition indicates that the same survey protocol was used for all three surveys 

(CBD 2015:21), there are a number of differences between the first two protocols and the 2014 

protocol. 

A survey form allowed participants to record their best estimate with minimum and maximum 

estimates.  The 2008 and 2011 protocols state that “you are providing us with an approximation 

of colony size and not an exact count.”  No specific guidance was provided to participants 

regarding the development of minimum, maximum, and best estimates.  Apparently, individual 

survey returns were combined by summing the “best estimates,” subject to adjustment by Meese 

in circumstances where he visited the survey site (Meese 2014; Kyle and Kelsey 2011; Kelsey 

2008).  Those summed data are set out in Figure 4, below. 

In the process of amalgamating the data into brief summary reports conveying survey results for 

2008, 2011, and 2014, the petition authors have failed to convey critical information, including 

the ranges associated with minimum and maximum estimates, which could have readily been 

presented in summary form in tables or figures.  One example from the 2011 survey illustrates 

the problem associated with failing to do so.  The survey identified with number 5681 from the 
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database maintained on the tricolored blackbird portal (available at 

http://tricolor.ice.ucdavis.edu/content/ urncatalogicetrbladd-383) reported a best estimate of 

8,000 with a minimum of 5,000 and a maximum of 12,000.  The report also includes the 

following narrative: “Difficult to estimate number of birds at the dairy because colonies are 

asynchronous….  The actual number of birds could easily be three times higher than what I've 

reported.” 

Figure 4 – Population Estimates, 2008, 2011, and 2014 

 

 2. Lessons that Can Be Drawn from Available Data 

The petition provides a skewed and garbled summary and assessment of available data pertinent 

to the status and trend of the tricolored blackbird.  For example, although the petition includes 

discussion of DeHaven et al. (1975a), it fails to offer the annual and average population 

estimates provided by DeHaven and his colleagues (CBD 2015:18).  Likewise, the petition 

acknowledges that Beedy and his colleagues estimated the tricolored blackbird population size 

was, on average, approximately 52,000 breeding adults annually during the 1980s, but it 

discounts the estimates from the 1980s claiming that they “were not based well enough on field 

surveys and so cannot be considered adequate for evaluating the population for the period 

addressed” (CBD 2015:18). 

As discussed above, there are real limits to making any reliable inferences using the available 

tricolored blackbird data as a basis for informing public policy; shortcomings in the design and 

implementation of surveys taint even the most contemporary data.  But, rather than dismiss the 

population estimates made by the various surveys outright, it is more appropriate to consider all 

available counts and estimates in the spatial and temporal context in which they were reported to 

evaluate the species’ status and trend.  Table 1 provides a summary of the relevant information 

(all numbers are rounded to 1000s). 
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Table 1 – Summary of Data regarding Populations 

Source Time period covered Information regarding population 

Neff 1931-1936 Estimated 1.5 million nests over 6 year 

period (Neff 1937:79) 

Interpreted to estimate annual abundance 

ranging from 95,000 to 737,000 birds (71 

Fed. Reg. at 70,487) 

Interpreted to include observations of 

1,105,000 birds over the 6 year period 

(CBD 2015:18) 

DeHaven et al. 1969-1972 84,850 to 181,000 birds annually (average 

133,000) (DeHaven et al. 1975a:177-78) 

Beedy et al. 1980s 35,000 to 110,000 birds annually (average 

51,600) (Beedy et al. 1991:13; Beedy and 

Hamilton 1997:12) 

Beedy and Hamilton 1994-1997 57,000-370,000 (Beedy and Hamilton 

1997:13) 

Hamilton 1999-2000 95,000 and 155,000 birds, respectively,  

during years surveyed (Hamilton 2000) 

Humple and 

Churchwell 

2001 142,045 birds (Humple and Churchwell 

2002) 

Green and Edson 2004 Estimate of 135,385 to 312,485 birds 

during a survey concentrated in the 

Central Valley (Green and Edson 2004) 

Kyle and Kelsey 2005 257,802 birds (Kyle and Kelsey 

2011:Table 3; Kelsey 2008:Table 3) 

Meese and others 2008, 2011, 2014 145,000 to 395,000 birds annually during 

years surveyed (Meese 2014) 

The data presented by Neff can be reconciled with the notion that the tricolored blackbird 

population was substantially larger in the 1930s than it is today; and one could reason that Neff 

may have underreported the size of the population due to his constrained survey effort in relation 

to the species’ expansive range.  But, it is also possible that Neff, who surveyed over a nearly 

three-month period in some years, counted some number of birds (perhaps a substantial number) 
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on multiple occasions.  In addition, it was necessary to make estimates of very large numbers of 

nests.  As Neff himself readily acknowledged, his estimates were bound to be inaccurate and 

subject to wide variations (Neff 1937:65). 

The more recent data indicate that, over the past 45 years, the population of the tricolored 

blackbird has fluctuated from approximately 50,000 individuals to more than 400,000.  As Lande 

(2002:19) warns those who need to estimate the sizes of populations for purposes of viability 

analyses, “[a]ll populations fluctuate stochastically, with coefficients of variation in annual 

census sizes usually in the range of about 20 to 80%.”  This statement usefully applies to 

tricolored blackbirds, with the survey data providing strong evidence of high inter-annual 

variability in survey numbers (Graves et al. 2013).  As Graves and her co-authors suggest, it is 

inappropriate to draw conclusions from short-term trend data, especially data that are 

accompanied by high estimation error.  The most recent survey numbers must be viewed in that 

light. 

That said, the data in Table 1 from the first half of that period suggest lower population numbers 

than those from the second half of the period.  In fact, in every year but one between 1969 and 

1989, tricolored blackbird numbers reported were lower than those reported in 2014.  Moreover, 

data from the second half of that multi-decade period do not indicate that the size of the 

blackbird population plummeted as the petition asserts (CBD 2015:20); instead, the data are 

consistent with that of a population that has fluctuated, but persists above the low of about 

100,000 individuals that was recorded at the turn of the millennium (see Figure 5). 

The petition contends that every report on the tricolored blackbird since the 1970s has sounded 

an alarm bell regarding a precipitous decline and worrisome conservation status of the species 

(CBD 2015:22).  Some commentators predicted imminent extinction several years before the 

highest population estimate in decades in 2008 (see Cook and Toft 2005), and even when 

reporting those record survey numbers, Kelsey states (inexplicably) that “[t]here have been 

striking declines in the abundance of Tricolored Blackbirds over the last 70 years” (Kelsey 

2008:7).  But others have been more circumspect (for example Graves et al. 2013).  Available 

data do not bear out the petitioners’ narrative of diminishing numbers over decades followed by 

a monotonic slide toward oblivion.  Rather, taken at face value, the data suggest that the species 

has been bouncing around at numbers fewer than 100,000 to 400,000 tricolored blackbirds for 

the past 50 years.  It is likely that reported numbers are consistently lower than the actual 

population size due to geographically and temporally constrained survey conditions that miss 

blackbirds that may be dispersing among colony sites and/or occur outside of the survey 

envelopes (which have varied in site numbers and locations in every year in the survey record).  

Available scientific information on the tricolored blackbird’s abundance contradicts the assertion 

in the petition that the species is in danger of extinction or likely to become in danger of 

extinction throughout all or a significant portion of its range. 
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Figure 5 – Population Estimates Reported in the Triennial Survey Reports 

 

*Estimates provided in 1995, 1996, and 1999 were described as underestimates by the authors of the reports 

summarizing the data for those years. It is near certain that data for all years underestimate the population given 

limited survey effort, included sites visited. 

C. Distribution 

The tricolored blackbird occurs mostly within California, where it has been recorded in 46 

counties from Imperial and San Diego in the south to Modoc and Siskiyou in the north.  71 Fed. 

Reg. at 70,485.  The bird’s range extends south into Baja California, north into Oregon and 

Washington, and east into Nevada.  That range appears to have been stable from the time Neff 

conducted his studies of the blackbird to the present; the most recent survey covered portions of 

41 counties, and the bird was sighted in 37 of those.  That survey was limited to a three-day 

period (April 18-20, 2014), the locations surveyed within counties were limited (fewer than 10 

locations were surveyed in 14 of the counties included in the survey), and at least two counties 

known to be inhabited in the past – Imperial and Siskiyou counties – were not included (Meese 

2014).  Furthermore, the survey protocol provided that the survey effort could be limited to 15 
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minutes of observation of a location (see http://tricolor.ice.ucdavis.edu/content/tricolored-

blackbird-statewide-survey-protocol -- last visited Feb. 18, 2015). 

Species facing imminent extinction, without exception, experience declines in population 

numbers and reduction in their geographic range and the distribution of populations within that 

range.  Those circumstances are the inevitable outcome of habitat loss and the concomitant 

insularization of the remaining areas of the landscape that can be occupied by the imperiled 

species (Groom et al. 2005, Wilcox and Murphy 1985).  Those circumstances do not apply with 

the tricolored blackbird.  Rather, the range and distribution of the species is as described in the 

Service’s previous 90-day finding: “The species is found throughout the majority of its historical 

range, with additional new breeding populations documented in Washington, Oregon, and 

Nevada. Therefore, we find that the petition and other information otherwise available to us does 

not contain substantial scientific or commercial information indicating that the continued 

existence of the species is threatened by the present or threatened destruction, modification, or 

curtailment of the species’ habitat or range.”  71 Fed. Reg. at 70,488. 

Not only does the blackbird still occupy the majority of its apparent historical range, but 

geographic areas within that range, which never experienced colonies of large size, exhibit 

sustained occupancy by colonies of lesser size. The contemporary distribution of the blackbird 

includes numerous colonies that number fewer than a thousand individuals in wetland and 

upland circumstances that cannot support larger colonies.  An instructive example of a persistent 

“small colony” is a demographic unit of tricolored blackbirds, which overwinters in California, 

but breeds in Nevada’s Carson Valley; it has persisted as about 20 nesting pairs since at least 

1996 on a two-acre marsh in a grazed pasture (Ammon and Woods 2008; Floyd et al. 2007).  No 

data support the contention that colonies numbering fewer than thousands of individuals are at 

risk of extirpation where habitat – described as vegetation composition and structure, food 

resources, and defenses against predators – is available. 

Despite documentation of site fidelity, reproductive success, and persistence of smaller colonies, 

the petition asserts that “Allee effects” (or “inverse density dependence” – CBD 2015:48) put the 

tricolored blackbird at the same risk of precipitous decline toward extinction that, it has been 

speculated, led to the demise of the passenger pigeon.  No data support such an assertion. Indeed, 

unlike the passenger pigeon, which apparently was unable to survive the razing of eastern forests 

reducing its distribution and unable to tolerate massive losses due to hunting, the tricolored 

blackbird has shifted from the expansive low marshlands that characterized pre-settlement 

California and has adapted to upland circumstances dominated by non-native vegetation on a 

largely cultivated landscape (Orians 1961).  The passenger pigeon went from vast colonies in 

continuous habitat to its disappearance in a few short decades; the tricolored blackbird has gone 

from very large colonies to smaller colonies that appear to accommodate their remaining natural 

habitats and take advantage of new landscape circumstances over the period of a century.  The 

analogy of the ill-fated passenger pigeon could not be less ecologically and evolutionarily apt. 

 

The petition contends that the tricolored blackbird “has been extirpated or nearly extirpated in 

portions of its former range” (CBD 2015:12).  As far back as the intensive ecological studies by 

Gordon Orians and colleagues, it was recognized that highly dispersive colonies of widely 

http://tricolor.ice.ucdavis.edu/content/tricolored-blackbird-statewide-survey-protocol
http://tricolor.ice.ucdavis.edu/content/tricolored-blackbird-statewide-survey-protocol
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varying sizes occupied a diffuse mosaic of landscape circumstances shifting among habitats and 

resources within and between years.  Subsequent researchers have characterized the species as 

nomadic and erratic (DeHaven et al. 1975b) and opined that perceived local or regional declines 

may resemble population collapses but likely are the result of the species’ behavior (Hamilton 

1998).  To any extent that tricolored blackbirds have abandoned portions of their “former range,” 

the species appears to have concomitantly expanded its range into adjacent or more distant areas, 

often taking advantage of fresh landscape circumstances, including novel physical and biotic 

resources.  Orians (1961:309) anticipated the phenomenon to come: “Today in the Great Valley 

dams and levees have virtually eliminated extensive winter flooding, most of the vast marshes 

have been drained, and the alkali flats and prairies are now under cultivation, so that it might be 

expected that the Tricolored Blackbird, its system no longer adapted to present-day conditions, 

would be in danger of extinction … [h]owever, the attributes of the social system which adapted 

it to former conditions have actually pre-adapted it to agriculture.” 

D. Population Structuring 

The petition makes much of the purported long-term decline in average colony size.  Graves et 

al. (2013) report a 63 percent decline in average colony size from 1935 to 1975.  At the same 

time, they report no decline from the 1970s to 2009; a finding the petition explicitly and 

implicitly disputes.  Meese (2014:11) presents only limited information regarding colony size, 

asserting that the 10 largest colonies represent a decreasing proportion of the tricolored blackbird 

population over time.  It is reasonable to hypothesize that over the last century average colony 

size has declined, primarily due to reduction and fragmentation of wetland habitats used by the 

species and due to the shifting mosaic of agricultural habitats.  But empirical support for this 

hypothesis may only be derived from analysis of the above-described data set.  Colony size 

estimates are least reliable at the upper end of the colony-size continuum.  Estimates of the sizes 

of colonies with greater than a thousand birds both are perforce accompanied by very large error 

bars and suffer from estimation techniques that are inconsistently applied across time.  For 

example, Green and Edson (2004) estimated a single colony to be made up of between 11,000 

and 102,000 individual tricolored blackbirds.  That extraordinarily wide colony-size 

“guesstimate” compromises the integrity of any synthetic population size estimate.  Furthermore, 

the database maintained on the tricolored blackbird portal includes many colony size estimates 

that are confoundingly inexact.  For example, the site survey identified as number 5241 

(available at http://tricolor.ice.ucdavis.edu/content/urncatalogicetrbladd-125) from 2011, 

reported minimum and maximum estimates of 20,000 to 60,000 individuals.  Because any 

analysis of a species’ status and population trend can only be as good as the data upon which it is 

based, it must be acknowledged that any inference drawn from the information presented in the 

petition and extant literature regarding colony size is accompanied by high (perhaps, 

unacceptably high) levels of uncertainty. 

Even assuming that there has been a long-term decline in the proportion of the tricolored 

blackbird population that exists in the 10 largest colonies, or that there has been a decline in the 

average size of all colonies, it is not clear that this places the species at greater risk of extinction 

than in previous decades.  The petition claims, without any support, that “bigger colonies are 

more successful for breeding” (CBD 2015:27).  But there are reasons to expect that a larger 

number of smaller, more dispersed colonies may be equally or more effective as a hedge against 
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extinction than a smaller number of large colonies.  One reason is that dispersed blackbird 

populations may be less prone to extreme, stochastic environmental events – flooding, fire, or 

disease outbreaks -- that might result in mortality or reproductive failure (see Primack 2006).  In 

light of the foregoing, the petition has failed to establish based on available scientific information 

that, due to changes in the structure of the tricolored blackbird population(s) over time the 

species is in danger of extinction or likely to become in danger of extinction throughout all or a 

significant portion of its range.  Available information contradicts that assertion.  The species has 

exhibited relative stability in numbers over a several-decades-long period.  The numerical 

stability of the tricolored blackbird is attributable at least in part to the contemporary distribution 

of the species, spreading the risk of extinction across many colonies inhabiting a wide and varied 

landscape under natural and managed conditions. 

E. Regulatory Mechanisms 

The tricolored blackbird is protected under the Migratory Bird Treaty Act (MBTA).  The MBTA 

makes it illegal for anyone to take, possess, import, export, transport, sell, purchase, barter, or 

offer for sale, purchase, or barter, any migratory bird, or the parts, nests, or eggs of such a bird 

except under the terms of a valid permit issued pursuant to Federal regulations.  16 U.S.C. § 703. 

The tricolored blackbird is listed as endangered under the California Endangered Species Act 

(CESA).  It was added to the list in December, 2014, on an emergency basis by the California 

Fish and Game Commission. Fish and Game Code section 2080 prohibits take of any species that 

the Commission determines to be endangered or threatened. Fish and Game Code section 86 

defines take to mean “hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, 

capture, or kill.”  Cal. Fish & Game Code § 86. 

F. Conservation Efforts 

In 2004, a group composed of agricultural organizations, other landowner groups, wildlife and 

conservation agency representatives, tricolored-blackbird researchers, and conservation 

organizations convened the Tricolored Blackbird Working Group.  The purposes of this Working 

Group have been to improve human understanding of the species, advance efforts to improve 

habitat for the species, and to address the conservation challenges posed by tricolored blackbirds 

that nest in silage fields on dairy farms.  The Working Group developed and adopted a 

Conservation Plan for Tricolored Blackbird in 2007, which was updated in 2009.  That document 

has guided activities of the Working Group and on the ground conservation efforts to improve 

habitat for the species.  Those efforts are important to recognize as they illustrate the 

commitment of agency and stakeholder groups to pursuit of meaningful conservation of 

tricolored blackbirds through land use adjustments. 

Regulated interests participate in voluntary conservation efforts in order to seek win-win 

solutions.  Listing the tricolored blackbird threatens to undermine Working Group efforts to the 

detriment of the species.  “Because tricolors completely overlap private property in the Central 

Valley, listing them as endangered would be disruptive and counterproductive” (Hamilton 

2000:5).  This is the case because the species is dependent to a substantial degree on artificially 

created nesting habitat to reproduce.  Dairy farmers voluntarily establish such nesting habitat on 
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their lands.  Through changes in planting and harvesting decisions, the farmers can avoid 

attracting tricolored blackbirds to their lands and also avoid liability for take.  Although listing 

the species may prohibit isolated incidents of nest destruction, it is likely to do more harm than 

good by leading to a long-term decline in the availability of nesting habitat. 

Nonetheless, the petition documents, with unsubstantiated detail, annual events in which 

agricultural habitats are disturbed, degraded, or destroyed by inopportune cutting of all or parts 

of silage fields.  It is alleged that these events render such habitats unsuitable and account for 

very substantial losses of nests and offspring.  But not explicitly reported in the petition are the 

records of birds successfully fledged from breeding colonies in agricultural fields.  Those 

blackbirds from agricultural fields exist in every colony count and every survey report over the 

past 50 years.  Absent regulatory prohibitions against take, productive agricultural habitats have 

produced a substantial portion of the tricolored blackbirds fledged in every survey year, and 

continue to contribute to the species’ large population numbers and its persistence. 

G. Inaccuracies in the Petition 

In determining whether emergency listing is appropriate and whether the petition presents 

substantial scientific or commercial information indicating that the petitioned action may be 

warranted, the Fish and Wildlife Service cannot simply accept the claims made in the petition.  

This is particularly the case where, as here, the petitioner engages in both incomplete 

presentation of scientific information and misinterpretation or misrepresentation of such 

information.  In such cases, the Service is obligated to conduct its own review and assessment of 

available data and analyses rather than rely on the petition. 

Incomplete presentation of scientific information in the petition is illustrated in section 5.0 with 

respect to tricolored blackbird abundance.  The section includes a quotation from a secondary 

source describing certain findings reported by Neff in his 1937 publication, and a lengthy 

description of the summed data from the 2008, 2011, and 2014 statewide survey efforts (CBD 

2015:27-28).  But the petition does not even reference the many other data and analyses that 

must be taken into account when assessing the size and distribution of the tricolored blackbird 

population (for example, from DeHaven 1975; Beedy et al. 1991; Beedy and Hamilton 1997; 

Humple and Churchwell 2002).  It also does not make reference to the summed data set out in 

Kelsey (2008) and Kyle and Kelsey (2011).  These works are referenced in citations in the 

petition, but they are absent from the petition despite their direct relevance in the section of the 

petition addressing the abundance of the species. 

Misinterpretation or misrepresentation of scientific information occurs where the petition draws 

conclusions that are not supported by the literature and underlying analyses cited.  This occurs, 

for example, where the petition cites Neff (1937) and Meese (2014) for the proposition that “the 

entire global population of Tricolored Blackbirds counted during surveys is less than half the size 

of a single colony that was reported in 1934" (CBD 2015:49).  The statement is inaccurate, in 

part, because the statewide survey does not constitute a census of "the entire global population" 

of the species.  Rather it is a survey of only a portion of the species' known range; for example, 

excluding areas outside California, excluding counties within California that are known to be 

inhabited (such as Imperial and Siskiyou counties), and only sampling a fraction of the available 
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habitat areas in other counties within California.  It also does not reflect the uncertainties 

associated with the data that were reported in the 1930s and more recently. 

These and other inaccuracies in the petition are exacerbated by the poor scientific quality of 

much of the literature on the tricolored blackbird.  This literature, which predominantly takes the 

form of unpublished reports and published material subjected to minimal peer review, includes 

responsible reporting on data collection, data analyses, and discussion of pertinent findings, but 

also includes findings that stray far from data and analyses presented.  For example, Meese 

(2014) makes the statement – quoted in the petition – that “[t]he results of the 2014 Tricolored 

Blackbird Statewide Survey show that there are far fewer birds now than in the recent past."  

This statement is contradicted by data reported by DeHaven (1975) for late 1960s and early 

1970s, Beedy et al. (1991) for the 1980s, and in the prior statewide survey report by Kyle and 

Kelsey (2011) for the period 1999-2001.  Meese, in his recent writings, is perhaps determined to 

disregard all prior data and focus only on the three most-recent triennial surveys.  But that effort 

to narrow the relevant data set is inappropriate for a number of reasons, among which are the 

clear inadequacy of three surveys to establish a population trend and the absence of legitimate 

grounds to dismiss the earlier data outright. 
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III. CONCLUSION 

In light of the foregoing and available scientific information regarding the tricolored blackbird, 

we request that you decline to take emergency action with respect to the species and make a 90-

day finding that the petition does not present substantial scientific or commercial information 

indicating that listing the species may be warranted.  We look forward to continuing to work 

with the Service and other interested parties through the Tricolored Blackbird Working Group to 

take appropriate conservation actions with respect to the species. 

Sincerely, 

 

J.P. Cativiela 

Program Coordinator, Dairy Cares 

 

Cc: Ren Lohoefener, Regional Director, U.S. Fish and Wildlife Service 

 Charlton Bonham, Director, California Department of Fish and Wildlife 
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March 2, 2015 

Sally Jewell, Secretary 
U.S. Department of the Interior 
1849 C Street, NW 
Washington, D.C. 20240 

Dan Ashe, Director 
U.S. Fish and Wildlife Service 
1849 C Street, NW 
Washington, D.C. 20240 

 

Re: Petition to List the Tricolored Blackbird as Endangered on an Emergency Basis 

Dear Secretary Jewell and Director Ashe: 

This letter is prepared and submitted by Dairy Cares, a coalition of California’s dairy producer 
and processor organizations, including the state’s largest producer trade associations (Western 
United Dairymen, California Dairy Campaign, Milk Producers Council, California Farm 
Bureau Federation, and California Cattlemen’s Association) and the largest milk processing 
companies and cooperatives (including California Dairies, Inc., Dairy Farmers of America-
Western Area Council, Hilmar Cheese Company, and Land O’Lakes, Inc.).  Formed in 2001, 
Dairy Cares is dedicated to promoting the long-term sustainability of California dairies. The 
coalition represents California’s more than 1,500 dairy farms. 

Joining us in support of this letter are the California Chamber of Commerce, California Building 
Industry Association, California Waterfowl Association, California Grain and Feed Association, 
California Association of Wheat Growers, and the Rural County Representatives of California. 
Together, we are writing to express our vehement opposition to the petition submitted by the 
Center for Biological Diversity to list the tricolored blackbird as an endangered species on an 
emergency basis.  The petition does not meet any of the relevant standards: 

 The standard for emergency action, 50 C.F.R. § 424.20, authorizing listing in the event of 
“any emergency posing a significant risk to the well-being of fish, wildlife, or plant.” 
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 The standard for a 90-day finding, 16 U.S.C. § 1533(b)(3)(A), “whether the petition 
presents substantial scientific or commercial information indicating that the petitioned 
action may be warranted.” 

 The standard for listing as endangered, 16 U.S.C. § 1532(6), whether the species “is in 
danger of extinction throughout all or a significant portion of its range.” 

With respect to the decision whether to list, the Secretary must make the determination “solely 
on the basis of the best scientific and commercial data available to him after conducting a review 
of the status of the species and after taking into account those efforts, if any, being made by any 
State or foreign nation, or any political subdivision of a State or foreign nation, to protect such 
species, whether by predator control, protection of habitat and food supply, or other conservation 
practices, within any area under its jurisdiction.” 16 U.S.C. § 1533(b)(1)(A). Furthermore, there 
is no right to petition for an emergency listing, see Fund for Animals, Inc. v. Hogan, 428 F.3d 
1059, 1064 (D.C. Cir. 2006), and emergency listing is an extraordinary action to be taken “only 
when there is an emergency posing a significant risk to the well-being of [the] species,” 16 
U.S.C. § 1533(b)(7). 

I. SUMMARY 

Petitioner has not met the standard for emergency listing or the standard for a 90-day “may be 
warranted” finding.  Therefore, the petition should be denied in toto.  The following facts support 
denial of the petition: 

 Accurate estimates of the size of the tricolored blackbird population are unavailable for 
any period in recorded history.  That said, available data indicate that the species’ 
abundance has been stable for the past 50 years. 

 The range and distribution of the tricolored blackbird appears to have remained stable 
since Neff conducted range-wide surveys in the 1930s.  The species appears to have 
adapted from pre-settlement conditions to a landscape dominated by non-native species 
and largely cultivated. 

 Conclusions regarding colony size are tentative at best due to the potential for large 
colonies to skew such conclusions and the high margins of error associated with 
estimates of large colony size. Assuming colony size has decreased over time, there is no 
evidence that this places the species at greater risk of extinction. In fact, the contrary is 
more likely if there are a larger number of smaller, more dispersed colonies. 

 There are regulatory mechanisms in place to prevent direct harm to the species in the 
form of coverage under the Migratory Bird Treaty Act (MBTA) and California 
Endangered Species Act (CESA).  A federal listing offers limited additional benefits.  In 
fact, federal listing threatens both current conservation efforts and the welfare of the 
species because it may encourage dairy farmers, who cultivate valuable nesting habitat 
for the species annually, to halt the practice. 
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 The petition is plagued by inaccuracies, which compel the Fish and Wildlife Service to be 
skeptical when assessing its merit. 

II. DISCUSSION 

A. Prior Regulatory Activity 

On April 8, 2004, the Center for Biological Diversity filed a petition to list the tricolored 
blackbird as a threatened or endangered species and requested emergency listing of the species. 
71 Fed. Reg. 70,483, 70,484 (Dec. 5, 2006). On May 25, 2004, the Fish and Wildlife Service 
determined that emergency listing was not warranted.  Id. On December 6, 2006, the Fish and 
Wildlife Service issued a 90-day finding that “the petition does not present substantial scientific 
or commercial information indicating that listing the tricolored blackbird may be warranted.” Id. 
at 70,483. 

B. Status and Trend 

Although data on tricolored blackbirds have been gathered for decades, survey methods for the 
species have varied widely and survey design has been virtually non-existent.  As a consequence, 
while the distribution of the species is well understood, accurate estimates of the sizes of 
tricolored blackbird populations are not available.  Below we describe the limits associated with 
available data regarding the status and trend of the species.  We also describe the reliable 
guidance for conservation planning that can be drawn from those data.  Available data are 
consistent with three hypotheses – that the range of the species has been stable over most of the 
past century, that the abundance of the species has been roughly stable over the past 50 years, 
and that the abundance of the species was likely substantially higher going back 80 years and 
further to the earliest recorded observations in the nineteenth century. 

No one has attempted to attach confidence intervals to the rough estimates of abundance from 
the more formal surveys of the tricolored blackbird carried out since the 1930s, which might 
allow inferences regarding its status and trends; however, there is little doubt that the margins of 
error associated with such intervals would be large.  As a consequence, “census” data available 
for the species are insufficient for purposes of testing more precise hypotheses about the 
abundance of the species.  This reflects the inability of surveyors to sample the entire range of 
the species and the failure to adopt a probabilistic sampling procedure that would allow 
conservation planners to draw inductive inference about areas not sampled from areas that are 
sampled (McDonald 2004).  In this context, reported survey results – even those that were 
gathered over the past 20 years – are insufficient to allow one to draw inferences about 
population trends.  Alarmist rhetoric about a precipitous decline and imminent extinction, which 
dates back to the 1930s (Neff 1937:62) and has been advanced repeatedly over the subsequent 
eight decades (for example, see Cook and Toft 2005), is not supported by the data that have 
accrued from the many counting efforts that have been carried out over that extended period. 
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1. Limits Associated with Available Data 

As is the case with many species of birds, there is anecdotal information regarding the tri-colored 
blackbird dating back to the mid-19th century.  The petition makes reference the observation of 
A.L. Heermann in 1859 that large flocks of tricolored blackbirds would “darken the sky for some 
distance by their masses” (CBD 2015).  Surely what is known of the bird’s habitat requirements 
indicates that the extensive historic Sacramento-San Joaquin Delta and the West’s largest 
freshwater lake, Tulare Lake, most likely supported massive colonies. While indicating that 
efforts to estimate the abundance of tricolored blackbirds did not commence until the 1930s 
(CBD 2015:3), the petition includes the bold but wholly unsupported statement that “a history of 
market hunting and massive loss of native marshland habitat drastically reduced the population 
by the mid-twentieth century,” (CBD 2015:16).1  It must be acknowledged that there are no 
reliable data at all regarding the size and distribution of the tricolored blackbird population 
before the 1930s.  Claims that the birds numbered in the millions are based on surmise, not 
science. 

An effort to assess the status of the species was undertaken in the 1930s by Johnson Neff, an 
employee of the Bureau of Biological Survey within the U.S. Department of Agriculture (for 
example, see Neff 1937).  Neff properly noted that “[e]stimates of the population are notoriously 
inaccurate, and are subject to wide variation” (Neff 1937:65).  For this reason, he provided 
estimates in round figures, “for the best that can be expected is a general idea of relative 
numbers” (Neff 1937:66).  The data presented by Neff has been subject to interpretation, 
including in the petition.  The petition cites Hamilton et al. (1995) for the proposition “Neff 
observed about 1,105,100 individual Tricolors” (CBD 2015:18).  Perhaps inadvertently, the 
petitioner did not describe the time period over which Neff observed the species.  The 90-day 
finding states that “Neff estimated between 95,000 and 737,000 breeding birds for the 5-year 
timeframe.”  71 Fed. Reg. at 70,487.  DeHaven et al. (1975a:178) concluded that Neff identified 
an average of more than 375,000 breeding birds, and Beedy et al. (1991:13) concluded that Neff 
identified an average of about 480,000 breeding birds.  These statements are more precise than is 
appropriate, as Neff himself suggested and as subsequent investigations have borne out, given 
that the summing of rough estimates can propagate astonishingly high observer error. 

Thirty years passed after Neff’s efforts before another attempt was made to assess the status of 
the species.  DeHaven et al. (1975a) conducted surveys over the four-year period from 1969 
through 1972, attempting to sample the entire range of the species in 1971.  In 1969 and 1970, 
they concentrated on the Central Valley and in 1972 they focused on an area from the northern 
San Joaquin Valley to southern Oregon (DeHaven et al. 1975a:166).  The results are summarized 
in the 90-day finding and set out in Figure 1.  “During 1969-1972, we found about 532,000 
breeding birds, or about 133,000 a year” (DeHaven et al. 1975a:178). 
  

                                        
1 Neff draws the opposite conclusion in his 1937 note, indicating that “[t]here is no indication that the Tri-colored 
Red-wing is losing ground,” and that the evidence “indicates that the Tri-colored Red-wing as a species is thriving” 
(Neff 1937:80).  Twenty-five years later, Orians drew the same conclusion as Neff regarding the status of the 
species (Orians 1961:309). 
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Figure 1 – Population Estimates, 1969-72 

 

Beedy et al. (1991) described estimates of tricolored blackbirds for the 1980s, reporting an 
average of 51,600 birds annually.  Beedy and Hamilton (1997:12) state that Beedy et al. (1991) 
reported a range for the same period of 35,000 to 110,000 birds (although we were not able to 
locate this range within the 1991 report).  Those data may be the sum of observations described 
in the appendices to the 1991 report.  Beedy and Hamilton (1997:12) caution that the population 
estimates for the 1980s were incomplete “because they included only sporadic surveys in the 
southern San Joaquin Valley…” 

Beedy and Hamilton (1997) report on annual surveys conducted from 1994 to 1997 (see Figure 
2).  The authors indicate the effectiveness of the 1994 survey was enhanced by rangewide 
observations of the blackbird in the preceding three years (Beedy and Hamilton 1997:13).  They 
also describe the 1997 survey as an intensive sampling effort that occurred throughout California 
(Beedy and Hamilton 1997:13).  They report the results of the 1994 and 1997 efforts by region 
and county, and caution that the 1995 and 1996 surveys did not include range-wide follow up 
and may have overlooked large breeding colonies (Beedy and Hamilton 1997:13).  As a 
consequence, the authors report the survey results but discount their value. It is notable that the 
authors include margins of error of ±15 percent with the reported 1994 and 1997 estimates.  
Unfortunately, they do not describe how they arrived at the error margins. 

Surveys were conducted in 1999 and 2000 and described in reports submitted to the Fish and 
Wildlife Service (Hamilton et al. 1999; Hamilton 2000).  Surveys were carried out over a three-
day period in April 1999, while a fourth day was added to the April 2000 effort (Hamilton 
2000:8).  In both years, further observations were added to the results from other dates within the 
year.  The number of colonies encountered totaled 53 in 1999 and 71 in 2000 (Hamilton 
2000:10).  Participation by DeHaven in the 2000 survey effort was identified as the specific 
source for fully 15,000 individual tricolored blackbird observations, in addition to the numbers 
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identified by other survey participants (Hamilton 2000:11).  Hamilton reported a total of 95,000 
birds in 1999 and 155,000 birds in 2000 (Hamilton 2000:25). 

Figure 2 – Population Estimates, 1994-97 

 

*Data characterized by Beedy and Hamilton (1997) as unreliable due to the limited 
survey effort during these years. 

A state-wide survey was conducted in 2001 by the Point Reyes Bird Observatory with support 
from the Fish and Wildlife Service; the authors reported a total of 142,045 birds (Humple and 
Churchwell 2002:9).  Whereas surveys from 1994 to 1997 took place on one day in April of each 
year, the 2001 survey recommended season-long sampling.  That said, most surveyors submitted 
only a single survey report; apparently, season-long surveys were not conducted (Humple and 
Churchwell 2002:12). 

Green and Edson (2004) coordinated a survey in 2004, which covered slightly more than 250 
total sites.  The survey was concentrated primarily in the Central Valley and from April 16-19, 
although it did include limited data collection beyond those spatial and temporal limits.  Green 
and Edson (2004:27) report estimates by county and habitat type in table 2 of their work, 
providing low and high summary estimates.  Notably, those summed low and high estimates 
range from a total of 135,385 to 312,485 birds.  The wide range is disproportionately a result of a 
large variance in estimates for a small number of the visited sites.  In particular, at one site 
multiple surveyors estimated between 11,000 and 102,000 individuals present, a range that 
reinforces the difficulty, described by Neff (1937) and others since, that is associated with 
estimating the real numbers of tricolored blackbirds in larger colonies. 
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Figure 3 - Population Estimates, 1999-2001 

 

Multiple references are made to a 2005 survey (CBD 2015; Hamilton 2004; Kelsey 2008; Kyle 
and Kelsey 2011).  Petitioners indicate that “[n]umbers are unknown for the 2005 survey.”  
Kelsey (2008) and Kyle and Kelsey (2011) report a total of 257,802 birds in 2005.  The 
tricolored blackbird portal maintained by University of California, Davis, includes a 
bibliography with an unpublished statewide survey by EDAW. 

In 2008, an effort was made to improve upon past surveys.  This included commencement of 
triennial surveys (which have since occurred in 2008, 2011, and 2014), the introduction of the 
online tricolored blackbird portal (to allow entries to be recorded over the internet), and the 
identification of county coordinators, intended to increase the quantity and quality of the survey 
effort.  While the petition indicates that the same survey protocol was used for all three surveys 
(CBD 2015:21), there are a number of differences between the first two protocols and the 2014 
protocol. 

A survey form allowed participants to record their best estimate with minimum and maximum 
estimates.  The 2008 and 2011 protocols state that “you are providing us with an approximation 
of colony size and not an exact count.”  No specific guidance was provided to participants 
regarding the development of minimum, maximum, and best estimates.  Apparently, individual 
survey returns were combined by summing the “best estimates,” subject to adjustment by Meese 
in circumstances where he visited the survey site (Meese 2014; Kyle and Kelsey 2011; Kelsey 
2008).  Those summed data are set out in Figure 4, below. 

In the process of amalgamating the data into brief summary reports conveying survey results for 
2008, 2011, and 2014, the petition authors have failed to convey critical information, including 
the ranges associated with minimum and maximum estimates, which could have readily been 
presented in summary form in tables or figures.  One example from the 2011 survey illustrates 
the problem associated with failing to do so.  The survey identified with number 5681 from the 
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database maintained on the tricolored blackbird portal (available at 
http://tricolor.ice.ucdavis.edu/content/ urncatalogicetrbladd-383) reported a best estimate of 
8,000 with a minimum of 5,000 and a maximum of 12,000.  The report also includes the 
following narrative: “Difficult to estimate number of birds at the dairy because colonies are 
asynchronous….  The actual number of birds could easily be three times higher than what I've 
reported.” 

Figure 4 – Population Estimates, 2008, 2011, and 2014 

 

 2. Lessons that Can Be Drawn from Available Data 

The petition provides a skewed and garbled summary and assessment of available data pertinent 
to the status and trend of the tricolored blackbird.  For example, although the petition includes 
discussion of DeHaven et al. (1975a), it fails to offer the annual and average population 
estimates provided by DeHaven and his colleagues (CBD 2015:18).  Likewise, the petition 
acknowledges that Beedy and his colleagues estimated the tricolored blackbird population size 
was, on average, approximately 52,000 breeding adults annually during the 1980s, but it 
discounts the estimates from the 1980s claiming that they “were not based well enough on field 
surveys and so cannot be considered adequate for evaluating the population for the period 
addressed” (CBD 2015:18). 

As discussed above, there are real limits to making any reliable inferences using the available 
tricolored blackbird data as a basis for informing public policy; shortcomings in the design and 
implementation of surveys taint even the most contemporary data.  But, rather than dismiss the 
population estimates made by the various surveys outright, it is more appropriate to consider all 
available counts and estimates in the spatial and temporal context in which they were reported to 
evaluate the species’ status and trend.  Table 1 provides a summary of the relevant information 
(all numbers are rounded to 1000s). 
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Table 1 – Summary of Data regarding Populations 

Source Time period covered Information regarding population 

Neff 1931-1936 Estimated 1.5 million nests over 6 year 
period (Neff 1937:79) 

Interpreted to estimate annual abundance 
ranging from 95,000 to 737,000 birds (71 
Fed. Reg. at 70,487) 

Interpreted to include observations of 
1,105,000 birds over the 6 year period 
(CBD 2015:18) 

DeHaven et al. 1969-1972 84,850 to 181,000 birds annually (average 
133,000) (DeHaven et al. 1975a:177-78) 

Beedy et al. 1980s 35,000 to 110,000 birds annually (average 
51,600) (Beedy et al. 1991:13; Beedy and 
Hamilton 1997:12) 

Beedy and Hamilton 1994-1997 57,000-370,000 (Beedy and Hamilton 
1997:13) 

Hamilton 1999-2000 95,000 and 155,000 birds, respectively,  
during years surveyed (Hamilton 2000) 

Humple and 
Churchwell 

2001 142,045 birds (Humple and Churchwell 
2002) 

Green and Edson 2004 Estimate of 135,385 to 312,485 birds 
during a survey concentrated in the 
Central Valley (Green and Edson 2004) 

Kyle and Kelsey 2005 257,802 birds (Kyle and Kelsey 
2011:Table 3; Kelsey 2008:Table 3) 

Meese and others 2008, 2011, 2014 145,000 to 395,000 birds annually during 
years surveyed (Meese 2014) 

The data presented by Neff can be reconciled with the notion that the tricolored blackbird 
population was substantially larger in the 1930s than it is today; and one could reason that Neff 
may have underreported the size of the population due to his constrained survey effort in relation 
to the species’ expansive range.  But, it is also possible that Neff, who surveyed over a nearly 
three-month period in some years, counted some number of birds (perhaps a substantial number) 
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on multiple occasions.  In addition, it was necessary to make estimates of very large numbers of 
nests.  As Neff himself readily acknowledged, his estimates were bound to be inaccurate and 
subject to wide variations (Neff 1937:65). 

The more recent data indicate that, over the past 45 years, the population of the tricolored 
blackbird has fluctuated from approximately 50,000 individuals to more than 400,000.  As Lande 
(2002:19) warns those who need to estimate the sizes of populations for purposes of viability 
analyses, “[a]ll populations fluctuate stochastically, with coefficients of variation in annual 
census sizes usually in the range of about 20 to 80%.”  This statement usefully applies to 
tricolored blackbirds, with the survey data providing strong evidence of high inter-annual 
variability in survey numbers (Graves et al. 2013).  As Graves and her co-authors suggest, it is 
inappropriate to draw conclusions from short-term trend data, especially data that are 
accompanied by high estimation error.  The most recent survey numbers must be viewed in that 
light. 

That said, the data in Table 1 from the first half of that period suggest lower population numbers 
than those from the second half of the period.  In fact, in every year but one between 1969 and 
1989, tricolored blackbird numbers reported were lower than those reported in 2014.  Moreover, 
data from the second half of that multi-decade period do not indicate that the size of the 
blackbird population plummeted as the petition asserts (CBD 2015:20); instead, the data are 
consistent with that of a population that has fluctuated, but persists above the low of about 
100,000 individuals that was recorded at the turn of the millennium (see Figure 5). 

The petition contends that every report on the tricolored blackbird since the 1970s has sounded 
an alarm bell regarding a precipitous decline and worrisome conservation status of the species 
(CBD 2015:22).  Some commentators predicted imminent extinction several years before the 
highest population estimate in decades in 2008 (see Cook and Toft 2005), and even when 
reporting those record survey numbers, Kelsey states (inexplicably) that “[t]here have been 
striking declines in the abundance of Tricolored Blackbirds over the last 70 years” (Kelsey 
2008:7).  But others have been more circumspect (for example Graves et al. 2013).  Available 
data do not bear out the petitioners’ narrative of diminishing numbers over decades followed by 
a monotonic slide toward oblivion.  Rather, taken at face value, the data suggest that the species 
has been bouncing around at numbers fewer than 100,000 to 400,000 tricolored blackbirds for 
the past 50 years.  It is likely that reported numbers are consistently lower than the actual 
population size due to geographically and temporally constrained survey conditions that miss 
blackbirds that may be dispersing among colony sites and/or occur outside of the survey 
envelopes (which have varied in site numbers and locations in every year in the survey record).  
Available scientific information on the tricolored blackbird’s abundance contradicts the assertion 
in the petition that the species is in danger of extinction or likely to become in danger of 
extinction throughout all or a significant portion of its range. 
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Figure 5 – Population Estimates Reported in the Triennial Survey Reports 

 

*Estimates provided in 1995, 1996, and 1999 were described as underestimates by the authors of the reports 
summarizing the data for those years. It is near certain that data for all years underestimate the population given 
limited survey effort, included sites visited. 

C. Distribution 

The tricolored blackbird occurs mostly within California, where it has been recorded in 46 
counties from Imperial and San Diego in the south to Modoc and Siskiyou in the north.  71 Fed. 
Reg. at 70,485.  The bird’s range extends south into Baja California, north into Oregon and 
Washington, and east into Nevada.  That range appears to have been stable from the time Neff 
conducted his studies of the blackbird to the present; the most recent survey covered portions of 
41 counties, and the bird was sighted in 37 of those.  That survey was limited to a three-day 
period (April 18-20, 2014), the locations surveyed within counties were limited (fewer than 10 
locations were surveyed in 14 of the counties included in the survey), and at least two counties 
known to be inhabited in the past – Imperial and Siskiyou counties – were not included (Meese 
2014).  Furthermore, the survey protocol provided that the survey effort could be limited to 15 
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minutes of observation of a location (see http://tricolor.ice.ucdavis.edu/content/tricolored-
blackbird-statewide-survey-protocol -- last visited Feb. 18, 2015). 

Species facing imminent extinction, without exception, experience declines in population 
numbers and reduction in their geographic range and the distribution of populations within that 
range.  Those circumstances are the inevitable outcome of habitat loss and the concomitant 
insularization of the remaining areas of the landscape that can be occupied by the imperiled 
species (Groom et al. 2005, Wilcox and Murphy 1985).  Those circumstances do not apply with 
the tricolored blackbird.  Rather, the range and distribution of the species is as described in the 
Service’s previous 90-day finding: “The species is found throughout the majority of its historical 
range, with additional new breeding populations documented in Washington, Oregon, and 
Nevada. Therefore, we find that the petition and other information otherwise available to us does 
not contain substantial scientific or commercial information indicating that the continued 
existence of the species is threatened by the present or threatened destruction, modification, or 
curtailment of the species’ habitat or range.”  71 Fed. Reg. at 70,488. 

Not only does the blackbird still occupy the majority of its apparent historical range, but 
geographic areas within that range, which never experienced colonies of large size, exhibit 
sustained occupancy by colonies of lesser size. The contemporary distribution of the blackbird 
includes numerous colonies that number fewer than a thousand individuals in wetland and 
upland circumstances that cannot support larger colonies.  An instructive example of a persistent 
“small colony” is a demographic unit of tricolored blackbirds, which overwinters in California, 
but breeds in Nevada’s Carson Valley; it has persisted as about 20 nesting pairs since at least 
1996 on a two-acre marsh in a grazed pasture (Ammon and Woods 2008; Floyd et al. 2007).  No 
data support the contention that colonies numbering fewer than thousands of individuals are at 
risk of extirpation where habitat – described as vegetation composition and structure, food 
resources, and defenses against predators – is available. 

Despite documentation of site fidelity, reproductive success, and persistence of smaller colonies, 
the petition asserts that “Allee effects” (or “inverse density dependence” – CBD 2015:48) put the 
tricolored blackbird at the same risk of precipitous decline toward extinction that, it has been 
speculated, led to the demise of the passenger pigeon.  No data support such an assertion. Indeed, 
unlike the passenger pigeon, which apparently was unable to survive the razing of eastern forests 
reducing its distribution and unable to tolerate massive losses due to hunting, the tricolored 
blackbird has shifted from the expansive low marshlands that characterized pre-settlement 
California and has adapted to upland circumstances dominated by non-native vegetation on a 
largely cultivated landscape (Orians 1961).  The passenger pigeon went from vast colonies in 
continuous habitat to its disappearance in a few short decades; the tricolored blackbird has gone 
from very large colonies to smaller colonies that appear to accommodate their remaining natural 
habitats and take advantage of new landscape circumstances over the period of a century.  The 
analogy of the ill-fated passenger pigeon could not be less ecologically and evolutionarily apt. 
 
The petition contends that the tricolored blackbird “has been extirpated or nearly extirpated in 
portions of its former range” (CBD 2015:12).  As far back as the intensive ecological studies by 
Gordon Orians and colleagues, it was recognized that highly dispersive colonies of widely 

http://tricolor.ice.ucdavis.edu/content/tricolored-blackbird-statewide-survey-protocol
http://tricolor.ice.ucdavis.edu/content/tricolored-blackbird-statewide-survey-protocol
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varying sizes occupied a diffuse mosaic of landscape circumstances shifting among habitats and 
resources within and between years.  Subsequent researchers have characterized the species as 
nomadic and erratic (DeHaven et al. 1975b) and opined that perceived local or regional declines 
may resemble population collapses but likely are the result of the species’ behavior (Hamilton 
1998).  To any extent that tricolored blackbirds have abandoned portions of their “former range,” 
the species appears to have concomitantly expanded its range into adjacent or more distant areas, 
often taking advantage of fresh landscape circumstances, including novel physical and biotic 
resources.  Orians (1961:309) anticipated the phenomenon to come: “Today in the Great Valley 
dams and levees have virtually eliminated extensive winter flooding, most of the vast marshes 
have been drained, and the alkali flats and prairies are now under cultivation, so that it might be 
expected that the Tricolored Blackbird, its system no longer adapted to present-day conditions, 
would be in danger of extinction … [h]owever, the attributes of the social system which adapted 
it to former conditions have actually pre-adapted it to agriculture.” 

D. Population Structuring 

The petition makes much of the purported long-term decline in average colony size.  Graves et 
al. (2013) report a 63 percent decline in average colony size from 1935 to 1975.  At the same 
time, they report no decline from the 1970s to 2009; a finding the petition explicitly and 
implicitly disputes.  Meese (2014:11) presents only limited information regarding colony size, 
asserting that the 10 largest colonies represent a decreasing proportion of the tricolored blackbird 
population over time.  It is reasonable to hypothesize that over the last century average colony 
size has declined, primarily due to reduction and fragmentation of wetland habitats used by the 
species and due to the shifting mosaic of agricultural habitats.  But empirical support for this 
hypothesis may only be derived from analysis of the above-described data set.  Colony size 
estimates are least reliable at the upper end of the colony-size continuum.  Estimates of the sizes 
of colonies with greater than a thousand birds both are perforce accompanied by very large error 
bars and suffer from estimation techniques that are inconsistently applied across time.  For 
example, Green and Edson (2004) estimated a single colony to be made up of between 11,000 
and 102,000 individual tricolored blackbirds.  That extraordinarily wide colony-size 
“guesstimate” compromises the integrity of any synthetic population size estimate.  Furthermore, 
the database maintained on the tricolored blackbird portal includes many colony size estimates 
that are confoundingly inexact.  For example, the site survey identified as number 5241 
(available at http://tricolor.ice.ucdavis.edu/content/urncatalogicetrbladd-125) from 2011, 
reported minimum and maximum estimates of 20,000 to 60,000 individuals.  Because any 
analysis of a species’ status and population trend can only be as good as the data upon which it is 
based, it must be acknowledged that any inference drawn from the information presented in the 
petition and extant literature regarding colony size is accompanied by high (perhaps, 
unacceptably high) levels of uncertainty. 

Even assuming that there has been a long-term decline in the proportion of the tricolored 
blackbird population that exists in the 10 largest colonies, or that there has been a decline in the 
average size of all colonies, it is not clear that this places the species at greater risk of extinction 
than in previous decades.  The petition claims, without any support, that “bigger colonies are 
more successful for breeding” (CBD 2015:27).  But there are reasons to expect that a larger 
number of smaller, more dispersed colonies may be equally or more effective as a hedge against 
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extinction than a smaller number of large colonies.  One reason is that dispersed blackbird 
populations may be less prone to extreme, stochastic environmental events – flooding, fire, or 
disease outbreaks -- that might result in mortality or reproductive failure (see Primack 2006).  In 
light of the foregoing, the petition has failed to establish based on available scientific information 
that, due to changes in the structure of the tricolored blackbird population(s) over time the 
species is in danger of extinction or likely to become in danger of extinction throughout all or a 
significant portion of its range.  Available information contradicts that assertion.  The species has 
exhibited relative stability in numbers over a several-decades-long period.  The numerical 
stability of the tricolored blackbird is attributable at least in part to the contemporary distribution 
of the species, spreading the risk of extinction across many colonies inhabiting a wide and varied 
landscape under natural and managed conditions. 

E. Regulatory Mechanisms 

The tricolored blackbird is protected under the Migratory Bird Treaty Act (MBTA).  The MBTA 
makes it illegal for anyone to take, possess, import, export, transport, sell, purchase, barter, or 
offer for sale, purchase, or barter, any migratory bird, or the parts, nests, or eggs of such a bird 
except under the terms of a valid permit issued pursuant to Federal regulations.  16 U.S.C. § 703. 

The tricolored blackbird is listed as endangered under the California Endangered Species Act 
(CESA).  It was added to the list in December, 2014, on an emergency basis by the California 
Fish and Game Commission. Fish and Game Code section 2080 prohibits take of any species that 
the Commission determines to be endangered or threatened. Fish and Game Code section 86 
defines take to mean “hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, 
capture, or kill.”  Cal. Fish & Game Code § 86. 

F. Conservation Efforts 

In 2004, a group composed of agricultural organizations, other landowner groups, wildlife and 
conservation agency representatives, tricolored-blackbird researchers, and conservation 
organizations convened the Tricolored Blackbird Working Group.  The purposes of this Working 
Group have been to improve human understanding of the species, advance efforts to improve 
habitat for the species, and to address the conservation challenges posed by tricolored blackbirds 
that nest in silage fields on dairy farms.  The Working Group developed and adopted a 
Conservation Plan for Tricolored Blackbird in 2007, which was updated in 2009.  That document 
has guided activities of the Working Group and on the ground conservation efforts to improve 
habitat for the species.  Those efforts are important to recognize as they illustrate the 
commitment of agency and stakeholder groups to pursuit of meaningful conservation of 
tricolored blackbirds through land use adjustments. 

Regulated interests participate in voluntary conservation efforts in order to seek win-win 
solutions.  Listing the tricolored blackbird threatens to undermine Working Group efforts to the 
detriment of the species.  “Because tricolors completely overlap private property in the Central 
Valley, listing them as endangered would be disruptive and counterproductive” (Hamilton 
2000:5).  This is the case because the species is dependent to a substantial degree on artificially 
created nesting habitat to reproduce.  Dairy farmers voluntarily establish such nesting habitat on 



Secretary Jewell and Director Ashe 
March 2, 2015 
Page 15 of 18 

 

 

their lands.  Through changes in planting and harvesting decisions, the farmers can avoid 
attracting tricolored blackbirds to their lands and also avoid liability for take.  Although listing 
the species may prohibit isolated incidents of nest destruction, it is likely to do more harm than 
good by leading to a long-term decline in the availability of nesting habitat. 

Nonetheless, the petition documents, with unsubstantiated detail, annual events in which 
agricultural habitats are disturbed, degraded, or destroyed by inopportune cutting of all or parts 
of silage fields.  It is alleged that these events render such habitats unsuitable and account for 
very substantial losses of nests and offspring.  But not explicitly reported in the petition are the 
records of birds successfully fledged from breeding colonies in agricultural fields.  Those 
blackbirds from agricultural fields exist in every colony count and every survey report over the 
past 50 years.  Absent regulatory prohibitions against take, productive agricultural habitats have 
produced a substantial portion of the tricolored blackbirds fledged in every survey year, and 
continue to contribute to the species’ large population numbers and its persistence. 

G. Inaccuracies in the Petition 

In determining whether emergency listing is appropriate and whether the petition presents 
substantial scientific or commercial information indicating that the petitioned action may be 
warranted, the Fish and Wildlife Service cannot simply accept the claims made in the petition.  
This is particularly the case where, as here, the petitioner engages in both incomplete 
presentation of scientific information and misinterpretation or misrepresentation of such 
information.  In such cases, the Service is obligated to conduct its own review and assessment of 
available data and analyses rather than rely on the petition. 

Incomplete presentation of scientific information in the petition is illustrated in section 5.0 with 
respect to tricolored blackbird abundance.  The section includes a quotation from a secondary 
source describing certain findings reported by Neff in his 1937 publication, and a lengthy 
description of the summed data from the 2008, 2011, and 2014 statewide survey efforts (CBD 
2015:27-28).  But the petition does not even reference the many other data and analyses that 
must be taken into account when assessing the size and distribution of the tricolored blackbird 
population (for example, from DeHaven 1975; Beedy et al. 1991; Beedy and Hamilton 1997; 
Humple and Churchwell 2002).  It also does not make reference to the summed data set out in 
Kelsey (2008) and Kyle and Kelsey (2011).  These works are referenced in citations in the 
petition, but they are absent from the petition despite their direct relevance in the section of the 
petition addressing the abundance of the species. 

Misinterpretation or misrepresentation of scientific information occurs where the petition draws 
conclusions that are not supported by the literature and underlying analyses cited.  This occurs, 
for example, where the petition cites Neff (1937) and Meese (2014) for the proposition that “the 
entire global population of Tricolored Blackbirds counted during surveys is less than half the size 
of a single colony that was reported in 1934" (CBD 2015:49).  The statement is inaccurate, in 
part, because the statewide survey does not constitute a census of "the entire global population" 
of the species.  Rather it is a survey of only a portion of the species' known range; for example, 
excluding areas outside California, excluding counties within California that are known to be 
inhabited (such as Imperial and Siskiyou counties), and only sampling a fraction of the available 
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habitat areas in other counties within California.  It also does not reflect the uncertainties 
associated with the data that were reported in the 1930s and more recently. 

These and other inaccuracies in the petition are exacerbated by the poor scientific quality of 
much of the literature on the tricolored blackbird.  This literature, which predominantly takes the 
form of unpublished reports and published material subjected to minimal peer review, includes 
responsible reporting on data collection, data analyses, and discussion of pertinent findings, but 
also includes findings that stray far from data and analyses presented.  For example, Meese 
(2014) makes the statement – quoted in the petition – that “[t]he results of the 2014 Tricolored 
Blackbird Statewide Survey show that there are far fewer birds now than in the recent past."  
This statement is contradicted by data reported by DeHaven (1975) for late 1960s and early 
1970s, Beedy et al. (1991) for the 1980s, and in the prior statewide survey report by Kyle and 
Kelsey (2011) for the period 1999-2001.  Meese, in his recent writings, is perhaps determined to 
disregard all prior data and focus only on the three most-recent triennial surveys.  But that effort 
to narrow the relevant data set is inappropriate for a number of reasons, among which are the 
clear inadequacy of three surveys to establish a population trend and the absence of legitimate 
grounds to dismiss the earlier data outright. 
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III. CONCLUSION 

In light of the foregoing and available scientific information regarding the tricolored blackbird, 
we request that you decline to take emergency action with respect to the species and make a 90-
day finding that the petition does not present substantial scientific or commercial information 
indicating that listing the species may be warranted.  We look forward to continuing to work 
with the Service and other interested parties through the Tricolored Blackbird Working Group to 
take appropriate conservation actions with respect to the species. 

Sincerely, 

 

J.P. Cativiela 
Program Coordinator, Dairy Cares 

 

Cc: Ren Lohoefener, Regional Director, U.S. Fish and Wildlife Service 
 Charlton Bonham, Director, California Department of Fish and Wildlife 
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I. Introduction

The tricolored blackbird (Agelaius tricolor) is a highly colonial species that is largely
endemic to California. It is most numerous in the Central Valley and vicinity, but also
occurs in the foothills surrounding that valley. In addition, the species occurs sparsely
in coastal California, Oregon, northwestern Baja California (Dawson 1923, Neff 1937,
Grinnell and Miller 1944, DeHaven et al. 1975a, Beedy et al. 1991), and rarely in
western Nevada (Chisholm pers. comm.). Historical and recent surveys indicate that
the tricolored blackbird’s (tricolor’s) overall distribution and choice of nesting locations
varies from year to year (Neff 1937, DeHaven et al. 1975a, Hamilton et al. 1995).

The current and future status of tricolors is of concern because the colonial behavior of
this species may make them vulnerable to large-scale nesting failures and their
geographical range is limited (Neff 1937, DeHaven et al. 1975a, Beedy et al. 1991).
Local declines and extirpations of this species have been confirmed (Beedy et al. 1991),
and DeHaven et al. (1975a) reported that the overall population was greatly reduced
from that observed by Neff (1937) during the 1930s.

Based on concerns about the tricolor’s population status, the U.S. Fish and Wildlife
Service (USFWS) included this species as a candidate (Category 2) for federal listing as
either threatened or endangered (59 Federal Register [219]:58990) in 1991. USFWS
policy changes in 1995 eliminated the Category 2 candidate designation nationwide and
the tricolor is now considered a nongame bird of management concern (U. S. Fish and
Wildlife Service 1995). It is also considered a bird species of special concern in
California by the California Department of Fish and Game (DFG) (Comrack and
Hunting pers. comms.). These designations do not provide any specific legal
protection; however, the species is afforded basic protection under the federal
Migratory Bird Treaty Act of 1918, and the species of special concern designation
means that tricolors must be considered during project actions subject to the California
Environmental Quality Act.

In 1989, the USFWS Sacramento Field Office commissioned a literature review and
update of the tricolor’s population status (Beedy et al. 1991). From 1991 through
1994, USFWS and DFG cooperatively funded intensive breeding season surveys to
document the current status, habitat associations, and reproductive success of tricolors
(Hamilton et al. 1995). Incomplete surveys were conducted in 1995 and 1996. In
1997, DFG coordinated an intensive survey throughout the historical range of the
tricolor in California.

This report was prepared to: 1) assist public and private land managers in
understanding and enhancing populations and habitats of this species, and 2) to provide
the background information and direction needed to incorporate tricolor conservation
actions into broader multispecies, ecosystem-based conservation planning efforts in the
Central Valley and in southern California. Included are a summary of the tricolor’s life
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history, historical and current population statuses, threats to populations, and
conservation and management recommendations.

2. Life History Summary

Habitat Requirements

Breeding

Tricolors are among the most colonial of North American passerine birds (Bent 1958;
Orians 1961a, 1980; Orians and Collier 1963). Neff (1937) described one colony in
Glenn County with more than 200,000 nests. As many as 100,000 nests have been
recorded in cattail marshes of 4 hectares (ha) or less (Neff 1937, DeHaven et al.
1975a), and individual nests may be built immediately adjacent to each other (Neff
1937). The tricolor’s highly synchronized and colonial breeding system may have
adapted to exploit a rapidly changing environment where the locations of secure nesting
habitat and rich insect food supplies were ephemeral and likely to change each year
(Orians 1961b, Orians and Collier 1963, Collier 1968, Payne 1969).

Tricolors have three basic requirements for selecting their breeding colony sites:
(1) open accessible water; (2) a protected nesting substrate, which is usually either
flooded or thorny or spiny vegetation; and (3) a suitable foraging space providing
adequate insect prey within a few kilometers (km) of the nesting colony (Beedy 1989,
Hamilton et al. 1995).

Almost 93 % of the 252 tricolor breeding colonies reported by Neff (1937) were in
freshwater marshes dominated by tules (Scirpus sp.) and cattails (Typha sp.). The
remaining colonies in Neff’s study were in willows (Salix spp.), blackberries (Rubus
sp.), thistles (Cirsium and Centaurea spp.), or nettles (Urtica sp.). In contrast, only
53 % of the colonies reported during the 1970s were in cattails and tules (DeHaven et
al. 1975a).

An increasing percentage of tricolor colonies in the 1980s and 1990s were reported in
Himalaya berries (Rubus discolor), and some of the largest recent colonies are in silage
and grain fields (Hamilton et al. 1995). Other substrates where tricolors have been
observed nesting include giant cane (Arundo donax), safflower (Carthamus tinctorius)
(DeHaven et al. 1975a), tamarisk trees (Tamarix spp.), and poison-oak (Toxicodendron
diversilobum). In addition, they have been found in habitats that include riparian
scrublands (e.g., Salix, Populus, Fraxinus) and forests and a lemon orchard (American
Birds file data).
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Foraging

Tricolor foraging habitats in all seasons include pastures, dry seasonal pools,
agricultural fields (such as large tracts of  alfalfa with continuous mowing schedules),
rice fields, feedlots, and  dairies. Tricolors also forage occasionally in riparian scrub,
saltbush (Atriplex spp.) scrub, marsh borders, and grassland habitats. Weed  free  row
crops  and intensively managed orchards and vineyards do not serve as regular foraging
sites.

During  nesting, tricolors forage away from their nest sites, often well out of sight of the
colony. Most tricolors forage within 5 km of their colony sites  (Orians 1961b), but
commute distances of up  to 13 km have been reported (Hamilton pers. obs.). Short-
distance foraging (i.e., within sight of the colony) for nestling provisioning also is
common. Both  sexes provision nestlings.

Often  only a minor fraction of the area within the commuting range of a colony
provides suitable foraging habitat. For  example, within a 5-km radius there may be
low-quality foraging habitats, such as cultivated row  crops, orchards, vineyards, and
heavily grazed rangelands, in association with high-quality foraging areas, such  as
irrigated pastures, lightly grazed nonnative grasslands, dry seasonal pools,  and recently
mowed alfalfa fields.

Large flocks of foraging tricolors may appear to roll across the landscape, as  smaller
groups leap-frog over those in front of them. The flight speed of tricolors in still air is
about 48 km per hour, and foraging flocks can often be tracked with a moving
automobile (Hamilton pers. obs.).

Reproductive Ecology

Female tricolors breed in their first year, but most males apparently defer breeding
until they are at least 2 years old (Payne 1969). Nest construction, done exclusively by
females, is often highly synchronous and may be initiated as soon as the day of arrival
at the breeding colony (Neff 1937). Additional birds may be recruited to that colony
site and initiate nesting later; these birds may nest in a continuing concentric wave at
the margin of the colony (Orians 1961b). One female tricolor moved from one colony
to another and renested less than 10 days after her previous nest failed (Payne 1969).

Hamilton et al. (1995) observed that most initial spring breeding occurs in late March
through April. Most of the largest April colonies are in the San Joaquin Valley and are
associated with dairies and cattle feedlots. As nests fail from predation, inclement
weather, and agricultural operations, disrupted nesters may renest, both at established
locations and at more distant sites. In May and June of 1992, 1993, and 1994,
additional colony locations included the Sacramento Valley north of Sacramento
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County. Overall, reproductive success for entire colonies was higher in Himalaya
berry colonies than in cattail marshes (Cook 1996).

As colonization of a breeding site proceeds, the area occupied by nests expands (Tyler
1907), engulfing any previously established breeding red-winged blackbirds (Agelaius
phoeniceus). At some colonies, the expansion process ends before all suitable nesting
habitats are occupied, while at others all suitable habitats are used for nesting
(Hamilton pers. obs.). At some colonies, later nests may be initiated in parts of the
colony where advanced, active nests are already present. This pattern occurs at colony
sites where all the available nesting area is occupied, suggesting that suitable
unoccupied nesting sites are not available.

Tricolor nests are bound to upright plant stems from a few centimeters up to about 2 m
above water or ground (Harrison 1978); however, nests in the canopies of willows and
ashes may be several meters high (Hamilton and Beedy pers. obs.). Tricolor nests are
rarely built on the ground (Neff 1937). Deep cup nests are constructed with outer
layers of long leaves (e.g., cattail thatch, annual grasses, or forbs) woven tightly
around supporting stems. A middle layer is built within the shaped nests and consists
of mud or algal fibers. The inner nest layer is soft plant down. Nest building takes
about 4 days (Payne 1969).

Egg laying can begin as early as the second day after nest initiation but ordinarily starts
about 4 days after the arrival of tricolors at breeding sites (Payne 1969). One egg per
day is laid, and clutch size is usually three or four eggs, but may include as few as one
or two or as many as five eggs (Payne 1969, Hamilton et al. 1995).

Male song ceases after the last egg is laid, and a waning colony chorus indicates that
laying has been completed (Hamilton pers. obs.). Emlen (1941) and Orians (1961a)
estimated the tricolor’s incubation period at 11 or 12 days, while Payne (1969)
estimated this interval at 11-14 days. Incubation begins before clutches are completed,
and hatching of eggs within individual nests is asynchronous (Bowen and Hamilton
pers. obs.).

Tricolor clutches take about 9 days from hatching until the oldest nestling is willing to
jump from the nest when disturbed. Young require about 15 days from this prefledging
date until they are independent of their parents. Thus, one successful nesting effort for
a reproductive pair takes about 45 days (Payne 1969). The nesting effort of a
successful colony may take additional time depending on whether additional females
are: recruited into the colony or are renesting at the colony after the initial nesting
establishment.

Tricolor activity during the early stages of colony settlement may give the erroneous
impression of high local nesting densities because initially more males are typically
present at some colonies than will attract mates (Hamilton et al. 1995). Flight activity
over colonies during the settlement phase is mainly by males that have not established
nesting territories. Males gaining breeding territories may remain below the canopy of
nesting substrates and, thus, out of view. The mean number of females per male is
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estimated to be two (Lack and Emlen 1939, Orians 1961b, Payne 1969), but some
colonies may have nearly as many males as females (Cook and Hamilton pers. obs.).
A count of active tricolor nests per unit area is, thus, a better indication of local
abundance than numbers of singing males (Neff 1937).

During incubation, males form all-male flocks and may spend the day several
kilometers from colonies. After young hatch, however, some males actively attend
nests. Whether individual males provide food for nestlings at more than one nest is not
known. 

Females on nests are quiet during incubation, and active colonies may appear to be
largely deserted. The more synchronous colonies are particularly inconspicuous at this
stage and can be underestimated or overlooked. Close approach by an observer,
however causes females to leave their nests and fly away. Sometimes incubating
females by catch during incubation, and there may be a steady upward flight of birds to

erial insects over the colony. Grasshopper migrations may be intercepted in
colonies provisioning nestlings (Hamilton pers. obs.).

A creche of tricolors is an assembly of fledglings that have left the nest and assembled
(Payne 19 69) either at the colony site or at locations between colonies and favorable
foraging areas. These fledglings are conspicuous, both because they are vociferous and
because adults are feeding them as rapidly as possible (Hamilton pers. obs).

Demography

Banding studies, summarized by Neff (1942) and DeHaven and Neff (1973), indicate
that tricolors can live for at least 13 years. There are no annual survivorship studies of
tricolors, and available banding data are inadequate to provide this information.

Feeding Ecology

Tricolors were characterized by Orians (1961a) as grasshopper followers, the
counterpart of Old World locust-dependent starlings. When Crase and DeHaven’s
(1977) observations failed to confirm this relationship, they suggested that the decline
in tricolor abundance they reported (for the 1968-1972 interval compared with Neff’s
observations in the 1930s) might reflect a loss of California’s grasslands and
grasshoppers. However, it is possible that tricolors are opportunistic foragers that
consume any locally abundant insect resource, including grasshoppers, and a decline in
grasshoppers may not relate directly to a decline in tricolors.

Foods delivered to tricolor nestlings include beetles and weevils, grasshoppers, caddis
fly larvae, moth and butterfly larvae (Orians 1961b, Crase and DeHaven 1977,
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Skorupa et al. 1980), and, especially in current rice-growing areas, dragonfly larvae
(Hamilton pers. obs.). Breeding season foraging studies in Merced County showed that
animal matter makes up about 91% of the food volume of nestlings and fledglings, 56%
of the food volume of adult females, and 28% of that of adult males (Skorupa et al.
1980).

Adults may continue to consume plant foods throughout the nesting cycle but also
forage on insects and other animal foods. Immediately before and during nesting, adult
tricolors are often attracted to the vicinity of dairies, where they take high-energy items
from livestock feed rations. Adults with access to livestock feed, such as cracked corn,
begin providing it to nestlings when they are about 10 days old (Hamilton et al. 1995).

Knowledge of winter feeding habits of tricolors comes from the Sacramento Valley
(Crase and DeHaven 1978). More than 88% of all winter food is plant material,
primarily seeds of rice and other grains but also weed seeds. In winter, tricolors often
associate with other blackbirds, but flocks as large as 15,000 individuals (almost all
tricolors) may aggregate at one location and disperse to foraging sites. Some winter
foraging flocks are composed almost exclusively of one sex (Hamilton and Beedy pers.
obs.).

Blackbirds, including tricolors, have a long history of destructiveness to agricultural
crops (Tyler 1907). They consume newly sprouted rice, ripening oats (Skorupa et al.
1980), barley, and rice seed heads (Hamilton pers. obs.). However, tricolors may also
provide a considerable benefit as agents of insect control on a variety of agricultural
lands (Skorupa et al. 1980).

Movements

DeHaven et al. (1975b) found that most tricolors do not nest at the sites where they
hatched or where they had nested the year before. Of a total of 33,058 birds banded as
nestlings, 33 were later shot as adults at breeding colonies. Only 13 birds had returned
within 16 km of their natal colonies. Breeding colonies, however, often exhibit site
fidelity and the same areas may be used year after year if they continue to provide
essential resources, including adequate nesting sites, water, and suitable foraging
habitats. Of the 72 total colonies located in 1991 through 1994, Hamilton et al. (1995)
found 19 active in the same locations each year. An additional 11 colonies (15 % of the
total) located in 1994 were active at the same locations in either 1992 or 1993, but not
in both years.

Approximately 25 of the 75 total colonies that were active on April 26, 1997, were
within 0.5 km of sites that were also used in 1994. This suggests that tricolors will
continue to use the same nesting areas in subsequent years if favorable breeding and
foraging habitats persist in those locations.
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Spring Movements from Wintering Area

In late March and early April, tricolors vacate wintering areas in the Sacramento-San
Joaquin River Delta and along coastal central California and arrive at breeding
locations in Sacramento County and throughout the San Joaquin Valley (DeHaven et al.
1975b). A substantial, but as yet unmeasured, number of tricolors also winter in the
northern San Joaquin Valley (Hamilton pers. obs.). Smaller colonies at foothill
locations and those in the San Joaquin Valley are typically settled by early April
(Hamilton et al. 1995).

Breeding Season Movements

During the breeding season, tricolors appear to exhibit itinerant breeding, moving to
new breeding locations following previous nesting attempts elsewhere Hamilton (in
prep). Most tricolors probably move from the San Joaquin Valley and Sacramento
County to Colusa and Glenn Counties and elsewhere in the Sacramento Valley. While
this trend was noted in all 4 years of an intensive study, colonies may form at any time
during the breeding season (April- July) throughout the known breeding distribution of
this species (Hamilton et al. 1995).

Postbreeding Season Movements

Long-term banding studies by DeHaven et al. (1975b) demonstrated a major
postbreeding season movement into the Sacramento Valley from other breeding locales.
At the time of their study, a major tricolor roost existed at Colusa National Wildlife
Refuge (NWR). Large postbreeding roosts continue to develop in the Sacramento
Valley from late summer (August) into fall (Hamilton pers. obs.).

Movements to Wintering Areas

The timing of major movements to wintering areas is unknown. Large foraging flocks
can be seen in pastureland north of Rio Vista, Solano County, by late October (Beedy
pers. obs.), and Hamilton (pers. obs.) has seen large flocks in the Sacramento and San
Joaquin River Delta by late November. Wintering flocks numbering 12,000-14,000
assemble near dairies on the Point Reyes peninsula, Marin County, by mid-October
(Stallcup pers. comm.).

Adult, Juvenile, and Nestling Mortality Factors

Direct Mortality

Until the 1930s market hunting was a major mortality factor when more than 300,000
tricolors and redwings were marketed {killed and sold} in the Sacramento Valley
during a 5-year period (Neff 1937).
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Starvation and Nestling Loss

At almost all sites in all years of a 3-year study, Hamilton et al. (1995) found that most
broods were reduced by parents. Most eggs (three or four, sometimes five) hatch, but
it is uncommon to find more than two or three nestlings in nests at fledging. This is
because when food supplies are short parents choose not to feed all of their nestlings,
thereby reducing the number of nestlings that survive to fledging. However, if
abundant food is available, tricolors may raise as many as four young (Hamilton et al.
1995).

Predation

At present (i.e., 1985-1995), predation is a major cause of complete nesting failure at
some colonies, especially in permanent Central Valley marshes (Beedy and Hayworth
1992, Hamilton et al. 1995). This factor is discussed in more detail under Section 4,
“Population Threats and Impacts”.

Weather Conditions

Severe or prolonged storms can cause high mortality among tricolor nestlings (Engler
1994, Hamilton et al. 1995, Cook 1996). Chilling of adult and nestling tricolors may
account for some observations of reproductive failure (Hamilton et al. 1995), and adult
females occasionally found dead on nests may be victims of hypothermia (Hamilton
pers. obs.).

Brood Parasitism

Nestling mortality as a result of brown-headed cowbird (Molothrus ater) brood
parasitism has not been reported. Most cowbird eggs laid in tricolor nests (N = 23 of
23) do not hatch (Hamilton et al. 1995).

3. Population Status And Trends

Historical Surveys

Historically, river systems flowing into the Central Valley overflowed to create
extensive marshes that provided abundant breeding habitat for tricolors and a myriad of
water birds. Of more than 4 million acres of wetlands that existed in the Central
Valley in the 1850s however, only about 560,500 (about 14%) remained in 1939. An
estimated 480,000 acres of freshwater emergent marshes (about 85% of the total
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freshwater wetlands in 1939) were reduced by nearly 50% to about 243,000 acres by
the mid-1980s (Frayer et al. 1989). Similarly, native perennial grasslands, prime
tricolor foraging habitat, have been reduced by more than 99% in the Central Valley
and surrounding foothills (Kreissman 1991).

There are few 19th-century accounts of tricolors and their extensive marshland and
grassland habitats; therefore, their historical numbers and distribution are unknown.
Heermann (1853) described fall flocks of thousands of tricolors in the Shasta region
and saw a wintering flock in the Suisun Valley, Solano County, “ . . . numbering so
many thousands as to darken the sky for some distance by their masses”. Belding
(1890) observed an “immense” colony near Stockton, San Joaquin County. According
to the notes of J. G. Cooper, the tricolor was “the most abundant species near San
Diego and Los Angeles, and not rare at Santa Barbara” (Baird 1870). Unfortunately,
only a few additional accounts of tricolors were published before 1900, and most of
those provided brief descriptions of single colonies or the results of egg-collecting
exlpeditions (e.g., Skirm 1884, Bendire 1885, Barlow 1900).

Published and unpublished accounts of historical tricolor breeding observations were
summarized by Dawson (1923), Neff (1937), Grinnell and Miller (1944), and Beedy et
al. (1991). Hamilton et al. (1995) also provided an update of historical tricolor
observations. The first systematic, rangewide surveys of the tricolor’s population status
and distribution were conducted by Neff (1937, 1942). He observed as many as
736,500 adults per year (1934) in just eight counties. During a 5-year interval, he
observed tricolors in 26 California counties. Historical breeding colonies also were
described in Jackson and Klamath Counties, Oregon (Neff 1933, Richardson 1961).
Egg sets collected in 1928 near Minden (Western Foundation of Vertebrate Zoology,
Sumida pers. comm.) document the historical nesting of this species in western
Nevada. Bryant (1889) described tricolors as common in the marshes of northwestern
Baja California.

Neff (1937) summarized his observations of 252 California colonies. These surveys
were conducted after most Central Valley wetlands were lost (Frayer et al. 1989, Wilen
and Frayer 1990). Neff (1937) found many large colonies, including one in Glenn
County, which contained more than 200,000 nests (about 300,000 adults) and covered
more than 24 ha, and several others in Sacramento and Butte Counties that contained
more than 100,000 nests (about 150,000 adults). Most large tricolor colonies observed
by Neff (1937) were associated with freshwater emergent wetlands in rice-growing
areas of California.

Orians (1961b) and Payne (1969) made detailed accounts of the ecology and breeding
biology of tricolors. They observed colonies of up to 100,000 nests in Colusa, Yolo,
and Yuba Counties, but did not attempt to survey the entire range of the species. For
example, their surveys did not include major parts of the San Joaquin Valley or
southern California, and they did not attempt to estimate the tricolor’s overall
population size.
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DeHaven et al. (1975a) conducted population surveys and banding studies of tricolors
in the Central Valley from 1969 through 1972. They concluded that the tricolor’s
geographic range and major breeding areas were unchanged in the 35 years since
Neff’s (1937) study. They observed an average of about 133,000 individuals per year,
and estimated that the overall population size had declined by more than 50% since the
1930s. It is possible, however, that DeHaven et al. (1975a) underestimated the
tricolor’s total population size because they did not survey large portions of the
southern San Joaquin Valley.

Recent Surveys

In a survey of tricolor distribution and abundance, Beedy et al. (1991) summarized all
historical and recent breeding records, including unpublished reports and inventories.
Based upon this information, and field surveys in the Sacramento Valley and portions
of the San Joaquin Valley, they concluded that tricolor populations had declined further
from those reported by DeHaven et al. (1975a), and that this decline was coincident
with continuing losses of wetland habitats in the Central Valley. They reported a range
of about 35,000-l 10,000 breeding adults per year in the 1980s with an approximate
average of 52,000 breeding adults reported per year in that decade.

Population estimates by Beedy et al. (1991) were incomplete because they included
only sporadic surveys in the southern San Joaquin Valley (i.e., south of Merced
County), where several previously undescribed and very large (i.e., more than 30,000
nests) tricolor colonies were found in agricultural fields by Hamilton et al. (1995).
Beedy et al. (1991) and Beedy and Hayworth (1992) made intensive surveys for tricolor
colonies in Merced, Sacramento, San Joaquin, Yolo, Colusa, Yuba, Butte, and Glenn
Counties but were unable to relocate many of the colonies reported there by Orians
(1961b), Payne (1969), and DeHaven et al. (1975a). Perhaps the prolonged drought
that prevailed in California during the mid- and late 1980s influenced the timing and
occurrence of tricolors in the Sacramento Valley and the population estimates made
there by Beedy et al. (1991).

From 1991 through 1994, USFWS and DFG cosponsored a multiyear survey and basic
ecological investigations that included studying colony location and size, colony habitat
characteristics, pre- and postsettlement behavior, and land ownership patterns;
monitoring reproductive success and associations with habitat types; and development
of a best estimate of the total population size and distribution. The survey area
included the Sacramento Valley, San Joaquin Valley, and southern California. The
most intensive effort was made in 1994 ,when Hamilton et al. (1995), documented 74
colonies in 32 California counties (Figure 1).

In an effort to continue monitoring the annual distribution and abundance of the tricolor
population, a yearly, one-day, rangewide, volunteer survey (Volunteer Survey) was
initiated in 1994. This survey is coordinated by the National Audubon Society Western
Regional Office, DFG, and USFWS. Based on colony locations and the breeding
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distribution summarized by Beedy et al. (1991) and Hamilton et al. (1995), experienced
local volunteers are asked to visit all historical and recent tricolor breeding sites to
describe the colonies’ current status and numbers. Observers are also requested to
drive all accessible roads in suitable tricolor habitats in their respective counties to
attempt to locate previously undocumented colonies. Federal and state biologists
continue to provide survey data for publicly owned lands and adjacent areas.

The 1994 Volunteer Survey was conducted during the week of April 23, 1994.
Tricolors were observed in 32 California counties, and breeding colonies were found in
26 counties (Table 1). Ten historically occupied counties were not surveyed during this
census, and six occupied (i.e., foraging flocks observed) counties apparently did not
host breeding colonies at the time of the census. The largest colony was at San Luis
NWR, Merced County, and contained approximately 70,000 nests; other large colonies
were observed in Colusa and Tulare Counties (Table 2). All large (> 10,000) and
many smaller colonies identified in the 1994 Volunteer Survey, and by federal and state
biologists, were revisited by Hamilton et al. (1995) and were incorporated into the
1994 tricolor population estimate of approximately 369,400 (+/-15 %) total adults
(Table 1).

The effectiveness of the 1994 Volunteer Survey was enhanced by the rangewide
observations of Hamilton et al. (1995) in the 1992, 1993, and 1994 breeding seasons.
In contrast, the 1995 and 1996 Volunteer Surveys did not include rangewide follow up
surveys and large breeding colonies may have been overlooked. Surveys conducted
during the week of April 22, 1995, located about 208,000 breeding tricolors in 20
counties. The two largest colonies, including about 25,300 nests in Tulare County and
18,000 nests in Merced County, were later destroyed during routine crop harvesting
and land preparation activities (Hamilton pers. obs.). Another Volunteer Survey,
conducted on May 22, 1995, located about 180,500 adult tricolors in only 17 counties;
this census was less complete than the first two (Comrack pers. comm.).

A Volunteer Survey conducted on April 27, 1996 was even less complete than the 1995
surveys and detected only 56,890 tricolors in 21 counties. Volunteer Surveys were
conducted on a single day, and some counties (e.g., Colusa, Kern and Kings) were
surveyed incompletely, or not at all, in 1995 and 1996. Therefore, the relative survey
effort and coverage of individual counties should be considered when interpreting the
overall census results for any county or year (Comrack and Hunting pers. comms.).
Years when intensive, follow-up surveys throughout the breeding season were not
conducted should not be considered total population estimates for this species.

In 1997, DFG coordinated an intensive survey effort throughout California using the
same coverage, methods and personnel as in 1994, when the last reliable population
estimate was made. Participation in the April 26, 1997 Volunteer Survey was
increased from previous years and most historically occupied counties received at least
some coverage. Professional surveyors (Hamilton and Bowen) made repeated
observational and nest-count surveys at most large colony sites that were observed in
1997.
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The April 26, 1997 Volunteer and follow-up surveys documented approximately
232,960 (+/- 15 %) breeding and nonbreeding tricolors in 32 California counties; this
total includes about 50 nonbreeding adults in Klamath County, Oregon, and 950
breeding adults in northwestern Baja California that were observed within one week of
the survey (Table 1). This population estimate represents an overall decline of
approximately 37% since 1994.

Population declines were most apparent in historical strongholds of the species’ range
in the Central Valley including Sacramento, Fresno, Kern, and Merced Counties.

During the entire 1997 breeding season, the two largest observed colonies were in
Colusa and Tulare Counties (Table 2). The Colusa County colony was initiated in
May, after the 1997 Volunteer Survey, and birds that probably nested elsewhere earlier
in the season congregated at the Capitol Outing Club to form the largest colony
reported in the 1997 breeding season. Birds continued to join the Tulare County
colony after the 1997 Volunteer Survey. Other large colonies (i.e., more than 20,000
nests) were located in Kings and Riverside Counties during the 1997 breeding season.
One striking exception to the trend of lower numbers in 1997 was a colony of about
23,300 nests at a recently created wetland (1994) near Hemet in Riverside County,
which represented a dramatic increase in the Southern California total compared to the
1994 census.

Recent Population and Distribution Trends

Tricolors were characterized as “ . . . sheerly and illogically erratic in (their) seasonal
movements and activities” (Neff 1937). Fluctuations in the local abundance of tricolors
have been interpreted as responses to local differences in insect abundance (Payne
1969, DeHaven et al. 1975a).

Despite their notably erratic behavior, recent intensive statewide surveys have
identified several important distribution and population trends for tricolors.

• Statewide and local distribution varies from year to year, but annual trends in
total population size are unknown (Neff 1937, DeHaven et al. 1975a, Hamilton
et al. 1995).

• Reported tricolor colony size estimates in 1994 compared to the total count in
1997 (the only two years when survey efforts were sufficient to detect virtually
all large colonies) indicated that the total tricolor population declined by about
37%, and the greatest declines occurred in Sacramento, Fresno, Kern, and
Merced Counties, which hosted about 72% of the total adults observed in April
1994.

• In some portions of their range, tricolors have definitely declined or been
eliminated, including local extirpation in portions of the Central Valley where
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Table 1. Summary Comparison of Tricolored Blackbird Surveys
Conducted in Late April 1994 and 1997

1994 1997

Region and County Breeding Nonbreeding Total Breeding Nonbreeding Total

Sacramento Valley

Colusa 25

El Dorado 0

Glenn 2,000

Placer 1,000

Sacramento 93,225

Sutter 35

Tehama 0

Yolo 400

Yuba 0
Subtotal 96,685

San Joaquin Valley

Calaveras 0

Fresno 21,150

Kern 70,600

Kings 0

Merced 60,100

San Joaquin 13,750

Stanislaus 2,500

Tulare 50,000

Subtotal 218,100

San Francisco Bay and Delta

Alameda 20

Contra Costa 400

Marin 0

Napa 11

Santa Clara 3,350

Solano 0
Subtotal 3,781

North Coast

Humboldt 100

Lake 0

Mendocino 0

Sonoma 0
Subtotal 100

2 27 100 4,075 4,175

0 0 200 0 200

0 2,000 0 0 0

0 1,000 430 228 658

803 94,028 25,730 5,608 31,338

200 235 0 0 0

0 0 35 0 35

75 475 200 0 200

597 597 0 950 950

1,677 98,362 26,695 10,861 37,556

0 0 8,253 60 8,313

0 21,150 2,500 50 2,550

1,655 72,255 16,950 50 17,000

10,000 10,000 33,300 0 33,300

19,000 79,100 12,500 500 13,000

2,228 15,978 11,750 107 11,857

1,428 3,928 150 0 150

0 50.000 53,500 2,000 55,500

34,311 252,411 138,903 2,767 141,670

4

0

400

0

150

5
559

0

0

0

30
30

24 1,200 0 1,200

400 0 0 0

400 0 0 0

11 350 50 400

3,500 550 0 550

5 37 38 75
4,340 2,137 88 2,225

100 32 0 32

0 0 60 60

0 12 0 12

30 0 0 0
130 44 60 104

T



Table 1. Continued

1994 1997

Region and County Breeding Nonbreeding Total Breeding Nonbreeding Total

Central Coast

Monterey

San Luis Obispo

Santa Barbara

San Benito

Subtotal

Southern California

Los Angeles

Orange

Riverside

San Bernardino

San Diego

Ventura

Subtotal

Northeast Interior

Lassen

Modoc

Shasta

Siskiyou

Subtotal

Oregon

Klamath

Nevada

Douglas

Mexico

Baja California

Total

2,200 20 2,220 5,500 400 5,900

0 0 0 660 0 660

2,000 0 2,000 0 0 0

0 0 0 460 318 778

4,200 20 4,220 6,620 718 7,338

755 60 815 430 0 430

1,000 34 1,034 231 0 231

2,100 75 2,175 37,950 406 38,356

0 0 0 300 0 300

2,000 0 2,000 3,178 58 3,236

90 0 90 0 0 0
5,945 169 6,114 42,089 464 42,553

0 0 0 0 6 6

0 250 250 0 250 250

2,500 85 2,585 0 0 0

400 547 947 250 0 250

2,900 882 3,782 250 256 506

0

0

0

331,711

0 0 0 50 50

0 0 8 0 8

0 0 950 0

37,648 369,359 15,264
950

217,696 232,960

Note: California counties where found: 32

Percent change from 1994 to 1997:

31

36.9%



Table 2. The 10 Largest Tricolored Blackbird Colonies Documented
in the Breeding Seasons of 1992, 1993 1994, and 1997

Site County Number of Nests

1992

Lettuce I-5
Lurline CL-COC
Lurline Ck-Harbison
Rancho Seco
Bozick Ranch
Lost Hills

Kern NWR
Dairy
San Luis NWR
Quarry

1993

Dairy
Lettuce I-5
Cherokee
San Luis NWR
East Park
Delevan NWR
Botta
O’Neill Forebay

Moore
Campbell

1994

San Luis NWR
Lurline CL-CCC
Tulare
Thunder Hill
Mid-Am
Wildwood
Bakersfield
Ranch Seco

Knox Road
Yuba

1997

Capitol Outing Club
Toledo pit
Tulare Lake
Road 120
Hemet
Kern NWR
Cherokee
Delevan NWR
Highway 12
East Hacienda

Kings 43,333
Colusa 40,000
Colusa 20,000
Sacramento 13,333
Sacramento 13,333
Kern 12,000

Kern 10,000
Tulare 8,000
Merced 6,667
Glenn 4,000

Tulare 32,000

Kings 13,000
Butte 10,000
Merced 6,500
Colusa 6,000
Colusa 6,000
Sacramento 5,000
Merced 5,000
Sacramento 5,000
Sacramento 4,667

Merced 70,000
Colusa 33,333
Tulare 33,333
Glenn 21,333
Glenn 18,667
Kern 18,667
Kern 16,666
Sacramento 13,333
Sacramento 10,000
Yuba 9.000

Colusa 53,333
Tulare 46,666
Kings 30,000
Tulare 26,667
Riverside 23,333

Kern 10,000

Sacramento 10,000
Colusa 8,333
San Joaquin 6,667
Kings 6,667



they were once abundant (e.g., Yolo County and large portions of southern
Sacramento County), and many historical sites in coastal southern California
counties (i.e., Santa Barbara, Ventura, Los Angeles, Orange, and San Diego
Counties) (Beedy et al. 1991).

• Once abundant in coastal southern California (Baird 1870), tricolor populations
there were reported to be less than 20,000 breeding adults in 1994 (Hamilton et
al. 1995). In 1997, however,, an estimated 35,000 breeding adults were
observed at a colony in Riverside County.

• In 1994, 71.5% of all tricolors observed throughout the breeding range nested
in colonies of 10,000 or more birds, and at least 60% of all tricolors located in
all years were found in the 10 largest colonies (Hamilton et al. 1995).

• In 1997, 75% of all adult tricolors counted in late April were in the largest 10
colonies.

• Rangewide surveys of both public and private properties found that 70% of all
tricolored blackbird nests and. 86% of all foraging by nesting birds occurred on
private agricultural land in 1994 (Hamilton et al. 1995).

The largest numbers of breeding tricolors have always been in the Central Valley, and
in 1994 and 1997, more than 75 % of all observed breeding adults were found there
(Table 1). Smaller colonies also occur in foothills throughout cismontane California
(Hamilton et al. 1995), and locally in Oregon (i.e., Multnomah, Umatilla, Wheeler,
Jackson [Beedy et al. 1991], and Klamath Counties [Follansbee and Mauser 1994]),
and near Minden, Douglas County, Nevada in 1996 and 1997 (Chisholm pers. comm.).
A few recent breeding colonies have ‘been observed at marshes near Rosario,
northwestern Baja California (Anderson pers. comm., Hamilton pers. obs.).

In recent years and possibly also in the past, more than half of all observed nesting
efforts by tricolors occurred in a few,, large colonies (Table 2). Concentrations of such
a high proportion of the known population in a few breeding colonies increases the risk
of continued population declines if major reproductive failures occur. Colonies situated
in active agricultural fields are especially vulnerable to destruction when crops are
harvested.

Recent Habitat Trends

In the absence of the vast marshlands and perennial grasslands that once characterized
the Central Valley and foothills, most tricolors now breed and forage in a diversity of
upland and agricultural habitats (DeHaven et al. 1975, Beedy et al. 1991). Today, the
largest tricolor colonies (i.e., more than 30,000 nests) are often at dairy farms or
associated with irrigated pastures, alfalfa, and silage fields on private lands in the San
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Joaquin Valley and at rice ranches in the Sacramento Valley (DeHaven et al. 1975a,
Hamilton et al. 1995).

Dairies and feedlots are a feature of many tricolor habitats in the San Joaquin Valley
and in Sacramento County (Hamilton et al. 1995). This relationship was not mentioned
in earlier accounts of the species (e.g., Neff 1937, Orians 1961a, 1961b; Payne 1969;
DeHaven et al. 1975a, 1975b). The current dependence of tricolors upon dairies is of
particular importance because, in 1994, 54.5 % of all observed tricolor nesting efforts
were associated with dairies and their crops. In some places, the nesting substrate,
water source, and foraging habitat are all contained on a single, large dairy operation
(Hamilton pers. obs.).

In the 1930s Neff (1937) reported few tricolors nesting in Himalaya berry patches or
other upland habitats. By 1994, however, 36% of all observed colonies and 23% of all
individual tricolors nested in this plant (Hamilton et al. 1995). In the early 1990s 64%
of all observed tricolor nesting was in exotic plants, including the most successful
efforts (Hamilton et al. 1995, Cook 1996).

Himalaya berry patches associated with irrigated pastures, vernal pools, and grassland
habitats in southern Sacramento County were an important stronghold of the tricolor’s
breeding population (Hamilton et al. 1.995). During the 1990s, vast areas of grassland
and irrigated pastures in southern Sacramento County were converted to vineyards, an
unsuitable tricolor foraging habitat. Land use changes from range lands to cotton,
orchards, and vineyards continue to occur at a rapid pace throughout the Central Valley
and elsewhere in California (Kreissman 1991). Widespread losses of historical tricolor
breeding and foraging habitats may be responsible for the species’ overall population
decline since 1994.

4. Threats  to Populations

Natural Factors

Predation

Predation is at present (i.e., 1985-1997) a major cause of complete nesting failure at
some tricolor colonies (Hamilton et al. 1995, Beedy and Hayworth 1992). Historical
accounts document the destruction of nesting colonies by a diversity of predators,
including wolves (Canis lupus) and gray foxes (Urocyon cinereoargenteus) (Heermann
1853), skunks (Mephitis sp.) and possibly opossums (Didelphis virginiana) (Evermann
1919), Swainson’s hawks (Buteo swainsoni), black-crowned night-herons (Nycticorax
nycticorax) (Mailliard 1900), Cooper’s hawks (Accipiter cooperii), burrowing owls
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(Athene cunicularia), American crows (Corvus brachyrhynchos), raccoons (Procyon
lotor), and mink (Mustela vison) (Nefff 1937).

More recently, Payne (1969) reported predation of tricolor nests by feral cats (Felis
catus), northern harriers (Circus cyaneus), barn owls (Tyto alba), short-eared owls
(Asio flammeus), and yellow-billed magpies (Pica nuttallii). Merlins (Falco
columbarius) may associate with flocks  of wintering tricolors and have been observed
preying on adults (Manolis and Winter pers. comms.).

At some recent colonies, especially those in permanent freshwater marshes, black-
crowned night-herons devastate nesting efforts and eliminate all or most nests
(Hamilton et al. 1995, Mauser pers. comm.). At foothill locations and in the southern
San Joaquin Valley, ravens (Corvus corax) may assemble and destroy all or almost all
nests within colonies. In the Central Valley, coyotes (Canis latrans) are a major
predator on tricolor colonies in terrestrial settings, especially in silage field colonies,
but also in cattail colonies when water is withdrawn (Hamilton pers. obs.).

Responses of tricolors to predators differ strikingly from those of redwings nesting at
the same locations. Redwings fly up to attack predators, especially crows, ravens and
harriers, while tricolors usually do not. It is, thus, a common sight to see a raven pair
pass high over a tricolor colony being actively pursued by a few redwings, while
several thousand nesting tricolors at the same location ignore them (Hamilton pers.
obs.).

Weather Conditions

Weather  conditions were discussed under “Adult, Juvenile, and Nestling Mortality
Factors”.

Anthropogenic Factors

Habitat Loss and Alteration

Virtually all alluvial soils in the Central Valley once supported riparian woodlands,
marshlands,  or perennial grasslands, but they have now been converted by agriculture
and  urbanization (Frayer et al. 1989, Wilen and Frayer 1990). Many former
agricultural  areas within the historical. range of the tricolor are now being urbanized.
Many  tricolors in Sacramento County forage in the extensive, ungrazed annual
grasslands  associated with rural subdivisions (Cook pers. comm.). This transitional
land  use currently provides suitable habitat for tricolors that will be largely eliminated
as  current land conversion patterns continue.

In some  places, most historical tricolor breeding and foraging habitats have been
eliminated  and there is currently little or no breeding effort where there once were
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large colonies (Orians 1961b, Beedy et al. 1991). Elsewhere, tricolors have shifted
from cattails as a primary nesting substrate (Neff 1937) to Himalaya berries (DeHaven
1975a) and more recently to cereal crops and barley silage (Hamilton et al. 1995).
Nests and nest contents in cereal crops and silage are often destroyed by agricultural
operations (Hamilton et al. 1995). Harvesting of silage and plowing of weedy fields
are: currently the most common reasons tricolor nesting colonies are destroyed on
agricultural lands.

Some habitats are sources (Pulliam 1988)(e.g., Himalaya berries) of successful tricolor
fledging while others are often sinks (e.g., many permanent marshes and most silage
fields near dairies), consuming reproductive effort without producing enough fledglings
to compensate for losses from predation and crop harvesting (Hamilton et al. 1995).

Prospects for successful tricolor nesting in dairy settings without active management
are low, but could be enhanced by communication and negotiation with sympathetic
landowners. Long-term maintenance of tricolor populations in agricultural areas, such
as dairies and rice fields could be enhanced by establishment of small cattail ponds to
provide more secure nesting habitats in areas where large colonies are often destroyed
during routine harvesting operations. The costs and benefits to private landowners and
state and federal agencies should be evaluated so that viable alternate nesting habitats
can be restored and large-scale nesting failures can be reduced.

Poisoning

McCabe (1932) described the strychnine poisoning of 30,000 breeding tricolors as part
of an agricultural experiment, Poisoning to regulate numbers of blackbirds preying
upon crops in California, especially rice, was considered a major source of adult
mortality by Neff (1942). This practice continued until the 1960s and thousands of
tricolors and other blackbirds were exterminated to control damage to rice crops in the
Central Valley. However, improved harvesting methods, earlier ripening rice
varieties, and fewer blackbirds have resulted in few recent reports of blackbird crop
depredation, and no control programs are currently operating (Clark pers. comm.).

Contaminants and Pollution

During 1986, Beedy and Hayworth (1992) observed a complete nesting failure of a
large (about 47,000 breeding adults) tricolor colony at Kesterson Reservoir, Merced
County. External examinations of dead nestlings collected from roads surrounding the
reservoir revealed that two of the 10 specimens had club feet (Grau pers. comm.);
similar deformities were found for shorebirds and other water birds that were also
collected at Kesterson Reservoir (Ohlendorf et al. 1986). Pathological examinations of
the tricolor nestlings revealed some evidence of heart muscle degeneration, and
selenium toxicosis was suspected as the cause of death (Stroud pers. comm.).

Lalboratory results from composite liver samples from dead tricolor nestlings from
Kesterson Reservoir revealed that they had significantly higher concentrations of
selenium than livers collected from redwing nestlings collected in an uncontaminated
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area at Merced NWR (Paveglio pers. comm.). Laboratory feeding trials of two tricolor
nestlings revealed that they did not live beyond 4 days on a diet containing 100 parts
per million selenium (dry weight), but a selenium dose-response relationship has not
been developed for tricolors or other passerine birds (Grau et al. 1987).

Hamilton (pers. obs.) observed a colony sprayed by mosquito abatement operators in
Kern County, and all sprayed eggs failed to hatch. Hosea (1986) attributed the loss of
at least two tricolor colonies to aerial herbicide applications. The relationship of
pesticides to tricolor reproduction is poorly known. An improved understanding of the
potential for chemically induced mortality of this species could be gained through
laboratory testing of dead adults, nestlings, and failed eggs. Nevertheless, at the
present time (1997) chemical threats to tricolors are a far less serious problem than are
habitat losses.

Human Disturbance

Tricolors are sensitive to human disturbance of active nesting colonies and casual entry
into colonies should be avoided. Effective management and scientific studies,
however, demand careful entry into active colonies to make accurate assessments of
nesting chronology and reproductive success. To avoid unnecessary disturbance of the
nesting birds, however, human observers should not remain in active colonies for
extended periods (i.e., several hours), and they should avoid creating numerous trails
or disturbing the vegetation near dense nesting clusters. Hosea (pers. comm.) reported
that conducting daylong nest censuses caused abandonment of an entire colony within 2
days. Similarly, Beedy and Haywortlh (1992) observed that they caused localized
abandonment of active nests in Himalaya berries and cattails by entering colonies for
several hours to collect eggs for contaminant analyses. They also observed that the
trails they created through the cattails facilitated access to the colony by avian and
mammalian predators, especially raccoons. Hamilton et al. (1995), however, did not
observe any nest abandonment in a prickly lettuce colony after making repeated, short-
term entries into active colonies, including weighing of all chicks in selected nests four
times (N = 22 of 23 monitored nests were successful). In general, periodic, careful
entry into colonies by experienced research personnel does not cause widespread
nesting abandonment.

5. Summary of Current Conservaltion Actions

Recent Management Actions

In 1991, the Yolo Audubon Society submitted a petition to the California Fish and
Game Commission to list this species as endangered under the state Endangered Species
Act. This petition was based on the findings of Beedy et al. (1991). The petition was

U.S. Fish and Wildlife Service and California Department of Fish and Game
Tricolored Blackbrid Status Update and Management Guidelines
September 1997

19



withdrawn in 1992 following two breeding seasons of intensive fieldwork by Hamilton
et al. (1995) and their estimates of the size of the total tricolor breeding population.

After the petition was withdrawn, DFG and USFWS continued monitoring tricolor
populations. Monitoring activities included partial DFG and USFWS funding of
surveys and ecological investigations conducted by Hamilton et al. (1995) and
organizing the statewide Volunteer Survey (1994-1996).

Management on Public Lands

Management actions on public lands have focused primarily on basic protection,
reduction of disturbance, and water management. NWR staff routinely monitor tricolor
breeding colonies and provide protection for these sites from disturbance or habitat
loss. Active management of water levels to maintain stable conditions for breeding
colonies during the breeding season has been implemented on Kern NWR, San Luis
NWR Complex, and Sacramento NWR Complex.

In 1994, a large nesting colony (about 100,000 adults) was established in a silage field
on newly acquired lands on San Luis NWR. The former land owner retained
temporary grazing/farming rights and cooperated with refuge staff to delay silage
harvest until after the colony had fledged. An estimated 47,000 young successfully
fledged from this colony (Hamilton et al. 1995). Historically, active management on
public lands has also included the hazing of colonies during initial settlement stages to
decrease the chances of colony establishment on contaminated lands at Kesterson
Reservoir (Zahm pers. comm.).

Management on Private Lands

During 1993 and 1994, several large tricolor colonies were found in silage fields
associated with dairies in Kings, Fresno, and Tulare Counties (Hamilton et al. 1995).
As a result of the efforts of DFG and USFWS, portions of these crops were purchased
to preserve the largest colonies in 1993 and 1994. Hamilton et al. (1995) estimated that
direct intervention and voluntary participation by land owners (e.g., delaying harvest to
protect active nesting colonies) resulted in the addition of an estimated 37,000 and
44,000 adult tricolors to the 1994 and 1995 breeding season populations, respectively.
USFWS and DFG, however, do not consider crop purchases or reimbursements for
delayed harvest to be a feasible long-term solution for tricolor habitat management on
private agricultural lands (Zimmerman and Hunting pers. comms).

Two large silage field colonies (27,000 and 38,000 adults) were destroyed during
harvesting in 1995 and another colony of about 40,000 adults was destroyed in 1997.
Insufficient funds exist at either the state or federal levels, however, to make crop
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purchases  an effective long-term strategy for preserving tricolor colonies in agricultural
settings. In the absence of such management efforts, large colonies in active
agricultural fields may result in lost tricolor reproductive effort.

Some  private landowners are taking advantage of opportunities to create tricolor
habitats on private agricultural lands. For example, in 1995, Westlake Farms (Kings
County)  attracted about 7,000 adult tricolors to a restored marsh where they nested
successfully (Shelton pers. comm.). ‘The  owner and his agent agreed to continue
management for tricolors in spite of substantial losses of nearby barley crops to pre-
and  postbreeding adults. Management actions included predator control (coyotes and
skunks) and creation of deep water canals to reduce the impact of mammalian
predators.

6. Conservation and Management Recommendations

Conservation Goals and Objectives

The  overall goal for the conservation of the tricolored blackbird is to maintain viable,
self-sustaining populations distributed throughout the current range of the species. This
will require a coordinated mix of management, monitoring, and research activities
implemented on both public and private lands. The conservation objectives presented
below highlight needs and opportunities on both public and private lands and emphasize
a coordinated approach to management of tricolors and their habitats. The primary
conservation objectives for tricolored blackbirds are to:

• avoid losses of tricolor colonies and their reproductive effort throughout their
range,

• increase the breeding opportunities on suitable public lands and on private lands
managed for this species,

• enhance public awareness and support for protection of this unique species, and

• minimize losses of important foraging habitat for both nesting and wintering
populations.

In recognition of the differing roles and opportunities that public and private land bases
may serve in tricolor conservation, management recommendations have been developed
for both public and private lands as a comprehensive strategy to meet the overall goals
and objectives for tricolor conservation.
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Management Recommendations for Public Lands

Federal and State Wildlife Refuges and Other Public lands

Public land bases, particularly those lands specifically designated for wildlife resources
as state or federal wildlife refuges, can serve a specific and unique role in the
conservation and management of tricolors. The focus of tricolor management on public
lands should be to:

• maintain and enhance existing habitat suitable for nesting and foraging
tricolors,

• create additional habitat to support nesting and foraging tricolors to increase the
potential carrying capacity of public lands for this species, and

• improve reproductive success of colonies located on public lands.

Habitat Protection and Maintenance

Protection and enhancement of tricolor colonies located on state or federal refuge lands
is primarily focused on water management because most of these colonies are located in
marshlands. Once a tricolor colony is detected, it should be fully protected from rising
or fluctuating water levels to avoid flooding nests or providing easy access to
mammalian predators, such as raccoons and coyotes. Colonies should be protected
from human intrusion and disturbance; however, inspection of colonies can provide
important information for water management. The methods described by Hamilton et
al. (1995) for entering colonies and assessing reproductive stages and success are
recommended when entry into active colonies is desirable for management purposes
(Appendix A).

Carrying Capacity

Breeding tricolors need to be lured or deflected away from dairies and other active
agricultural operations to protected habitats where they are more likely to succeed.
Increasing the carrying capacity of public land bases for tricolors will require site
specific assessments of current conditions and the identification of limiting factors.
Potential tricolor habitat areas can be enhanced by providing missing elements in places
where only parts of their habitat requirements are met. Of the three major tricolor
breeding requirements (i.e., water, foraging habitat, and nesting substrate), nesting
halbitat is the easiest to create. However, nesting habitat is useful only if a water
source, such as a canal, wetland, river, or lake, is present within a few hundred meters
and suitable foraging habitat is within about 5 km, and preferably closer. On some
refuges, it may be desirable to promote the growth of nettles, California blackberries,
and other naturally armored native plants to provide secure nesting sites for tricolors.
Incorporating these plantings into ongoing riparian restoration projects is an effective
strategy for increasing nesting habitat adjacent to suitable water sources. Thistles and
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mustard  on levees and elsewhere may also provide productive habitat for breeding
colonies. If  occupied by nesting tricolors, mowing or spraying of this vegetation on
levees or other upland areas should be deferred until after the breeding season.

The  management of foraging areas on private lands may require basic protection
through  the use of conservation, agricultural, or farming easements. Grazing, mowing,
and other management practices influencing vegetation characteristics should
incorporate tricolor needs.

Opportunities  exist to create tricolor habitat on other public land bases, especially along
California  Department of Transportation (Caltrans) and Department of Water
Resources rights-of-way. Possibilities for such development include establishment of
cattail  and blackberry copses on public properties near sources of water, such as
irrigation ponds. Other possibilities for creating off-refuge colony sites on public lands
include water agency corridors and reservoirs. These habitats may be  especially
promising because they often provide access to sources of  open water. Irrigation
canals are the water source for  some of the largest tricolor colonies (Hamilton et al.
1995).

Reproductive Success

Recent monitoring efforts  have documented poor reproductive success in the majority
of colonies using large cattail marshes for nesting because of heavy losses to predators,
especially black-crowned night-herons  (Hamilton et al. 1995). However, tricolors may
nest  successfully in some small cattail marshes because these areas appear to support
smaller populations of black-crowned night-herons and other predators. Intensive
demographic monitoring and research are needed to determine if there are  differences
in reproductive success of cattail colonies based on wetland sizes and spatial
relationships with other wetlands. Results of these investigations will yield information
valuable to developing effective management strategies for increasing tricolor
reproductive capabilities in cattail colonies.

Management Recommendation for Private Lands

The  focus of tricolor management on private lands should be to:

• encourage private landowners to protect active tricolor breeding colonies;

• encourage  consideration of tricolor nesting and foraging requirements in the
creation of mitigation wetlands; and
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• include tricolor population and habitat conservation actions in developing
Habitat Conservation Plans (HCPs), other multispecies conservation plans, and
ongoing private land habitat conservation programs within the range of this
species.

Habitat Protection

State and federal refuge lands cannot accommodate the 1997 tricolor breeding
population of about 230,000 adults. Protecting colony sites on private lands should be
encouraged where possible because most of the landscape settled by tricolors is
privately owned (Hamilton et al. 1995). Destruction of large colonies of this endemic
species could lead to global population declines, especially if current source habitats are
lost. Breeding colonies, whether on public or private land, are protected under the
authorities of the Migratory Bird Treaty Act. Destruction of major colonies conflicts
with overall DFG and USFWS obligations and policies to protect native birds and sends
an undesirable message to the public about the value of nongame wildlife. Priority
should be placed on identifying the largest colonies each year, and identifying
mechanisms for protecting nesting and foraging habitats suitable for successful tricolor
reproduction. Possible approaches for protecting active colonies threatened by crop
harvesting on private lands include contacts with sympathetic landowners and
conservation easements.

Habitat Conservation Planning Efforts

Federal multispecies HCPs and state Natural Community Conservation plans are under
development throughout the core breeding distribution of tricolors in the Central Valley
and southern California. The USFWS is also exploring possible “safe harbor”
programs for species protection on private lands. These and similar programs that
encourage, coordinate, and implement wildlife conservation on private land bases
should include conservation measures for tricolors, especially in rapidly developing
areas of the Central Valley and southern California. Possible tricolor conservation
strategies include developing nesting areas, managing foraging areas to provide quality
forage, and deferring harvest of grain crops harboring nesting colonies until after the
breeding season. These programs offer promising cooperative opportunities to
incorporate habitat conservation measures for tricolors on private lands throughout
their core breeding range.

Public and private partnership programs for wetland habitat enhancement offer
additional opportunities to actively manage for tricolor populations. Opportunities to
restore marshlands on private lands in foothills surrounding the Central Valley and in
southern California are of particular interest because these sites are often successful and
may contribute significantly to the recruitment of young tricolors into the population
(Hamilton et al. 1995).

2 4
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7. Monitoring Recommendations

Effective monitoring programs are essential to conserving the global population of
tricolors. Information resulting from monitoring programs can serve to identify and
prioritize management and research needs and to meet agency mandates to track the
status and trends of this unique species. The monitoring recommendations presented
have been developed to meet the following goals:

• track the annual distribution and long-term population trends of the tricolor;

•   monitor reproductive success to more effectively assess population viability and
to determine habitat characteristics associated with nesting success;

•  identify threats to the population;

• identify and prioritize management and research needs; and

• enhance public awareness, knowledge, and support for tricolor conservation.

Monitoring recommendations are presented in a hierarchical order beginning with
Level 1 programs designed to maintain a baseline of information sufficient to track the
general occurrence and distribution of tricolors on an annual basis. Level 2 monitoring
builds upon this baseline to track long-term trends in abundance and reproductive
success of selected colonies. Level 3 monitoring targets demographic parameters, such
as reproductive success, which can provide information critical to developing and
implementing effective management programs. Various aspects of this tiered
monitoring approach can and should occur concurrently. Monitoring results may also
compliment or directly support recommended research activities.

Because the tricolor population is distributed across the landscape in various habitats
and land ownerships, public and private partnerships to fund and implement these
activities will be crucial. The foundation for such partnerships has already been
established with past monitoring programs and should be fostered to continue and
strengthen ongoing cooperative efforts.

Level I Monitoring

The primary objectives of Level 1 baseline monitoring are to:

• document the presence, absence, and distribution of tricolor breeding colonies
throughout their historic range;

• estimate the size (numbers of birds) of selected colonies; and
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• heighten public awareness of this species, its status, and conservation issues.

Methods

The Volunteer Survey initiated in 1994 provides useful information on tricolor
distribution and is the recommended survey method for Level 1 monitoring.
Implemented on an annual basis, participants are requested to visit previously
documented colony locations within their county and are encouraged to explore other
potentially suitable habitat areas. Standard survey forms and instructions (Appendices
B and C) are provided to document the exact colony location, acreage, vegetative
substrate, breeding behavior (e.g., singing males, food carrying, and presence of
fledglings), and total number of adults as estimated from a recommended distance of 25
meters from the nesting area. Repeat visits later in the breeding season are
recommended to determine the fate of active colonies. Entry into active colonies is
discouraged. Colonies located on National Wildlife Refuges and those monitored by
experienced, skilled observers serve as a core subset of sites for more accurately
estimating colony size (Level 2 and 3 monitoring).

The Volunteer Surveys will be especially valuable if they are conducted over a period
of years, using consistent methods and an increasing core of experienced observers.
New breeding localities and lost habitats will be documented and public awareness and
skills in species and habitat identification will be enhanced over time.

Survey Area

The Central Valley represents the core survey area, but volunteers are also solicited to
survey documented sites throughout the historic range of the species, including valley
foothill areas, southern California, and portions of northern California.

Frequency and Timing

The surveys are conducted annually during the last weekend in April or the first
weekend in May. Follow-up surveys throughout the breeding season are encouraged.

Coordination

Survey forms and general instructions are currently distributed by DFG and National
Audubon Society. DFG has served as the recipient of survey results and compiles
summaries of data, the extent of geographic coverage, and the survey effort compared
to prior years. A designated coordinator to contact potential surveyors, send out
mailings, and assign coverage greatly enhances the success of the Volunteer Surveys.

Training

A workshop for volunteers and other wildlife biologists interested in this species should
be conducted in the breeding season to improve the overall quality of the data gathered
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during the Volunteer Surveys. This workshop should include field sessions to improve
skills in species identification, colony detection and status, estimating colony sizes, and
the identification of creches.

Level II Monitoring

The  Volunteer Survey (Level I Monitoring) provides useful information on tricolor
distribution, but it does not produce reliable estimates of annual trends in global
abundance. The objectives of Level II Monitoring are to:

• document the distribution and abundance trends of the tricolor breeding
population over time, and

• monitor a subset of the population to assess reproductive success relative to
habitat type.

Methods

The best way to monitor global tricolor population trends is to conduct intensive,
Periodic Rangewide Surveys during the breeding season; these surveys were sponsored
by USFWS and DFG in 1992, 1994, and 1997 and conducted in those years by
Hamilton et al. (1995). A core crew of at least three experienced surveyors is trained
to: 1) detect colonies, 2) accurately estimate colony size, 3) monitor colony attendance,
4) measure reproductive success within a selected subset of the population, and 5)
estimate the size of the breeding population over the course of the survey period.

Calony locations, size, and persistence are  documented throughout the breeding range
using a series of repeated, visual estimates over the course of consecutive breeding
seasons between the core dates of April 10 and June 15 (Hamilton 1995). Intensive
data collection is implemented on selected colonies to more accurately estimate
numbers and to monitor reproductive success. This subset typically includes the largest
known colonies (Table 2).

Nest transects are conducted after the breeding season through these selected colonies
to provide more precise estimates of colony size. The size of a colony can be
determined after the breeding season by mapping the outline of the colony and
establishing transects through the periphery and center. A 1.5 meter stick held
horizontally while walking transects is a useful aid in counting nests, and a  measuring
wheel or tape run along the outside of the colony can be used to estimate the area of a
colony, as described by Hamilton et al. (1995).

Reproductive success is measured by repeat visits to active nests during the nesting
period to document egg laying, incubation, hatching, and fledging. Colonies selected
for demographic monitoring may vary depending on where the largest colonies occur

U.S. Fish and Wildlife Service and California Department of Fish and Game
Tricolored Blackbrid Status Update and Management Guidelines
September 1997

27



and specific, additional objectives, such as correlating reproductive success to selected
habitat types or specific geographic areas of interest within the range of the species.
Following completion of the three-year Periodic Rangewide Survey, an annual estimate
of the global population is calculated and an overall estimate of the population size,
distribution, and status is determined.

Survey Area

The Periodic Rangewide Survey includes systematic, repeated coverage of all
historically occupied counties in California (with emphasis on the Central Valley),
Oregon, and Baja California. Historical nesting sites and areas of potential habitat are
searched for breeding populations.

Frequency and Timing

Rangewide surveys should be conducted for at least three consecutive years so that
variations in tricolor populations can be identified and to avoid misinterpretation of
naturally occurring fluctuations in annual distribution and abundance. Such surveys
should be conducted as frequently as possible and not less than once every 5 years.
The survey period begins in April and continues until the culmination of the breeding
season. The first Periodic Rangewide Survey was conducted from 1991-1994 by
Hamilton et al. (1995) and a similar survey was done in 1997. It would be desirable to
continue this survey for at least 2 more years to substantiate the population decline
indicated since the 1994 survey. Thus, the next Periodic Rangewide Survey should be
initiated no later than 2002.

Coordination

In 1991-1997, surveys were jointly sponsored by USFWS and DFG and surveys were
implemented by a contract field crew, which included an experienced supervisor and
two field biologists. Agency biologists and managers implemented portions of the
monitoring on public lands. Public agency support and private partnerships are
encouraged to meet the need for implementing future Periodic Rangewide Surveys.

Level III Monitoring

The objective of Level III monitoring is to collect demographic data to more effectively
assess population viability and to examine reproductive success in relation to habitat
associations and management practices. This information builds upon and further
supplements the data accumulated with the annual Volunteer Survey and the Periodic
Rangewide Survey. Demographic data will be used to identify population and habitat
management needs vital to the conservation of the species.
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Methods

At selected colonies, experienced observers examine the contents of a representative
subsample of nests repeatedly during the season to monitor nesting success. Methods
are described in Hamilton et al. (1995) and Follansbee et al (1994). Such entries
should be made only by skilled, experienced observers and should be completed late in
the nesting cycle (after egg laying) but before average hatchling age of 8 days to avoid
inducing preflight nestlings from jumping from their nests. Premature departure from
the nest may result in death from drowning, predation, or exposure. After breeding is
colmpleted, nest count transects should be conducted through the entire colony to more
accurately estimate colony size.

Survey Area

The largest, active colonies located on public lands are the priority for monitoring
reproductive success on an annual basis. Because monitoring reproductive success
requires access, repeated entries into breeding colonies, and strict adherence to
protocols, colonies located on public lands are often the most suitable sites for
monitoring reproductive success. However, these colonies may not reflect the full
array of habitat types, size, or geographic distribution of active colonies during the
breeding season. On private land bases, the largest colonies are the priority for
monitoring reproductive success, but monitoring will depend on landowner permission
to access these sites. Colony locations and sizes reported in the Volunteer Survey
effort will help to identify the larger colonies.

Frequency and Timing

Demographic monitoring is both time consuming and expensive. Priorities regarding
the location and frequency of this activity will need to be assessed annually. Findings
of Level I and II monitoring efforts in previous years and site specific management
needs are factors to consider when identifying and prioritizing demographic monitoring
needs. When implemented, monitoring should be initiated at the onset of colony
establishment and should continue until the colony disperses. Monitoring reproductive
success typically requires a multiyear effort to ensure an adequate and representative
sample to assist in interpreting the results in the context of changes in weather and
other factors that vary annually.

Coordination

Results of the annual Level I Volunteer Survey summarized by DFG will guide the
priorities for monitoring reproductive success. Communication among observers,
public land managers, USFWS, and the DFG - Bird and Mammal Conservation
Program during the breeding season is important to identify large colony sites early in
the breeding season. Biologists and managers on public lands should maintain records
of demographic monitoring and provide copies to DFG - Bird and Mammal

U.S. Fish and Wildlife Service and California Department of Fish and Game
Tricolored Blackbrid Status Update and Management Guidelines
September 1997



Conservation Program, Sacramento, California and USFWS Regional Nongame Bird
Coordinator, Portland Oregon.

8. Research Recommendations

Much of the tricolor life history information necessary to effectively manage this
species is either unknown or unreported (Hamilton et al. 1995). Key unreported
information includes habitat selection mechanisms; the confirmation and role of
itinerant breeding; predation response behaviors and relationships to predators; the
relationship of wetland size, type and quality to reproductive success; analysis of brood
reduction mechanisms; and the pattern of male participation in provisioning. An
intensive study of the breeding biology at some locations, including the use of blinds,
video cameras, and other monitoring equipment could greatly enhance our
understanding of this species and could facilitate management decisions on public and
private lands. In addition to intensive! life history studies, a number of specific research
needs are presented below in priority order.

Investigate Land Uses Near Colonies

The nesting substrate required by nesting colonies has been well defined, and such
substrates could relatively easily be established in many areas not currently used by
tricolors. However, the necessary components of foraging habitat that nesting colonies
rely upon are less well understood. The success of new habitat for breeding tricolors
will depend on the availability of both the appropriate nesting and foraging habitats. In
order to gain a better understanding of the habitat requirements of nesting tricolors, a
study should be conducted that would measure the time and space use by tricolors of the
various habitats surrounding existing successful nesting colonies. This study should also
measure the reproductive success of the observed colonies. Such a study would require
the evaluation of dozens of private and public properties where nesting colonies
currently exist.

Evaluate Predator - Prey Relationships

The interactions between tricolors and other predators, such as coyotes, ravens, and
black-crowned night-herons, require further study and evaluation. The goal is to
identify management practices to minimize predation at breeding colonies. In
particular, black-crowned night-herons are major predators upon tricolor colonies,
especially in the large Central Valley cattail marshes. Such studies should include
comparisons of predation and reproductive success of colonies located in large cattail
wetland systems and those located in smaller, isolated wetlands.
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Itinerant Breeding Investigations

The goal of these studies should be to confirm and further evaluate itinerant breeding
and to more closely evaluate tricolor movements through the breeding season.
Confirmation of itinerant breeding and the role of such a reproductive strategy is a key
factor in evaluating the long-term viability of this population. This is particularly
significant in consideration of the documented failures and losses of large nesting
colonies each year early in the breeding season. The capability of these colonies to
reestablish and successfully  reproduce may significantly influence estimates of
reproductive success and population viability.

Inventory and Analyze Peripheral Colonies

Many small colonies inhabit isolated sites along the coast and in the foothills on both
sides of the Central Valley; similar colonies are also present in Oregon. Although the
total number of individuals inhabiting these colonies is small, they are of great value
for several reasons.

• These colonies reliably produce several thousand tricolors annually (e.g.,
colonies in southern Monterey County and New Cuyama, San Luis Obispo
County). Some of these colonies are highly successful, presumably because the
suitable nesting areas are small and densities per unit of foraging area are low.

• Some peripheral colonies are the only tricolors found in substantial geographic
areas (e.g., Fortuna, Humboldt County and Fort Ross, Mendocino County).

• Knowledge of the existence of small colonies provides valuable educational
opportunities and may enhance the support base for tricolor conservation.
Some of these colonies are in spectacular settings and the behavior of these
birds is of great interest to local residents. These sites include the late-season
colony near Drake’s Beach, Point Reyes National Seashore, Marin County; the
Bitter Creek NWR colonies, Kern County; the Kern River headwaters colonies
near Lake Isabella, Kern County; eastern Sacramento County colonies;
Jacumba, San Diego County; the gateway to Laguna Seca, Monterey County;
and several other sites.

These sites offer unique opportunities to study colony and foraging base habitat features
associated with successful breeding colonies. Reproductive success and other aspects
of breeding ecology and behavior could also be intensively investigated on these sites
when access is given by landowners.
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Demographic Monitoring

Tricolors are readily captured when traps are baited with decoy birds, such as
blackbirds and starlings (DeHaven pers. comm.). A routine banding operation
continued for several years could be used to establish the age structure and annual
survivorship of the tricolor population. A demographic study also would enhance
prospects for monitoring population changes and for identifying population regulation
mechanisms. It is possible that experienced volunteers could be identified who would
implement aspects of this project.

Determine the Taxonomic Status of Southern California Tricolor Populations

All returns of tricolors banded in southern California were recovered there (Neff 1942
[N = 3], DeHaven and Neff 1973 [N= l0]). None of the birds banded in the Central
Valley, and eventually recovered, were found in southern California (0 of 136).
Although these returns are represented by small sample sizes, they support the
hypothesis that tricolors may consist of two separate and largely distinct
metapopulations. Genetic analyses of the two metapopulations, possibly including
DNA hybridization studies, should be undertaken. These results could contribute to the
determination of the population status of tricolors in southern California. Even if such
studies revealed no genetically distinct populations, however, the remaining tricolor
breeding colonies in southern California should be preserved.
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Appendix A

General Guidelines For Locating And Monitoring
Tricolored Blackbird Colonies

Several factors should be considered for all levels of tricolor monitoring:

• Observers can often identify the location of colonies when tricolors are
provisioning nestlings by observing the flight direction of adults with food in their
bills. An appropriate change in position by the observer will give a second
azimuth, permitting approximate triangulation of the colony location.

• Estimates of numbers depend on the stage of a colony. Settling colonies often
attract far more males than actually remain to breed and estimates of numbers may
be inflated early in the season. Estimates should be verified by nest counts after
the breeding season.

• It is useful for several observers to estimate the size of colonies that will be closely
measured after the breeding season so that estimation skills can be developed.

• The size of a colony can be determined after the breeding season by mapping the
outline of the colony and establishing walking transects through the peripheries
and center. A l.5-meter stick held horizontally can be used as a useful aid to
counting nests. A measuring wheel or tape run along the outside of the colony
can be used to estimate the area of a colony (Hamilton et al. 1995).

• To distinguish between creches and colonies, it is necessary either to know that
a collection of birds is a nesting colony from observation of breeding behavior
(e.g., male song or female nest building) or to enter a creche or colony to search
for nests. Creches account for some observations of smaller colonies and may
distort reports of overall numbers of nesting tricolors. Creches often occur in
unsuitable tricolor nesting habitats, such as oleanders, black walnut, and fig trees,
and small, linear patches of cattails and other emergent vegetation (Hamilton pers.
obs.).

•  Establishing a driving survey route to annually monitor historically known colonies in
a given local area of interest can be a useful adjunct to the Volunteer and Periodic
Rangewide Surveys. This persistent observation of targeted sites over a period of years
can result in trends in distribution and abundance within the survey area. Driving routes
linking documented colony sites could be established and new colonies incorporated as
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they are observed or reported. To implement this more intensive level of monitoring,
routes should  be driven  at least  monthly  from April 10 through  June 15 to ensure
adequate  documentation  of colony  establishment,  early failures,  and successful  nesting
attempts.
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1997 STATEWIDE TRICOLORED BLACKBIRD SURVEY
SURVEY GUIDELINES AND INSTRUCTIONS FOR COMPLETING SURVEY

FORMS

Survey Purpose

The primary purpose of the 1997 statewide survey is to determine the number of
active tricolored blackbird (Agelaius tricolor) colonies and each colonies location. Although
we recognize that April 26-27 may precede establishment of nesting colonies in some areas
(e.g., Sacramento valley) we have selected these dates to maximize the likelihood of detecting
nesting colonies in most of the state. Because some birds may have completed a successful
nesting cycle and others may have experienced a nest failure or are beginning a re-nesting
attempt, we expect volunteers to observe colonies in all stages of the nesting process including
birds which are not associated with colonies or in the early phase of colony development.

Survey Dates

We selected the April 26-27 dates as a focus for the volunteer efforts because we
learned, as a result of the 1994 and 1995 efforts, that tricolored blackbirds are itinerant
breeders (i.e., many individuals nest at more than one location during the breeding season)
and that following loss of a nest to predation or other causes, adults may re-nest, either at the
same location or in a new colony, within 10 days. Therefore, to avoid duplicate counts of
breeding colonies, surveys are limited to a single two-day period. If you are unable to
conduct surveys on April 26-27 but can survey within about one week of these dates, please
clearly indicate the dates the colonies were surveyed.

To determine nest success and historic colony site use, however, researchers will
attempt to gather data on nesting colonies throughout the breeding season. Therefore, we
encourage reports from volunteer surveyors during the entire nesting period. Records form
new and historic colonies collected throughout the season will allow researchers to more
precisely determine the true. 1997 nesting population size.

Colony Counts

It is important to accurately estimate the number of birds you observe at a nesting
colony. For active colonies, please provide your best estimate of the total number of adults
present at the site. Repeat visits later in the breeding season are encouraged to determine the
fate of active colonies, but under no circumstances should you enter an active colony or
otherwise disturb the birds while attempting to census them more accurately. As a general
rule, you should hide behind vegetation or other natural blinds while making your count and
stay 15-25 meters away from any nesting area.

Because of the frenetic activity associated with most breeding colonies, it is almost
impossible to make an exact count of all adults present for even short time intervals.
Therefore, make your best estimate based on a 10 to 15 minute period to minimize



disturbance to the colony. Please round your numbers according to the size of the colony.
For example, small colonies (i.e., about 100 adults) should be rounded to l0s, and medium-
sized colonies (i.e., about 1,000 adults) should be rounded to l00s, and large colonies (i.e.
10,000 or more adults) should be rounded to 1,000s. Please avoid using the greater than or
less than symbols (< >) or a range when recording estimates on field survey forms. The data
you submit will be entered into an existing database and we have no way of determining the
degree to which greater than or less than or a range of values should be applied. Your
estimate is the best indicator we have so please provide a numeric value as we recognize, and
will account for, the variation in colony estimates.

As a reminder, please secure access to private property from the landowner before you
enter his or her property. If there is any question about access, use caution and stay on public
property. Remember, tricolored blackbirds are not a listed species and colony protection is
entirely voluntary and is most successful when a positive, informative approach is used. The
Department or the primary researchers will make landowner contacts but we would appreciate
any information which may assist us in this effort.

Field Survey Forms

Please include all requested information on the enclosed field survey forms. Please
complete a separate form for each colony observed. Because survey forms may be separated
prior to entry in the database, please avoid statements such as “see previous form” or “same
as previous location” statements. The following are specific instructions for completing field
survey forms.

Top Section - Please complete all information. It is essential that survey
forms include the county in which observations were made. Include your
name, address, phone and a fax number or e-mail address so that we can
contact you if we require additional information.

We ask that survey forms be returned immediately to the address indicated in
Section 2. You may fax or mail completed forms. Survey information from
the 1997 effort, combined with past survey information, will be included in a
comprehensive Status Review and Management Guidelines document which
must be completed in May. If you discover a previously undocumented site or
visit a site which may require verification or additional site visits, researchers
will be available to visit this site within a few days of the survey date. Fax
completed forms for these sites directly to Dr. William Hamilton at (916) 752-
3350. You may leave a message for Dr. Hamilton at any time at (916) 752-
1122. Dr. Hamilton and Dr. Edward Beedy are the primary researchers on this
project and transmittal of information on new or uncertain colonies directly to
them would be greatly appreciated. Please note that completed survey forms
for these sites should also be forwarded to Kevin Hunting.

Nesting Status - Please indicate either nesting or non-nesting status in the
following section. Each colony will either have a nesting or non-nesting status



and it is important that volunteer surveyors determine the colony status. If you
are unsure of the status of the colony, fill out the non-nesting section and
indicate observations in comments on the reverse of the form. If nesting and
non-nesting colonies are observed in close proximity to each other, please
complete separate field survey forms for each colony observed. As previously
discussed, enter only a single whole number for a colony size estimate. If you

have difficulty estimating colony size, please contact Dr. Hamilton at (916)
752-3350 for assistance. We recognize the variability in estimating colony size
and will account for this when the data are analyzed. Please estimate the area
(in acres) occupied by both the colony and of available habitat. Again, please
use a single whole number for estimates. Distance to nearest water and the
type of water (e.g., fresh water marsh, open water) is also important to note.

 Location - We have recently created a database which includes all past survey
information and are in the process of assigning United Transverse Mercator
(UTM) coordinates to each observation so the information can be used and
analyzed in a Geographic Information System (GIS). This tool will allow us to
quickly identify high priority conservation areas or areas where limited
management funds may be applied. Therefore, providing meaningful, accurate
geographic locations on survey forms is very important. We prefer UTM or
Latilong coordinates if they can be readily determined. If not, please include a
map indicating the location of the observation. Preferred formats (in order of
preference) are; USGS quad map, Metsker© maps, county or city street maps.
If you are using a copy of a portion of a map, please write the name (quad
name) and county on the map so that it may be referenced prior to data entry.

History - Information on historic nest colony sites is very important in
assessing trends, management and conservation needs and breeding behavior.
Please indicate if the observed colony is nesting in a known historic site, when,
if known, the site was active. Notes on habitat condition, current or potential
threats or ownership (ie., private or public) are very valuable for future efforts.

Contact either Kevin Hunting or Dr. Bill Hamilton if you have any questions regarding
the survey effort, completing survey forms or if you require additional forms or other
information. Thank you for your assistance in this effort. This effort would not be possible
without your help and we hope the 1997 survey effort can be used as a model for volunteer
status assessments for other species.



Appendix C. 1997 Tricolored Blackbird
Survey Form

U.S. Fish and Wildlife Service and California Department of Fish and Game
Tricolored Blackbird Status Update and Management Guidelines

September 1997



1997 TRICOLORED BLACKBIRD SURVEY FORM

County of Observation: Date of Observation:
Observer:-
Address:

Telephone #:

Target Date: Saturday, April 26, 1997 (alternate dates - April 25, April 27)
Reports for any breeding season date are important. Specify date(s) of your observations.

Complete one form for each individual nesting or non-nesting colony and each exact location where
tricolors have been observed nesting in the past but were not present on April 26. Please return this
form immediately to allow researchers time to follow up on your observations.
Send the completed form to: Kevin Hunting

California Department of Fish and Game
Phone: (916) 657-4436
Fax: (916) 653-1019

1416 9th Street
Sacramento, CA 95814

NESTING COLONIES (if no nesting behavior is observed, please go to Non-Nesting below):

Estimated number and sex ratio of adults:
• Singing.....................................................

(Whole number, not a range or +/- please)

Yes No Please circle choice that applies.
• Carrying nesting material............................ Yes No
• Adults carrying food ..................................  Yes No
• Fledglings out of nest.................................  Yes No
• Estimated area (acres) of habitat occupied by nests: AC.
• Estimated area (acres) of habitat not occupied by nests: AC.
• Nesting Substrate: Do not use tules as a category. Instead, use cattails, bulrushes, or other

specific plant species designations.
___ Cattails

(If more than one species, use percentages.)
___ Himalaya Blackberries ___ Willows

___ Bulrushes ___ Other Blackberries ___ Nettles
___ Ag Fields (circle one type): barley wheat silage thistles mustard
___ Other (specify species):

NON-NESTING COLONIES OR FLOCKS:

Estimated number and sex ratio of adults: (Whole number, not a range or +/- please)

LOCATION (Nesting or Non-Nesting):

Please give the exact location and include a copy of a map (topo maps are best) if possible.
USGS quad name and UTM coordinates are preferred.
• USGS Quad Name:
• UTM Coordinates (GPS): N E          Zone
• Township, Range, Section: Twn Rng Sec
Directions: How to reach the observation site. Road names, distances travelled, local landmarks
• Road Designations:
• Owner or local contact, if known:

HISTORY: Have you or has anyone in your party observed tricolors nesting at this exact or nearby
(specify which) location in the past? If yes, give years:
Condition of historic site:

OFFICE USE ONLY: LOC_ID Entry Date           By____ A:SURVFORM. WPD 11Mar97
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Dynamics of extinction: population decline in
the colonially nesting Tricolored
Blackbird Agelaius tricolor
LIZETTE F.  COOK and CATHERINE A.  TOFT

SummarySummarySummarySummarySummary

Tricolored Blackbird Agelaius tricolor is a rapidly declining species largely endemic to California
and forms larger breeding colonies than any other extant North American landbird following
the extinction of Passenger Pigeon Ectopistes migratorius. We present information on its distri-
bution, breeding habitat and changes in global population size using data collected since the
1930s. We also present data on reproductive success at 103 colonies between 1992 and 2003.
While possibly once the most abundant bird throughout much of its range, it declined by over
50% between the 1930s and early 1990s, and by a further c. 56% between 1994 and 2000. The
global population is now smaller than the historic size of some individual breeding colonies.
Reproductive success was significantly higher in upland non-native vegetation (primarily Hima-
layan blackberry Rubus discolor) than in native emergent cattail Typha spp. and bulrush Scirpus
spp. marshes, its likely predominant historic breeding habitat. Contemporary losses of import-
ant upland nesting substrate, combined with low reproductive success in native habitats and
complete breeding failure in harvested agricultural fields, are the most likely causes of recent
declines. Recovery of this species presents possible conflicts in conservation policy because
successful reproduction now largely depends on invasive non-native plants and the willingness
of farmers to delay harvest or to lose portions of their crops.

IntroductionIntroductionIntroductionIntroductionIntroduction

Colonially nesting birds are especially vulnerable to extinction. Three of the half-
dozen or so modern extinctions among bird species in North America north of Mexico
were colonial or highly social breeders: Passenger Pigeon Ectopistes migratorius;
Carolina Parakeet Conuropsis carolinensis and Great Auk Pinguinus impennis.
Because a small number of colonies may include a relatively large proportion of the
population, human activities can have catastrophic effects on colonial birds either
directly by the taking of adults or offspring or indirectly through habitat loss. Where
breeding is socially facilitated, reduced populations may ultimately be driven to
extinction through Allee effects (inverse density dependence defined as a positive
relationship between population density and survival and reproduction; Allee 1931,
Courchamp and Clutton-Brock 1999, Stephens and Sutherland 1999). Passenger
Pigeon, once the most abundant bird in North America, may have ultimately suc-
cumbed to extinction following widespread hunting and habitat loss because it could
not survive at low population densities (Blockstein 2002, Bucher 1992, Stephens and
Sutherland 1999, Wilcove 1999).
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Tricolored Blackbird Agelaius tricolor form the largest breeding colonies of any
North America landbird, a distinction held by Passenger Pigeon prior to its extinction
in 1914. The majority of the population can still breed in colonies of tens of thou-
sands, but the number of such colonies is now small. Colonial breeding in this species,
which includes highly synchronous nesting behaviour (Orians 1961, Collier 1968), is
an adaptation that is likely to confer protection from predators through predator
saturation and mutual defence (Wiklund and Andersson 1994, Picman et al. 2002).
Tricolored Blackbirds also forage communally throughout the breeding season and are
likewise social during all other times of the year. These characteristics suggest that
both reproduction and survival could be inversely density-dependent.

Largely endemic to California (Neff 1937, Orians 1961, DeHaven et al. 1975a),
and once among the most abundant bird species throughout most of its range (Baird
et al. 1874, Grinnell 1898, Neff 1937), the global population of Tricolored Blackbird
declined by over 50% during the 40 years following its first co-ordinated surveys in
the early 1930s (Neff 1937, DeHaven et al. 1975a). In the mid-1800s, one observer
described how wintering flocks could “darken the sky for some distance by their
masses” (Heermann 1859), a reference reminiscent of Passenger Pigeon (Wilcove 1999).
Censuses in the early 1930s revealed colonies with as many as 300,000 breeding adults
and a total estimated population of over 700,000 in mostly the northern portion of
the species’ range (Neff 1937). These data, combined with other information on local
populations in the southern portions of its range, (Collier 1968, DeHaven et al. 1975a),
suggest numbers historically may well have exceeded 1 million. Multiple colonies of
more than 100,000 adults were reported as recently as the 1960s (Orians 1961, Payne
1969), but a decade later the estimated population was reduced by over half of that
found in the 1930s (DeHaven et al. 1975a). Tricolored Blackbird is currently classified
in California as a Species of Special Concern and federally as a Migratory Bird of
Management Concern, categories which identify reduced populations but do not include
the legal protections afforded species listed as threatened.

Much of the breeding habitat of Tricolored Blackbird today consists of vegetation
that differs from that of its original habitats. Of those colonies observed during the
1930s, c. 97% of breeding occurred in the vast deepwater emergent marshes of cattail
Typha spp. and bulrush Scirpus spp. throughout California’s Central Valley (Neff
1937). The preponderance of upland nesting that is found today was not reported
during this time and the vast majority of upland substrates used now consist of non-
native plant species that would not have been present in the Californian landscape
prior to the arrival of Europeans. Nesting over water apparently affords protection
from predators in many marsh-nesting birds and is a primary criterion for nest-
site selection in congeners of the Tricolored Blackbird (Red-winged Blackbird A.
phoeniceus and Yellow-winged Blackbird A. thilius, Yellow-headed Blackbird
Xanthocephalus xanthocephalus), and other passerines (Picman et al. 1993, 2002,
Picman and Isabelle 1995, Hansson et al. 2000, Massoni and Reboreda 2001).
Although the historic range of Tricolored Blackbird has changed little since the 1930s,
approximately half of all nesting is now in upland habitats. This apparent shift from
wetland to upland is surely due to the loss of 96% of California wetlands over the last
150 years from 1,500,000 ha before European settlement (Kreissman 1991).

Here we document and evaluate the population decline of Tricolored Blackbird and
explore possible causes using data on this species that were collected intermittently
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over the past 70 years. We hypothesized that if nest-site selection was predator-
driven, then reproductive success should be higher in emergent marshes than in
upland substrate as has been shown for other marsh-nesting birds. If true, then
scarcity of available nest-sites in emergent marshes, and increased use of upland
substrates, could explain the continuing decline of the Tricolored Blackbird popula-
tion. Because wetland environments are among the most highly threatened world-
wide, our results could have implications for management of other marsh-nesting
birds. We also searched for evidence that Tricolored Blackbird could be subject to
inverse density dependence, and, therefore, under threat of imminent extinction, by
exploring the similarity of its circumstances to those surrounding the extinction of
another colonially nesting bird, Passenger Pigeon.

Study area and methodsStudy area and methodsStudy area and methodsStudy area and methodsStudy area and methods

Study area

Over 90% of the Tricolored Blackbird population has historically nested in
California’s Central Valley, a basin 64 km wide and 644 km long running north–
south, and this continues to be the case (Neff 1937, Orians 1961, DeHaven et al.
1975a, Heitmeyer et al. 1988, Beedy and Hamilton 1999). Most individuals and
colonies are found in the southern portion, specifically the San Joaquin Valley, during

Table 1. Proportions of colonies and individuals of Tricolored Blackbirds by nesting substrate in the 1930s,
1970s, 1994 and 2000.

Nesting substrate 1932–1934 1968–1972 1994 2000

% % % % % % % %
colonies birds colonies birds colonies birds colonies birds

Emergent 94.8 92.7 69.7 a 47.4 25.7 59.6 54.0
marsh
Himalayan 1.3 0.1 16.1 a 31.4 20.8 20.2 11.5
blackberry
Silage 0.0 0.0 0.0 a 5.1 40.2 5.8 16.7
Other flooded 1.3 0.2 5.8 a 3.8 2.9 3.8 4.1
plants
Other upland 2.6 7.0 9.0 a 12.2 10.4 10.6 13.6
plants
Total flooded 96.1 93.0 73.0 a 51.3 28.6 63.5 58.1
plants
Total upland 3.9 7.0 27.1 a 48.7 71.4 36.5 41.9
plants
Total native 96.7 93.0 75.5 a 60.9 33.3 65.4 54.5
plants
Total non-native 3.3 7.0 24.5 a 39.1 66.7 34.6 45.5
plants

Data from 1932–1934 are from Neff (1937), Sacramento Valley and northern San Joaquin Valley. Data from
1968–1972 are from DeHaven et al. (1975a), statewide. Data from 1994 and 2000 are from Hamilton et al.
(1995), Hamilton (2000) and Cook (unpubl. data). When nesting substrate vegetation was mixed, the
predominant vegetation was used to categorize the nesting substrate. Percentage of colonies and birds are for
all colonies located throughout the breeding season and may represent colonies and birds counted more than
once (see text).
aData not available.
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the first half of the breeding season (DeHaven et al. 1975b, Hamilton 1998). Later,
most birds disperse and begin appearing in its northern portion, the Sacramento
Valley, for additional nesting attempts (Hamilton 1998).

Large numbers of birds also bred historically in southern California (Baird et al.
1874, Grinnell 1898, Collier 1968). Today this region contains a much reduced popu-
lation and one greatly smaller than that of the Central Valley. Birds have been
observed nesting in other portions of California, at elevations as high as 1,200 m
(DeHaven et al. 1975a), and locally in Baja California (Wilbur 1987, Howell and Webb
1995), Oregon (Neff 1933, 1937), and possibly Nevada and Washington (Beedy and
Hamilton 1999). However, there is no evidence that colonies outside the Central
Valley and southern California ever represented more than 5% of the total population
and we know of no accounts after 1998 of Tricolored Blackbird breeding outside of
California.

Data collection

Continuing field studies of this species have been conducted since 1991 throughout
California. Data used in this study are derived from of a series of reports on Tricolored
Blackbird status, breeding habitat and reproductive success prepared semi-annually
for the United States Fish and Wildlife Service and California Department of Fish
and Game between 1992 and 2000 (Bowen et al. 1992, Hamilton 1993, 1997, 2000,
Hamilton et al. 1994, Hamilton et al. 1999), and from L. Cook (unpubl. data).

Colonies were surveyed throughout the breeding season (March to July) and
defined as any nesting group separated by more than 500 m from another such group,
or by new settlements of groups of birds within the proximity of previously estab-
lished colonies. Data on reproductive success were collected between 1992 and 2003
from 103 colonies ranging in size from 30 to 105,000 breeding adults. Roughly half
were in emergent marshes (46%) and half in upland habitats (54%). Transects were
established during the incubation period using a minimum target sample of 25 nests
that already contained eggs. Colonies can be entered quickly and carefully during the
incubation period without causing nest abandonment or creating trails for predators to
follow, but offspring older than 8 days of age will abandon their nests if approached.
On the first visit, nests were marked with plastic flagging and their contents recorded.
Sample colonies were then monitored for signs of hatching by watching for parents
returning to the colony with food. Because breeding is highly synchronous, hatching
of marked nests often began the same day and rarely within more than a couple of
days of each other.

To avoid disturbing nestlings older than 8 days, nests were re-checked in colonies
shortly after hatching began to age offspring. A final record of nest contents was made
8 days after the first eggs hatched. We estimated mean reproductive success for each
colony as the number of surviving nestlings per nest at that time (Beletsky 1996).

Population censuses were also conducted between 1994 and 2000 to estimate the
population size and to monitor population size trends over time. More than 100 volun-
teer bird-watchers and personnel from the California Audubon Society, United States
Fish and Wildlife Service and the California Department of Fish and Game participated.
One or more observers were coordinated to census counties within the species’ range
to maximize the total area censused. Observers reported colony locations, estimated
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colony sizes, and described nesting and foraging habitat. Censuses were limited to single
weekends late in April because failed colonies may relocate to new breeding sites within
a few days (Orians 1961) and because most of the population in the San Joaquin Valley
relocates to the Sacramento Valley in the second half of the season (Hamilton 1998).
The brief duration of the censuses was to ensure that participants counted individual
birds only once.

Census effort was greatest in 1994 (n = 37), 1997 (n = 34) and 2000 (n = 33),
calculated as the number of participants and counties surveyed. For this reason we
included only data from these years in our analyses relevant to habitat use and popu-
lation changes over time. Census effort and efficacy increased during the study period
both because the number of participants increased from 68 in 1994 to 81 in 2000 and
because participants were better informed about colony locations in each succeeding
year.

Data analysis

We classified vegetative substrates used by nesting birds to evaluate patterns of
habitat use in three ways (Table 1). First, we placed vegetation types into five groups:
the three most commonly used substrates (emergent marsh vegetation, Himalayan
blackberry and grain silage); and two less frequently used vegetation types (other
flooded vegetation including native and non-native species and other upland vegeta-
tion that was not Himalayan blackberry or grain silage). We also used two classifica-
tions characterizing these vegetation types more broadly: flooded versus upland
habitats, and native versus non-native plant communities.

We grouped breeding localities into geographic regions based on the physio-
geographic distinctions between northern and southern portions of the Central Valley
(Sacramento vs San Joaquin Valleys based on drainages of the two major rivers
in the Central Valley) and southern California identified in the California Digital
Conservation Atlas (www.legacy.ca.gov/new_atlas), and on temporal variation in
use of the different regions by the majority of breeding birds (Hamilton 1998). We
include a fourth region, southern Sacramento County, located in the northernmost
section of the San Joaquin Valley, because relative habitat use there was distinct from
other regions in the species’ range.

We used a combination of MANOVA and non-parametric ANOVA (Kruskal–Wallis,
Mann–Whitney) to evaluate changes in colony sizes and frequencies over time and
to determine differences in reproductive success among colonies. We used parametric
MANOVA where assumptions of normality and independence were met. We used
non-parametric ANOVA where data were not normally distributed even after log
transformation or when proportions were evaluated.

ResultsResultsResultsResultsResults

Population trends

The total Tricolored Blackbird population was estimated to be 369,000 in 1994,
233,000 in 1997 and 162,000 in 2000, a decline of 56% over this period, and fewer
colonies were located in 2000 (n = 104) than in 1994 (n = 156) (Figure 1). Because
participation in the censuses was greatest in 2000 and the census effort was
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increasingly informed each year about the birds’ locations (Methods), this estimate of
population decline may be conservative. With the declining global population size,
colonies were smaller, on average, in 2000 than in 1994 (Figure 1; MANOVA full
model, log colony size vs year, region, and nesting substrate: F10,345 = 12.79, P < 0.001;
year effect: F2,345 = 4.42, P = 0.013).

The greatest changes to a regional population were in southern Sacramento
County, where the number of located breeding birds declined by 95% between 1994
and 2002 (Figure 2). During this time, the proportion of birds using the Sacramento
Valley increased in 2000 over that in 1994 (36% and 23% respectively). The propor-
tion of the population nesting in the remainder of the San Joaquin Valley in 1994 and
2000 was relatively unchanged (53% and 51% respectively). Mean colony size varied
among regions (Figure 3A). On average, colonies in the Central Valley (Sacramento
and San Joaquin Valleys inclusive) were an order of magnitude larger than those
elsewhere (MANOVA above; region effect: F4,345 = 14.44, P < 0.001).

Nesting substrates

Nesting was predominantly in flooded vegetation or in vegetation that was armoured in
some way by spines, thorns, urticating structures, or other means of protection,
whether these plants were flooded or not (Table 1). The most commonly used nesting
substrates were cattail and bulrush in deep-water emergent marshes and Himalayan
blackberry and grain silage crops in uplands. Himalayan blackberry substrates used
were almost entirely those that occurred in open spaces surrounded by grasslands
including rangeland. Tricolored Blackbirds also colonized pure stands of weeds
including prickly lettuce Lactuca serriola and thistles Circium spp. in fallow agricultural

Figure 1. Size distributions of Tricolored Blackbird colonies (log number of birds) in 1994 and
2000.
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fields. Overall, 91% of breeding individuals and 96% of colonies located in flooded
habitats nested in native vegetation and 93% of breeding adults and 76% of colonies
located in upland substrates nested in non-native vegetation.

The proportion of birds nesting in flooded habitats, and in particular native emer-
gent marshes, decreased precipitously between the 1930s and 1990s. Concomitantly,
nesting increased in upland substrates dominated by non-native plants. Some reversal
of this trend occurred between 1994 and 2000, with increased proportions of birds
using native emergent marshes and grain silage. Use of Himalayan blackberry,
in particular, declined between 1994 and 2000, resulting in an overall decrease in
the proportions of adults nesting in non-native substrates and an increase in the
proportion of the population nesting in emergent marshes in the smaller 2000
population.

Figure 2. Population decline of the global Tricolored Blackbird population and of the population
in Sacramento County between 1992 and 2002. The upper curve is vertically compressed relative
to the lower curve because of the magnitude of population size differences.
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Habitat use varied among regions (Table 2). In the Sacramento Valley, most nests
were in native emergent marshes. In the San Joaquin Valley most nests were in
upland non-native vegetation. Proportionately more colonies in southern Sacramento
County settled in Himalayan blackberry than in other regions. In the lower San
Joaquin Valley, a substantial proportion of birds nested in grain silage crops that were
located near dairies. At these sites, adults forage largely on the abundant feedlot grain
provided to cattle before switching to insects in nearby fields (often alfalfa) to feed
their young. Birds using silage represented 5% of all located colonies among regions
and 30% of all nests, but up to 50% of the total population of birds in recent years.
Colonies nesting in grain silage were significantly larger than those in either flooded
or other upland vegetation, primarily Himalayan blackberry (Figure 3B). Some of the
largest colonies located were in native emergent marshes; however, colonies nesting in
this substrate were smaller on average than those nesting in other flooded vegetation
and all types of upland vegetation (MANOVA above; nesting substrate effect: F4,345 =
11.35, P < 0.001).

Reproductive success

Mean number of fledglings per nest varied among nesting substrates (Table 3). Nests
in non-native vegetation fledged significantly more offspring than those in native

Figure 3. Mean colony size (log number of birds) by (A) region and (B) vegetation type. Lines
connect means that are not significantly different (Tukey multiple means comparison).
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habitats (U78 = 258.50, P < 0.001). Of colonies where one or more offspring fledged
per nest on average, 70% (n = 26/37) nested in non-native substrates. Of colonies
where mean number of fledglings per nest was 0.5 or lower (excluding colonies lost to
harvest operations) 94% (n = 30/32) were in native vegetation. Approximately 40%
(n = 16/40) of all native emergent marsh-nesting colonies failed completely, compared
with 6% (n = 2/34) of colonies in non-native vegetation not destroyed by harvesting.
Colonies in grain silage failed entirely unless intervention protected them from
harvest operations.

When we removed colonies destroyed by harvest from the analysis, mean number
of fledglings per nest was significantly higher in grain silage than in emergent
marshes (U42 = 33.50, P = 0.05) but still significantly lower than in Himalayan
blackberry (U25 = 80.50, P = 0.018). Within colonies where reproduction did not fail
entirely, the proportion of nests failing to produce any young was significantly higher
in native emergent marshes (80.0%) than in the non-native substrates (Himalayan
blackberry, 19.7%, and silage 40.3% respectively; H2,51 = 26.336, P < o.0o1). Thus, by
various measures reproductive success was significantly lower in native emergent
marshes than in upland non-native vegetation of various kinds.

Number of fledglings per nest was significantly higher in southern Sacramento
County than in other regions (U101 = 252.000, P < 0.001). This result reflected the
greater use of Himalayan blackberry in that region compared with other regions,
combined with the higher reproductive success in Himalayan blackberry on average.
When colonies lost to crop-harvesting were excluded from the analysis, more
offspring were fledged per nest in the San Joaquin than in the Sacramento Valley
(U52 = 568.00, P < 0.001). This result reflected the proportionately lower use of emer-
gent marshes in the San Joaquin Valley than the Sacramento Valley and the greater
reproductive success in upland substrates compared with emergent marshes.

Table 3. Mean reproductive success (number of chicks per nest at 8 days after first egg hatched) of colonies
by substrate and study region from 1992 to 2003

No. of chicks per nest

n Mean SE

Nesting substrateNesting substrateNesting substrateNesting substrateNesting substrate
Emergent marsh 40 0.5 0.09
Himalayan blackberry 23 2.0 0.16
Silage 26 0.2 0.08
Silagea 4 1.0 0.26
Other flooded plants 6 1.2 0.51
Other upland plantsa 7 1.2 0.37
Total native plants 46 0.6 0.11
Total non-native plantsa 34 1.7 0.15
RegionRegionRegionRegionRegion
San Joaquin Valley 45 0.6 0.12
San Joaquin Valleya 22 1.1 0.17
Sacramento Valley 32 0.3 0.09
Sacramento County 24 1.8 0.19
Southern California 3 0.9 0.76
All coloniesAll coloniesAll coloniesAll coloniesAll colonies 103 0.8 0.09

aExcluding colonies that failed entirely when crops were harvested.
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Colonies that experienced total failure in reproduction were slightly smaller on
average than those in which some young were fledged, excluding the silage colonies
destroyed during harvest (mean log number of birds 3.22 and 3.61 respectively;
F1,80 = 4.26, P = 0.043). However, mean number of young fledged per nest did not
differ significantly between small and large colonies (cut point log size = 3.5 or about
3,000 birds; F1,80 = 0.44, P = 0.51).

DiscussionDiscussionDiscussionDiscussionDiscussion

Causes of population decline

Native wetland habitat losses in the later nineteenth and early twentieth centuries,
and several other causes, may have originally reduced the Tricolored Blackbird popu-
lation from that prior to European arrival and the first coordinated effort to estimate
the species’ abundance (Neff 1937). Market hunting was a major source of mortality
between the later nineteenth and early twentieth century (Neff 1937). This period was
shortly followed by large-scale poisoning efforts to control crop depredation during
the 1930s (Neff 1942). Since c.1930, when Tricolored Blackbird was identified as
an agricultural pest, subsequent population data (Orians 1961, DeHaven et al. 1975a,
Hamilton 2000) have shown a continuing decline throughout its range. The estimated
global population by the year 2000 was at an all-time low of no more than 200,000
birds, or c. 20% of its estimated historic size and smaller than some of the single, large
colonies reported earlier (Neff 1937).

The causes for decline, as revealed by this and previous studies, are straightforward
and suggest urgent concern for the continuing trajectory of this species’ population
size. Although Tricolored Blackbird is still found throughout its historic range, loss of
suitable nesting habitat statewide because of changes in land-use throughout the past
century (Kreissman 1991) continues to cause widespread failure of breeding.

The first adverse change in land-use was the drainage and conversion of 96% or
more of California’s wetlands, Tricolored Blackbird’s likely primary native nesting
habitat in the past 150 years (Kreissman 1991). The loss of native wetlands alone,
however, has not contributed to the recent precipitous decline. Tricolored Blackbirds
have been adaptable in their choice of nesting substrates. In particular, they can repro-
duce successfully in upland environments, primarily in the introduced Himalayan
blackberry, but also in other patches of largely non-native armoured plants, which
deter predation on nests, and grain crops at large dairy operations where feedlots
provide abundant feed and the crops themselves provide some deterrence of predators.
The availability of some of these upland nest-sites, particularly Himalayan blackberry
patches where these occurred in open rangelands, between the 1970s and mid-1990s
may have helped delay the kind of precipitous decline observed between 1994 and
2000.

With a rapidly growing human population in California’s Central Valley in the past
20 years has come more intense land-use, with removal of Himalayan blackberry
patches, conversion or degradation of former rangeland, and highly managed harvest
of grain silage for dairies that run on a narrow economic margin. A portion of the
decline in the Tricolored Blackbird population during the 1990s was probably a result
of its near extirpation from southern Sacramento County, where extensive Himalayan
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blackberry patches and rangeland once supported a large and highly successful breed-
ing population (Cook 1996). This region served, as early as 1994, as the single largest
source location for fledgling production. In recent years, pressure from the human
population, including conversion of rangelands to vineyards, has been particularly
intense there, resulting in the loss of the largest colony-sites and approximately two-
thirds of all known breeding locations in the region. Ultimate causes have included
one or both of direct destruction of Himalayan blackberry patches themselves and
permanent changes in land-use that reduce or degrade the suitability of the available
surrounding foraging habitat. Substantially reduced breeding in southern Sacramento
County most likely explains the more recent increasing trend toward nesting again in
emergent marshes, especially in the nearby Sacramento Valley, where reproductive
success is lowest on average.

Evidence from studies of marsh-nesting passerines implicates predation as the most
common cause of partial and entire nest failure in native wetlands (Picman et al. 1993,
2002, Picman and Isabelle 1995, Massoni and Reboreda 2001). Nesting over water
provides some protection from predators (Picman et al. 1993). However, the reduction
of native wetlands to less than 4% of their original extent has probably concentrated
predator populations in the remaining wetlands more than was true historically. In
this study, a larger proportion of colonies in native wetlands than in upland substrates
suffered complete reproductive failure attributable primarily to predation. In particu-
lar, some of the largest breeding colonies in wetlands, such as those in the Sacramento
Valley, failed completely despite a weak trend in this study for larger breeding colo-
nies to be less likely to fail completely, and the fact that colonial nesting is considered
an adaptation against predation through the efficacy of mutual defence (Picman et al.
2002). In earlier studies, colony settlement was reported to be sporadic and unpredict-
able (Neff 1937, Orians 1961) and banded nestlings were only somewhat philopatric
(DeHaven et al. 1975b). More recent data, however, indicate repeated settlement of
many sites despite poor breeding outcomes (this study). In addition, the recent losses
of known breeding sites are concomitant with the decline in local breeding populations
despite an abundance of what appear to be other suitable sites which do not become
used. This trend toward apparent increased philopatry probably reflects the now
vastly limited availability of suitable nesting habitat.

In contrast to breeding in native wetlands, breeding in upland vegetation was far
more successful by every measure: complete failure of breeding colonies was less
likely and number of fledglings per nest was higher in upland vegetation (primarily
Himalayan blackberry but also dense patches of non-native bull, milk and Canada
thistles Circium spp., native nettles Urtica spp. and other spiny weed patches) than in
native wetlands, a pattern reported in other studies of marsh-nesting passerines (Jobin
and Picman 2002). Well-developed Himalayan blackberry patches also support highest
nest densities: two or three nests per square metre are not uncommon, whereas these
densities are relatively rare in native emergent marshes and other substrates. Native
blackberries Rubus spp. do not provide adequate alternative nest-sites and are rarely
used even when they co-occur with Himalayan blackberry. This is probably because
patches of native blackberry species do not develop the density, armouring and height
characteristics of Himalayan blackberry.

Although reproduction in non-native, upland vegetation that is not agricultural
(primarily Himalayan blackberry) was more successful than that in grain silage, colo-
nies in grain silage were an order of magnitude larger than those in any other upland
nesting substrate. In the few instances in which the nests were not destroyed by
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harvest, the number of fledglings per nest was higher in grain silage than in native
emergent marshes. Thus the contribution to population recruitment of colonies
nesting in grain silage could be considerable and could potentially play a large role in
stabilizing the population.

Patterns of reproductive success in the different nesting substrates suggest that
a significant proportion of the breeding population now occurs in population sinks
(Pulliam 1988). In this study, catastrophic losses of an entire colony’s breeding
attempt were frequent and occurred in all years in all commonly used substrates
except Himalayan blackberry. Importantly, both native emergent marshes and plants
associated with agricultural harvest operations appear to be critical population sinks
for Tricolored Blackbird because they are so attractive to the birds for nesting and
because complete, colony-wide failure of breeding is so frequent in these nesting
substrates. As recently as 2003, approximately 80,000 (half of the last known breeding
population) nested in two grain silage fields where 80% of the nesting effort was lost
to harvest operations (L. Cook unpubl. data). The recent losses of favourable nesting
habitat, combined with the steady state of colony failure in emergent marshes
and destruction in grain silage fields, leaves little prospect that the population has
remained stable or increased since the last census in 2000. Although re-nesting in
other, more productive habitats could in principle compensate for reproductive failures
in these putative habitat sinks, the continuing losses of productive habitats together
with the continuing decline of the global population of Tricolored Blackbird argues
otherwise.

Allee effect and reversing population decline

Like Passenger Pigeons, Tricolored Blackbirds breed colonially and are now adapted to
the patchy distribution of a habitat that was widespread before European immigration
to North America. The extinction of Passenger Pigeon has been attributed to a com-
bination of highly social and nomadic breeding, the fragmentation of the mast forests
that provided abundant forage, and intense commercial hunting (Blockstein 2002,
Bucher 1992, Stephans and Southerland 1999, Wilcove 1999). Together these factors
pushed the population past a lower threshold of inverse density dependence (the Allee
effect) and on to the alternative stable state of global extinction (Stephans and
Southerland 1999). Importantly, Passenger Pigeon was once the most abundant bird
species in North America, with flocks reported to darken the skies for hours (Wilcove
1999), similar to descriptions of flocks of Tricolored Blackbird in California’s Central
Valley in the mid-1800s (Heermann 1859).

Because local populations of Tricolored Blackbird are still found in dense breeding
colonies, they can leave a false impression of abundance upon casual observers. The
long-term population trends and patterns in reproduction reported in this study reveal
that Tricolored Blackbird possesses most of the traits that ultimately led to the extinc-
tion of Passenger Pigeon in the same ecological circumstances. These factors include
the loss of vast areas of native wetland along with the increasing loss of upland,
non-native vegetation favourable for nesting, the trend of decreasing colony size in
a highly social breeder, a habit of itinerant breeding (Hamilton 1998), and wholesale
mowing down of the largest breeding colonies in agricultural harvest.

We interpret our results to provide clear evidence that extinction is imminent for
Tricolored Blackbird if current land-use trends continue, as they certainly will, and if
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measures are not implemented immediately to protect breeding colonies in non-native
nesting substrates. Overall the current decline of the population is strongly correlated
with its persistent use and re-use of attractive habitats where reproduction often
fails, combined with continuing losses of productive nesting substrates of all kinds.
Introduced plants considered noxious weeds and undesirable in the landscape, now
the best nesting habitat for Tricolored Blackbirds, are being lost not only to routine
agricultural practices and land conversion but also to removal by the well-meaning
conservation community. Although Tricolored Blackbird is considered by the state
and federal government as a species of some concern, and is included in various miti-
gation and conservation management plans, the relationship between its breeding
habitat and reproductive success, and other requirements such as suitable and suffi-
cient nearby foraging habitat, have not been adequately addressed. The protection
of native emergent marshes is not the solution to reverse the declining population
because this habitat provides attractive population sinks. Under current protections,
Tricolored Blackbird may therefore be falling through the policy “cracks”, because it
is not targeted directly as an officially endangered species and protecting its native
breeding habitat under current environmental policy is not sufficient to reverse the
declining population.

Surely the legacy of Passenger Pigeon should be our understanding of how such
extinctions can occur rapidly in extremely abundant organisms because of non-linear
population dynamics and thresholds caused by inverse density dependence. Failure to
address the impact of habitat and human activities on reproductive success of Tricol-
ored Blackbird may again lead to the extinction of a once-abundant bird. We predict
that the Tricolored Blackbird population will decline below an extinction threshold
within a decade if measures are not taken immediately to protect Himalayan black-
berry, portions of grain silage fields settled by breeding colonies, and other upland
habitats that provide for suitable nesting and foraging.
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BREEDING STATUS OF THE TRICOLORED BLACKBIRD,
1969-1972^

RICHARD W. DEHAVEN, FREDERICK T. CRASE
and

PAUL P. WORONECKI ^

U.S. Fish and Wildlife Service, Denver Wildlife Research Center Field Station,

Box C, Davis, California, 95616

During 1969—1972, 164 breeding colonies of tricolored blackbirds were
found in California and southern Oregon. The location of the colonies,

their sizes (including acreage, number of birds, and number of nests),

and nesting habitats are given and comparisons made with previously

reported data. The tricolor's general range and major breeding areas
have remained unchanged during the past 35 years, but in the Central

Valley, population size has declined, perhaps by more than 50%. Possi-

ble causes for the decline are given, and other aspects of the tricolor's

breeding ecology are discussed.

INTRODUCTION

Since 1967 Ave have studied blackbird damage to rice in California.

Our first step in defininfr tliis problem was to investigate the population
status of the various species involved in depredations, -with particular

emphasis on the tricolored blackbird (Aqelaius tricolor) because of its

enclemic distribution. Neff's (1937; 1942) studies provide the basis for

much current knowledge about the tricolor, but because his data were

gatliered more than 30 rears ago and because more recent workers

(Orians 1961a, 1961&
;
Orians and Collier 1963; Payne 1965; and Collier

1968) have not provided data on the tricolor's general distribution and

numbers, its present status was uncertain. We therefore studied the

tricolor during four breeding seasons during 1969-1972. This paper

presents our findings on the size and distribution of the tricolor breed-

ing population, and compares them with earlier findings.

METHODS

Each spring (April-June) different portions of the tricolor's range
were surveyed by auto for breeding colonies. In 1969 and 1970, the

survey was concentrated in the Central Valley (combined Sacramento

Valley: Tehama, Butte, Gleini, Colusa, Sutter, Yuba, Yolo, Solano, and
Sacramento counties; and San Joaquin Valley: N"\V Kern, Kings, Tu-

lare, Fresno, ]\Iadeia, Merced, Stanislaus, and San Joaquin counties). In

1971 we attempted to survey the entire breeding range (excluding

Baja California) by driving more than 8,000 miles and visiting most
of the reported breeding areas (Table 1) from San Diego through
southern Oregon. Iii 1972 our search was conducted from the northern

San Joaquin Valley through southern Oregon. Some of the tabular

data also include four colonies we found during brief explorations in

' Accepted for publication Xoveinber 1974.
= Present address: Patu.xent Wildlife Research Center Field Station, Box 2097, San-

dusky, Ohio 44780.
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• Breeding colony

^Flock seen during

breeding season

but no colony

found

SAN lOAQUlN
V.ALLEY

> ^%

FIGURE 1. Location of tricolored blackbird breeding colonies 1968-1972. (Some of the
locations represent more than one colony.)
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the Sacramento Valley in 1968. Durin<if each of the survey years, records

of several additional colonies were provided by amateur and profes-

sional ornithologists. However, becaiLse we could not thoroughly investi-

gate Jill colonies and because many of our cooperators' reports were

incomplete, all data are not available for each colony.
Estimates of different population segments were made by counts and

by projections based on the findings of Payne (1965), Lack and Emlen

(1939), and Lack (1968) who indicated that each tricolor female attends

only one active nest and that the male : female ratio averages about
1 : 2. If a colony was located early in the nesting cycle when both males

and females were present, the breeding population was directly esti-

mated by counts, and the number of active nests to be built was

projected. During later nesting stages, such as incubation when the

males are absent, or the nestling stage when both sexes may be away
from the colony in search of food, the nests were counted and the

breeding population wa.s projected.

DISTRIBUTION OF COLONIES

Geographic

Including the four colonies in 1968, we found 168 breeding colonies

at 113 locations, each at least 1.6 km (1 mile) apart (Table 1; Figure
1). About 78% (131) of the colonies were in the Central Valley, with

48 7o (80) in Sacramento Valley, and 30% (51) in the San Joaquin

Valley. The remaining 22% (37) were in other parts of California and
in southern Oregon. The counties (all in the Central Valley) where
the most colonies were found in a single season were Sacramento (11),
Merced (10), Stanislaus (7), Glenn (7), and Colusa (4).

Neff (1933; 1937) reported tricolor colonies in 26 counties in Cali-

fornia and one county in Oregon ;
but he believed occasional breeding

was likely in at least 15 additional counties. Later, breeding records

were published for five more counties in California (Lassen, Alameda,
Santa Clara, Ventura, and Riverside) and one in Oregon (Jackson)

(Table 1). And in our survey, we found tricolors breeding in four

additional counties in California: Sonoma (near Petaluma), El Dorado

(near Salmon Falls Road), Modoc (at Clear Lake National Wildlife

Refuge), and Siskiyou (at Lower Klamath and Tule Lake National

Wildlife Refuges) (Table 1
; Figure 1).

We did not find tricolors breeding in four California counties

(Marin, Solano, Santa Cruz, and Fresno) where Neff (1937) reported

them, but this does not necessarily mean that breeding has declined in

these areas. The colonies he found were relatively small (6 to 500 nests),
and our searches were limited to one or two quick drives through each

county by road.



TRICOLORED BLACKBIRD BREEDING STATUS 169

TABLE 1. Number and Size of Tricolored Blackbird Breeding Colonies Reported
Since 1933 and Found During 1968-1972, by Year and County

County

Butte.

Glenn.

Tehama.

Year(s)

Colonies (range during years)

Number Size

Sacramento Valley, California

Sacramento

Yolo

Placer

Sutter

Lake

Colusa

El Dorado.
Yuba

32-3C
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TABLE 1. Number and Size of Tricolored Blackbird Breeding Colonies Reported
Since 1933 and Found During 1968—1972, by Year and County—Continued

County Year(8)

Colonies (range during years)

Number Size Source

Northern California—southern Oregon

Shasta (Ca.)--

Lassen (Ca.)-.

Modoc (Ca.)--

Siskiyou (Ca.)

Klamath (Or.)

Jackson (Or.).

32-33
72
02

70-71
09-72
33

71
58
60
63
65
70

2-4

-3

1,000-

12.5-

2.50-

18,000

.5,000

2,50

10,200
50
180

1,000

1,800
40
100^

nests

birds

birds

birds

nests

nests

nests

birds

birds

birds

NefT 1937

Present study
AFN 10(4): 445,

Present study
Present study
Neff 1933

Present study
AFN 12(4) :379,

Richardson 1901

AFN 17(.5):479, 1903

AFN 19(5):.573, 1905

Present study

1902

19.58

Marin
Sonoma
Solano
Alameda

Santa Clara. .

Santa Cruz

Monterey

Santa Barbara

Ventura
Los Angeles

Riverside

Orange
San Diego

33
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Geographically, the breeding range of the tricolor has changed little

during the past 30 years. Colonies are still found from southern Ore-

gon south through Shasta County, California, and along the coast of
California from Sonoma County to the Baja California border.

Sporadic breeding also occurs in the plateau region of northeastern
California and in the northwestern extremity of the Mojave Desert, but

by far the majority of tricolors still breed within the Central Valley.

General Habitat

Within the Central Valley, breeding colonies were generally found
in two major agricultural types—the rice lands of the Sacramento Val-

ley and the pasturelands of the lower Sacramento Valley and San
Joaquin Valley. In the rice lands, the annually flooded rice is the domi-
nant crop, but small grains, hay, safflower, sugar beets, corn and beans
are also grown. The pasturelands consist largely of irrigated tields of

introduced grasses, alfalfa (grown for seed), hay, and small grains. In
both areas, insects in flooded fields probably provide the primary food
for breeding tricolors (Crase and DeHaven, manuscript in prep.).

Colonies outside the Central Valley were in several different habitat

types. For example, at East Park Eeservoir (Colusa County) and near
Alberhill (Riverside County), breeding areas were surrounded by
chaparral covered hills extending for several miles in all directions. A
colony near Fallbrook (San Diego County) was surrounded by several

hundred acres of orange and avocado groves interspersed with grass-
covered hills a few acres in size. Two colonies in Alameda County were

adjacent to the salt-marsh habitat of San Francisco Bay. At Clear

Lake National Wildlife Refuge and at the Lava Beds National Monu-
ment (Siskiyou County) colonies were in sagebrush-grasslands.
Two southern California colonies probably best illustrate the tricolor's

ability to breed under widely varying environmental conditions. A
colony of about 2,500 adults was nesting in a small agricultural area

near Del Sur (Los Angeles County), which is on the western edge of

the Mojave Desert, and a group of several small colonies was found
within the city limits of Santa Barbara (Santa Barbara County), about
274 m (300 yards) from the Pacific Ocean. Of the two sites, the desert

breeding is probably more unusual, since the tricolor has apparently
not invaded the man-made agricultural environment in the desert of

the Coachella Valley (Riverside County), although less than 121 km
(75 miles) of semi-desert separates the area from other breeding sites.

Nesting Substrate

The vegetation in which nests were built was recorded for 156 colonies

(Table 2). Of these, 108(69%) had nests built in some kind of marsh

vegetation
—cattails {Typha sp.), bulrushes (Scirpus sp.), willows (Sa-

lix sp.), or some combination of these, and 76 (49%) were in cattails

only. Other workers have also reported marsh vegetation as the major
nesting substrate. In particular, of 256 colonies Neff (1937) found, 246

(96%) were in cattails, willows, and bulrushes. Orians (1961a) re-

ported that 16 (64%) of the 25 colonies in the Sacramento Valley were
in cattails and other emergents. And Collier (1968) found 27 (84%)
of 32 southern California colonies in marshes or riparian willows.
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The size, configuration, and ])]ant density of the marshes used for

nestiufr -were extremely variable. Near Red Bluff (Tehama County),
a l,r)()()-bird eolony nested for 2 eonsecutive years in a burned-over

eattail marsh -where the vegetation Avas less than 0.9 m (8 ft) tall and

nearly too sparse to support the nests (which were often only a few
inches above the water) ;

near Modesto (Stanislaus County) a colony
of more than 1,UU0 birds nested in a strip of cattails only 3 m (10 ft)

wide and 22.9 m (75 ft) long; near Arbuckle (Colusa County) adults

nested in 3.7 m (12 ft) tall bulrush and eattail that was too thick for

a man on foot to penetrate. In general, we observed no preference for

a particular shape of marsh such as the broad circles or irregular

polygons that Collier (1968) thought tricolors preferred.
"We also found tricolors nesting in blackberry {Ruhus sp.), mustard

(Brassica campcsfris), thistle {Ccnfaurca sp.), nettle (Vrtica sp.), saf-

flower (Carihamus iinctorius), and giant reed {Ariindo donax) (Table

TABLE 2. Number of Tricolored Blackbird Breeding Colonies by
Nesting Substrate, 1968-1972
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County) to 1,362 m (4,469 ft) at Clear Lake National Wildlife Refuge.

However, altitudes in the Central Valley, where most colonies are lo-

cated, are only about 6.1 to 121.9 m (20 to 400 ft) and those in the high-

density tricolor breeding areas in Merced, Stanislaus and Sacramento
counties (Figure 1) are only about 18.3 to 30.5 m (60 to 100 ft).

Fall Breeding

Although we were aware of possible fall breeding by tricolors in the

Sacramento Valley (Orians 1960; Payne 1965), and in fact searched

for colonies several times, we found only one instance of fall breeding.
This was a colony of about 1,000 nests apparently all unsuccessful, in

a cattail pond on the Sacramento National AVildlife Refuge (Glenn
County) during November 1972. We do not know if fall breeding
occurred in other parts of the species' range.

SIZE OF COLONIES

Numbers of Birds

We estimated the number of breeding birds at 157 colonies (Table 3).

Of these, about 25% had fewer than 1,000 birds, about 627o had from
1,000 to 10,000 birds, and 13% had more than 10,000 birds.

TABLE 3. Number of Tricolored Blackbird Breeding Colonies by
Size Classes, 1968-1972



174 CALIFOKXIA FISH AND GAME

K

•C

M
3

e

«
Z

o
u
m
^c
'•i

M
e

V
a

«

"3

o
0)
e

«
Z

E
3

c.

o

3

c
>.

-a

'S.
3

03

tiO

s

OS

C
oi

03

o

c
03

4) •-

•el
§ o

J3
3

B

V
2:

o "O r~ t~ r- o <

t>- o o c» o '"; 1

o M o_ «_ e<5 e<3 <

O O O •*" 'I'" M N
o

o o t^ o o of r; o O -r —

n o" o" n d
CO O CI r-l M

I I

81

J I I

-f o r- r-O o o o o
l.-I 1" M •— <M

O C'l O O O -r '~
T O -r o (NO "O

iO_ M_ 'O^ 0_ I

o i<" oo" h-^ o" >o" nO M

888888
o_ o_ o o_ o_ o
o' o" •-<' o" o oO ~3 CI M
01 -H

I 1 I I J. J.O O O Q O O
SL-:

o o o o
_
t- t» 'T 0_ *

t^ -H c o r- M 'O "T

O O O -H rt t^

lO lO fO O CC o
(M (M ^3 O n O
o -H d d M o
.-1 IM O >0 Q "J
O O (M O O O
d d d o -^ o

c^i lo c^ o i^ ^* *-• *-•

f-< t^

o
Jii

'

I.

.2 ' ^^
•= ""2

o

C3

• ^iM ^^ b^ 1^^ n -^ ^H

o
t-i

T3
Om
OS

c
3
O

2

3
bC

-3
C

C3

3
o

03

.E

01
•

is



TRICOLORED BLACKBIRD BREEDING STATUS 175

(About 10,000 tricolors were reported there early in the spring of 1969,

but the birds apparently did not all nest in one colony.) South of the

valley, the larg'est colony was about 2,500 birds in San Diego County.
A cooperator reported that a colony of about 10,000 birds nested near

Temecula (Riverside County), but we did not confirm this estimate.

Nesting Area and Density

The number of birds or nests and the area they occupied were esti-

mated for 109 colonies (Table 4). Nesting areas varied widely with the

size of the colony and the type and size of the local nesting substrate,

but generally nests were built in only a fraction of the total area

available. Also, areas occupied by more or less continuous nesting were

smaller in upland habitats than in marshes. Continuous nesting areas in

blackberries averaged .17 ha (0.41 acre) ;
in all other upland types

they averaged .33 ha (0.82 acre). In contrast, nesting areas in marshes

averaged .65 ha (1.62 acres). In several marshes, nesting was nearly

continuous on at least 1.6 ha (4 acres) of the available habitat. The

largest areas of continuous nesting recorded w^ere on about 4.1 ha (10

acres) of mustard and thistle in Alameda County where 5,000 birds

nested, and on 10 acres of cattails (part of a 10.1 ha (25-acre) marsh)
in Colusa County where more than 20,000 birds nested.

The greatest nesting density was at the Del Sur colony, where 2,500

tricolors built nests in an area of giant reed only about 12.8 x 3.9 m
(42 X 13 ft) (1/80 acre) ;

this is equivalent to about 200,000 birds, or

133,340 nests, per acre. Two sites with extremely sparse nesting den-

sities were a 15-bird colony at Folsom (in blackberries), and a 50-bird

colony at Tule Lake National Wildlife Refuge (in mustard and thistle),

where densities were only about 750 birds per acre. Overall, nesting

was densest in giant reed and blackberries; intermediate in mustard,

mustard-thistle, and willow
;
and sparsest in cattails, bulrush, and com-

binations of these (Table 4).

POPULATION SHIFTS

Seasonal

Colony abandonment provided evidence of population shifts during
the nesting seasons. During the survey, we made repeated visits to

about one-third of all the colonies found, and of these, about 10% to

50% were partially or completely abandoned each year. The observed

abandonment occurred throughout each nesting season, although, like

Neff (1937), w^e observed it more often early in the year. In April

1970, for instance, we found about 10,000 tricolors at four breeding
colonies in southeastern Sacramento County. The birds were building

nests or incubating eggs. Within a few days, all four had been aban-

doned, and there was no later breeding in the area that year. Abandon-
ment likely is related to insufficient food supplies for the breeding
birds and their young (Lack 1954; Orians 1960, 1961rt).

Yearly

We also observed substantial yearly variation in the centers of breed-

ing abundance. In several counties in the Central Valley where man-

days spent searching was fairly constant each year from 1969 through
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1972, the number of colonies and breeding birds usually differed

greatly between years (Tables 1 and 5). For example, in 1969 at least

57,000 tricolors nested in Colusa County, but in 1970 there were only
about 2,000. Similar fluctuations occurred elswhere in the Central

Valley.
Neff (1937), Orians (196U), and Orians and Collier (1963) also

reported that the breeding distribution of tlic tricolor was somewhat

unpredictable from year to year. Orians (I960; 1961fl), however, stated

that the tricolor's center of breeding abundance and the largest colo-

nies were in the rice-growing area of the Sacramento Valley. Our data
show that this is not true for all years. Only 5 of the 10 largest colo-

nies of our study were in the major rice district. Furthermore, in 1969

and 1972 about SS^r and 59% of all tlie breeding tricolors were in five

major rice-growing counties, but in 1970 and 1971 only about 32% and

29% were (Table 5). In 1971 we found only 49,000 tricolors nesting
in the five major rice counties, compared to the largest breeding popula-
tion (about 51,000 birds) which nested within a few square miles in

the pasturelands of southeastern Sacramento County.
These yearly shifts, which are likely related to insect supplies and

other, unknown, breeding requirements, may operate as follows : During
winter, many tricolors leave the Sacramento Valley rice areas. Probable

major wintering areas are the San Francisco Bay-Delta area and the

northern San Joaquin Valley (Neff 1937, 1942; Orians 1961rt; Payne
1965; and DeHaven et al.. manuscript in prep.). When spring arrives,

tricolors disperse from these wintering areas to search out sites with the

proper requirements for breeding, of which an abundance of insects is

probably most critical (Orians 1961fl; Orians and Collier 1963; Payne
1965; and Lack 1954). Movement is probably mainly northward from

wintering locations because areas with acceptable nesting substrates are

relatively scarce in the arid southern San Joaquin Valley.

Although population shifts occurred each year, there Avere a few
local areas, such as the pasturelands in Merced County near Gustine

and Los Banos and in Stanislaus County along the San Joaquin River,
where breeding was somewhat regular and predictable. Neff (1937)
also found regular breeding in the Merced County area which, judging
from his descriptions, seems to have changed little. However, })robably
the most consistently used area during our study was the pasturelands
in southern Sacramento County, where we found 6, 8, 11, and 4 colonies

during the years 1969-1972.
A few specific breeding sites outside of the Central Valley were

regularly used. A cooperator reported that near Temecula a colony was
active during 1!)67-1971. Colonies at Tule Lake and Lower Klamath
National Wildlife Refuges were active during all years of the study.
A land owner reported that one of the colonies we found near Santa
Barbara had been active for at least 25 years, and according to Bent

(1965), Nuttall first described the species from this or a nearby area

in 1836, and listed it as common in April.
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LONG-TERM POPULATION CHANGES

The findings of our survey were similar in niany respects to those of

Neff (1937) who first studied tricolor populations some 35 years earlier.

There were, however, several striking differences:

1) We found fewer colonies than Neff (1937). During G years of

study (1931-1936), he devoted an average of about 31 man-days a

year to specific searches for tricolor colonies, and listed a total of

more than 256. (His listing, like ours, included a few records supplied
by coopcrators.) Even with our better trans{)()rtation, more roads

providing access to colonics, and about 45 man-days a year specifi-

cally devoted to searches, in 4 years we found only 164 colonies.

2) We saw fewer non-breeding tricolors than Neff (1937). He
estimated that "unattaclied bands observed during tlie [6 years of]
field work totaled considerablv more tlian 50,000 birds." During 4

years, we observed fewer than 15,000.

3) We did not find any nesting areas approaching the size of some
Neff (1937) reported. For example, he described a large colony in

Glenn County where the birds were "active [in nest building] over
an area roughly 6.4 km (4 miles) east and west by 9.6 km (6 miles)
north and south." He estimated that another colony in Glenn

County contained at least 260.000 nests and covered virtually 24.3

ha (60 acres). Our most extensive colonies had continuous nesting
over only about 4 lia (10 acres). (Oiu^ large colony of about 25,000
birds was found in a 32.3-ha (80-acre) safflower field, but w^e do not

know if nesting was continuous throughout the field. The colony was
abandoned during egg-laying.)

4) Our largest colonies apparently contained far fewer birds than

Neff's (1937). He listed five colonies with at least 75,000 nests

(equivalent to about 112 500 birds). Our largest colony contained

only about 30,000 birds, and fewer than 20,000 of these actually

completed tlieir nesting eycle. In attempting to estimate the popula-
tion of his largest colony (in (Jlcnn County), Neff "gave up in

despair with the thought that an estimate of 250,000 adults was ri-

diculously low." This figure is considerably larger than the highest
vearlv total we recorded for all colonies (181,800 birds), in 1969.

5) We found fewer total tricolors than Neff (1937). During his 6

years of study, he found more than 1.5 million nests, equivalent to

more than 2.2 million breeding birds, or more than 375,000 a year.

During 1969-1972, we found about 532,000 breeding birds, or about

133.000 a year. The dilVcrcncc was esi)ecially obvious in the major
rice-growing counties (Butte, Colusa, Glenn, Sutter, Yolo and Yuba)
of the Sacramento Valley where Neff (1937) found all of his very
large colonies, and an aviM-ago of about 1()1,000 nests, or more than

241,000 breeding birds a year. In comi)arison, our 4-year total for the

major rice-growing counties was about 244,000 birds (Table 5).

Tricolors have apparently not benefited from increasing rice culture

in the Central Valley as suggested by Neff (1937) and Orians (1961a,
1961&). Rice acreages have increased nearly fourfold during the last

30 years, from about 50,625 ha (125,000 acres) during the 1940 's to

nearly 202,500 ha (500,000 acres) in 1954, then down to 91,530 ha
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(226,000 acres) in 1957, and finally to 174,960 ha (432,000) acres in

1968 (Johnston and Dean 1969). Thus, if rice culture is beneficial to

the tricolor, then this benefit must have been offset by one or more
detrimental factors. Perhaps the increase in land use and intensified

pesticide use in recent years have limited the food supplies essential for
tricolor breeding.

There is no question that suitable nestino; habitat for tricolors has
been lost in some local areas. For example, Neff (1937) and later Lack
and Emlen (1939) studied colonies near Davis (Yolo County), but
little or no nesting habitat exists there now and we found no breeding.
There is now no nesting habitat near Kiego Road in Sacramento
County where Orians (1961a) found several colonies. South of the
Central Valley, Collier (1963) studied colonies at Cache Creek (Kern
County), which has since been covered by a freeway, and at San Fer-
nando Reservoir (Los Angeles County), which has been drained for

housing development. Nevertheless, we doubt that local losses of habitat

have contributed significantly to any overall population decline. In

fact, like Neff (1937), we found that tricolors in most areas, including
the Sacramento Valley, leave many marshes and other apparently suit-

able nesting sites unused each year. Clearly, further research on the

requirements for tricolor breeding is needed to help isolate a possible
cause for the species' apparent decline.

Also important are the questions of when the decline began and
Avhether it is continuing. Unfortunately, none of the studies conducted
between Neff's (1937) and ours are complete enough to draw conclu-
sions about total population size in even a portion of the tricolors'

range. However, if significant observer differences can be ruled out, the

fact that Orians (1961a) found three colonies with 50,000 to 100,000
nests in the Central Valley as recently as the early 1960 's could indi-

cate that the decline is relatively recent. Further research is needed to

determine whether this downward trend, which may have reduced the

Central Valley population by more than 50%, is continuing, and
whether it has yet reached the point of concern.
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Abstract

Population trends represent a minimum amount of information required to

assess the conservation status of a species. However, understanding and detect-

ing trends can be complicated by variation among habitats and regions, and by

dispersal connecting habitats through source-sink dynamics. We analyzed trends

in breeding populations between habitats and regions to better understand the

overall dynamics of a species’ decline. Specifically, we analyzed historical trends

in breeding populations of tricolored blackbirds (Agelaius tricolor) using breed-

ing records from 1907 to 2009. The species breeds itinerantly and ephemerally

uses multiple habitat types and breeding areas, which make interpretation of

trends complex. We found overall abundance declines of 63% between 1935

and 1975. Since 1980 overall declines became nonsignificant and obscure despite

large amounts of data from 1980 to 2009. Temporal trends differed between

breeding habitat types and were associated with regional differences in popula-

tion declines. A new habitat, triticale crops (a wheat-rye hybrid grain) produced

colonies 409 larger, on average, than other breeding habitats, and contributed

to a change in regional distribution since it primarily occurred in a single

region. The mechanism for such an effect is not clear, but could represent the

local availability of foodstuffs in the landscape rather than something specific to

triticale crops. While variation in trends among habitats clearly occurred, they

could not easily be ascribed to source-sink dynamics, ecological traps, habitat

selection or other detailed ecological mechanisms. Nonetheless, such exchanges

provide valuable information to guide management of dynamic systems.

Introduction

For populations, temporal trends in abundance represent

an important type of information on which to base conser-

vation and management decisions. It is therefore important

to understand the causes of population trends, and reasons

why such trends vary geographically, temporally or among

species. While there are many natural and anthropogenic

causes of sustained population declines (negative popula-

tion trends), frequently identified factors include habitat

loss and fragmentation (e.g., Virkkala 1991; Donovan and

Flather 2002; Sirami et al. 2009), reduction in habitat qual-

ity (Benton et al. 2002), natural enemies (Schmidt 2003),

harvesting (Fryxell et al. 1988), climate change (Winfield

et al. 2010), non-native invasive species (Gurevitch and Pa-

dilla 2004), and alteration of disturbance regimes (Holmes

and Sherry 2001). Nonetheless, temporal trends are some-

times complex to interpret and detect for reasons that

include the limitations of statistical methods and the biol-

ogy and physical structure of the study system. Perhaps the

ª 2013 The Authors. Ecology and Evolution published by John Wiley & Sons Ltd.
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most challenging systems in which to understand popula-

tion trends are those that include multiple habitat types

and where movement patterns among different habitat

areas are largely unknown – which is the case in many systems.

Spatial variation in demography and mixing of popula-

tions can arise from geographical variation (Morrison et al.

2010), spatial-scale dependence (Houlahan et al. 2000), and

involvement of multiple connected habitat types (e.g., Virk-

kala 1991). Species showing habitat-specific demography

may show variation in trends across habitats. Also, in

source-sink systems (Pulliam 1988), regular dispersal

among habitat types may blur habitat-specific trends. Simi-

lar problems of spatial scale dependence and effects of

dispersal are expected from ecological traps (reviewed by

Robertson and Hutto 2006) and species showing habitat

selection behavior. For example, habitat preference might

mask population trends if only preferred habitats were

monitored and if these sites were buffered from population

declines by immigration from less-preferred habitats

(Rodenhouse et al. 1997). Trend detection and interpreta-

tion is also complicated for nomadic or itinerantly breeding

species, which are expected to be especially likely to show

switches among habitat types and regions. Such species also

frequently show rapid population growth in response to

favorable environmental conditions or food availability

(Orians 1961), which would create naturally variable popu-

lation sizes and these would be expected to hinder trend

detection. Surprisingly there have been few analyses of

trends that consider multiple habitat types and real-world

complexities such as those listed above (although see Helle

and J€arvinen 1986; Rodenhouse et al. 1997).

Long-term population studies are especially valuable for

their ability to identify population dynamic patterns. We

investigated population trends spanning >100 years across

a large portion of the geographic range for a colonially

nesting, itinerantly breeding songbird of conservation con-

cern. Tricolored blackbirds (Agelaius tricolor) are a striking

example of a range-restricted colonial bird that has experi-

enced a major decline in the last 80 years (e.g., Beedy and

Hamilton 1999). However, the relative contribution of

different factors to the decline is poorly known, including

the effect of any changes in use of different types of breed-

ing habitats. Likewise we do not know the extent of any

decline during recent decades. Previous studies have tabu-

lated population sizes but have not statistically analyzed

population data (DeHaven et al. 1975; Beedy et al. 1991;

Beedy and Hamilton 1997; Hamilton et al. 1999).

In this study we analyzed the most extensive dataset yet

compiled for the species, comprising 2463 records of the

sizes of breeding colonies. As the species are broadly dis-

persed in mixed species flocks during winter, breeding sur-

veys are the most practical method to investigate population

trends. We performed the first systematic statistical evalua-

tion of trends for tricolored blackbirds to address five ques-

tions: (1) What is the magnitude of the overall decline, and

is it continuing? (2) Do trends vary across regions? (3) Do

trends vary among breeding habitat types? (4) Has there

been a change in the net geographic distribution of the

species? (5) Are changes in regional distribution linked to

changes in habitats used for breeding? We use our findings

to derive management and research recommendations.

The study species

The most extensive reports of tricolored blackbird popu-

lation status indicate range-wide breeding abundance

declines of ~89% between the 1930s and 1980s (Beedy

et al. 1991). The species is the most colonial passerine in

North America since the extinction of passenger pigeons

(Bent 1958). Concentration of breeding in large colonies

makes the species especially vulnerable to dramatic nest-

ing failures (Beedy and Hamilton 1999; Cook and Toft

2005; Meese 2013). The species is largely endemic to Cali-

fornia (>99% of birds), with small populations in adja-

cent states and Baja California, Mexico. Since the 1930s,

over 90% of the individuals nested in wetlands of Califor-

nia’s Central Valley (Neff 1937; Orians 1961; DeHaven

et al. 1975). This area experienced wetland losses of

greater than 90% between 1850 and 1980 (Frayer et al.

1989), and ~99% loss of grassland habitats that are used

for foraging by tricolored blackbirds (Beedy and Hamil-

ton 1997). For tricolored blackbirds, Beedy et al. (1991)

reported wetland loss and fragmentation as the principal

reasons for decline. Yet, the species has also changed from

predominantly breeding in freshwater cattail (Typha spp.)

and bulrush (Scirpus spp.) marshes (Neff 1937) to

increasingly include upland non-native and agricultural

habitats as breeding sites (Beedy and Hamilton 1997).

Such changes could complicate our interpretation and

detection of population declines. Tricolored blackbirds

also exhibit semi-nomadic behavior and itinerant breed-

ing (Orians 1961; Hamilton 1998), making it hard to

accurately assess overall status.

There have been several previous descriptions of tricol-

ored blackbird populations. Neff (1937) recorded over

736,000 adults in 1934 in just eight counties, and during

5 years recorded 252 colonies in 26 counties, with the

largest being over 300,000 birds. DeHaven et al. (1975)

reported that populations declined by at least 50%

between the 1930s and 1970s, with average annual counts

in the 1970s of 133,000 birds. Beedy and Hamilton

(1997) questioned this finding because the 1970s surveys

did not include large breeding colonies in the southern

San Joaquin Valley. Conversely, Beedy et al. (1991)

reported continued declines since the work of DeHaven

et al. (1975), with an annual average of 52,000 adult
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breeding birds per year in the 1980s. Finally, Hamilton

et al. (1999) reported continued declines (since the

1970s) based on extensive surveys in the 1990s. Trends in

abundance have not been systematically and statistically

analyzed. It is possible that the decline has slowed since

the 1970s because of breeding in nonnative upland habi-

tats (Himalayan blackberry, Rubus armeniacus, and some

cereal grain fields), from which Cook and Toft (2005)

reported higher nesting success than from native marshes.

Meese (2013) found that insect abundance in foraging

habitats was correlated with reproductive success but that

no such native versus nonnative breeding habitat effect

on reproductive success was found. Meese’s (2013) work

distinguished breeding substrates where colonies nest

from foraging habitats that were up to 9 km from colo-

nies. Such a separation of habitat types is more detailed

than most literature reports, and in the present article we

refer to “breeding habitat” as the substrate in which nests

are located.

Cited reasons for decline of tricolored blackbirds

include loss of breeding and foraging habitats, pesticide

usage, disturbance through agricultural harvesting, preda-

tion (e.g., by herons and egrets; Meese 2012), occasional

deliberate poisonings with avicides to protect crops, and

early 20th century market-harvesting of blackbirds (Neff

1937; Beedy et al. 1991; Beedy and Hamilton 1997). More

broadly, agricultural intensification has been linked to

songbird declines in farmland (Donald et al. 2001; Benton

et al. 2002; Wretenberg et al. 2007). There is a substantial

scope for conflict between tricolored blackbirds and agri-

culture. This is because a large proportion of tricolored

blackbirds occur in California’s agriculturally intensive

Central Valley (DeHaven et al. 1975) and recent occur-

rence of large colonies in triticale fields (a wheat-rye

hybrid, and an acronym of Triticum [wheat] and Secale

[rye]) that are frequently at risk of being destroyed during

harvest while nests are still active. Increased occurrence in

the San Joaquin Valley (southern part of the Central

Valley) is anecdotally reported to be linked to a decline in

the dairy industry in Southern California, raising the pos-

sibility that there was movement of birds away from

Southern California. Hence, farming practices may have

large effects on tricolored blackbirds.

The tricolored blackbird receives legal protection by the

Migratory Bird Treaty Act. A petition to list the species as

threatened or endangered under the U.S. Endangered

Species Act was declined in 2006 because of inadequate

information (Federal Register 2006). However, it has been

classified as a nongame species of management concern

since 1995 (U.S. Fish and Wildlife Service 1995) and Cali-

fornia Species of Special Concern since 1990. Addition-

ally, the Bureau of Land Management listed it as a

sensitive species since 1999 (Bureau of Land Management

2006), and it has been on the IUCN red list of endan-

gered species since 2006 (IUCN 2011).

Materials and Methods

Data sources

Breeding censuses are often the most practical way

to record widespread changes in population status of

songbirds (e.g., see Link and Sauer 1998, for the North

American Breeding Bird Survey). We compiled data and

used those from the public Tricolored Blackbird Portal

(http://tricolor.ice.ucdavis.edu/), an online database for

recording observations of tricolored blackbird breeding

colonies, including their locations, habitat used for nest-

ing, occupancy, estimates of numbers of breeding birds,

and records of observations of color-banded birds. We

entered historical records from literature sources into the

Tricolored Blackbird Portal. Our analyses used records

from 1907 to 2009, reflecting that we initiated our analy-

ses late in 2009. The portal was also used for participants

in the 2008 statewide census to enter their observations

(Kelsey 2008). Of the 2463 total records in the database,

29.2% (n = 719) were from published manuscripts and

70.8% (n = 1744) were from gray-literature reports. These

reports primarily represent volunteer-based statewide sur-

veys sponsored by the USFWS conducted in 1994, 1997,

1999, 2000, 2001, 2005, and 2008 (Hamilton et al. 1995;

Beedy and Hamilton 1997; Hamilton et al. 1999; Hamil-

ton 2000; Humple and Churchwell 2002; Sloat 2005;

Hamilton and Meese 2006; Kelsey 2008). See “Additional

data entry procedures” section in Appendix for additional

details that relate to subsets of the data. All plant species

names are given in Appendix Table A1.

Statistical analyses

Reported locations of tricolored blackbirds that were not

nesting locations were excluded from analyses. The num-

ber of birds per breeding record was used as the most

accurate available metric of bird abundance. We also

examined total abundance within regions, although we

note that such an index is subject to variation caused by

sampling effort. The most comprehensive tabulation of

historical population abundances, by Beedy et al. (1991),

found the main declines to occur between the “1930s”

and “1970s”. We used the years 1935 and 1975 to be

equivalent to and facilitate comparison with these earlier

reports. To evaluate recent population trends, we

selected 1980 data onward since it allows 30 years of

data since that time (1980–2009 inclusive), giving a rea-

sonable sample size for time-series analyses of trends

and to encompass the time period after which Beedy
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et al. (1991) reported population declines. In addition,

the 1980s represent a period when some large-scale

changes in geographical distribution were observed, with

regional formation of large colonies in the southern

Central Valley of California that may have been attrib-

uted to increases in crops like triticale and growth of

the dairy industry. The choice of 1980 as a cut-off

rather than another year (e.g., 1975, 1985) did not

change the significance of our results for recent trends.

For sites with multiple visits per year we used the peak

recorded abundance per site as the best available esti-

mate of abundance.

Abundance data were natural logarithmically trans-

formed to meet assumptions of normality. All statistical

tests were performed in Statistica 6.0 (Statsoft Corp.,

Tulsa, Oklahoma). To test for trends we used linear

regression to test the slope of ln(birds per breeding

record) versus year number, both in an overall test using

all data and in a separate test using just data after 1980.

Durbin–Watson tests on residuals tested for temporal

autocorrelation. As a check on data consistency through

time we also looked at the CV of abundance (see “Popu-

lation variability” section in Appendix).

General linear models (GLMs) were used to test for

differences in temporal trends in ln(abundance) among

geographic regions and common breeding habitats in sep-

arate tests. Attempting to combine these analyses to maxi-

mize the comparability of results gave us an either/or

choice: general linear models could contain region 9 year

or habitat 9 year, and the significance depended on what

was already in the model; also models with region 9 year

or habitat 9 year had a DAIC of <2, suggesting no justifi-

able difference in support for each model. The interaction

between region or habitat and year was used to test for

differences in slopes, representing the strength of tempo-

ral trends. Model parameter estimates and standard errors

were used to identify means that varied for factors signifi-

cant at P < 0.05. As a measure of effect size, the propor-

tion of variance explained by explanatory variables was

compared using partial eta-squared (h2) = (SSeffect)/

(SSeffect + SSerror). Finally, we also reran the statistics

using linear mixed effects models using function lmer (in

package lme4) in R (R Development Core Team 2011) to

check that the results held up if year and/or region or

location were used as random factors to account for the

correlated error structure in the data, and also using Pois-

son errors rather than Gaussian errors: none of these

refinements changed the results obtained, and we there-

fore present the simpler results that we originally

obtained. We used G-tests to test whether the proportion

of records in different habitats varied among regions; in

these analyses we excluded habitats with <5% of records

across all regions.

Results

Population status and the extent of declines

The database contained 1964 records of breeding or non-

breeding birds, from 1183 different sites in 46 counties. It

included 501 additional records from known prior loca-

tions where no birds were recorded that were not used in

our analyses. Breeding was recorded at 74% (880) of the

1182 recorded sites (breeding was unclear at one site).

There were 243 sites with multiple records of breeding

birds. Hence, 28% of the 880 breeding sites were used in

multiple years, and this likely represents a minimum esti-

mate because frequently data were lacking about whether

sites were revisited to check continued breeding.

Overall the number of birds per record (colony size)

declined significantly and substantially from 1935 to 1975

(Fig. 1A; these years are chosen to be consistent with

reports in the literature – see Discussion). Mean breeding

colony size was estimated as 2103 birds in 1935, com-

pared with 780 birds in 1975 (from regression in Fig. 1A).

Hence, mean abundance per breeding site declined by

63% from 1935 to 1975, but much variation remains

unexplained (Fig. 1A; from the regression r2 = 11%). In

contrast, we did not find evidence for a decline in average

colony size from 1980 onwards. A regression of ln(abun-

dance) versus year for breeding colonies from 1980

onwards was not significant despite having 1572 degrees

of freedom (t1572 = �1.60, P = 0.11). A power test

showed that with a = 0.05 and sample size the same as

that after 1980 the regression of ln(abundance) versus

year provided power of b = 0.82 for a slope (trend mag-

nitude) the same as that observed prior to 1980. To

detect a slope of just 20% of the observed pre-1980 mag-

nitude, these data provide power of b = 0.62. Hence,

power was reasonable even to detect low rates of decline.

Regional declines and habitat types

As described in more detail in the following paragraphs,

we found geographical variation in tricolored blackbird

breeding population trends, as shown by the average size

of breeding colonies (Fig. 1; Table 1). Like the size of

breeding colonies, total populations changed substantially,

as exemplified by comparing pre-1980 data to those from

1980 onwards (Fig. 2A and B). There were also different

frequencies of breeding habitat types across regions

(Fig. 3) and there were some corresponding differences in

temporal trends among habitat types (Fig. 4, Table 2).

Regions are defined in Figure 2C. A caveat for all of our

analyses is that region explained only 20.8% of variation

in trends in average breeding colony size (Table 1), and

the comparable figure for habitat type was only 14.5% of
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the variation (Table 2); this variation is also shared by

terms in the general linear models that we used to exam-

ine trends, so that the amount of variation in trends

explained by differences among regions or habitats is

quite small (see h2 values Tables 1 and 2).

All regions showed negative trends in average breeding

colony size through time but there was some variation

between regions in the rate of decline. In 1935 the Central

Coast had 72% larger colonies than the average across all

regions but subsequent to this these sites declined 80%

more rapidly than colonies in other regions (Table 1;

Fig. 1F). Compared with other regions (Fig. 1B–E, G, and

H), San Joaquin Valley colonies were 32% smaller

(P = 0.08) in 1935 (except the Central Coast), but

declined at a 38% slower rate after this (P = 0.06;

Table 1, Fig. 1G). Other geographical regions did not

vary from one-another in the trends observed. Figure 2

summarizes net changes in both the numbers of birds per

breeding colony (Fig. 2A) and the total annual number of

breeding birds per year in each region from 1935 to 1980

(Fig. 2B). Sacramento Valley and San Joaquin Valley both

stand out in having had a large number of records rela-

tive to other regions prior to 1980. For the Sacramento

Valley the typical statewide negative trend in average

breeding colony size reported above (Fig. 1A and D) was

accompanied by a large decline in the total regional

breeding population per year in that region (Fig. 2B).

Conversely, the San Joaquin Valley showed both a less

severe (and marginally significant) trend in average

colony size compared to other regions (Fig. 1G) and the
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Figure 1. Trends in ln(abundance = colony

size) for (A) all breeding colonies and colonies

within geographic regions (B–H; see Fig. 2C

for region definitions). The lines show results

of linear regressions detailed below for A, and

in Table 1 for B–H. For all years in A, ln

(abundance) = 55.62 � 0.02479 9 year (e.g.,

2009); t675 = 9.0, P < 0.001; adjusted

r2 = 0.11 (11% of variation); residuals

autocorrelation was weak, that is serial

autocorrelation coefficient of 0.27. (B–H)

Compared with all other regions the Central

Coast had larger colonies in earlier years but

declined more rapidly, and the San Joaquin

Valley showed smaller colonies in early year

that declined less rapidly. Regression slopes of

ln(abundance) of breeding birds versus year are

given, and in B–H asterisks indicate a

difference P � 0.05 between Southern

California (as indicative of a representative

trend—compare A and H) and the region

indicated by an asterisk. The % decline in

mean breeding colony size (number of birds)

from 1935 to 1980 is also given as a measure

of historical decline.
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total regional breeding population actually increased from

pre-1980 to 1980 onwards. After 1980 the San Joaquin

Valley on average held more breeding birds than any

other region (Fig. 2B), whereas prior to 1980 the Sacra-

mento Valley held far larger populations than any other

region.

The frequency of breeding habitat types varied signifi-

cantly between regions (Fig. 3; G40 = 93.8, P < 0.001;

“Use of different breeding habitat types” section in

Appendix gives additional detail on frequencies of use of

all habitat types statewide). Breeding colonies in cattail

marshes were more frequent than the statewide average in

the Sacramento Valley and Southern California, and less

frequent than the statewide average in the San Joaquin

Valley (Fig. 3B). Triticale is not shown in Figure 3, but

all records were from the San Joaquin Valley and just to

the north of there in Sacramento County. Bulrush sites

were more frequent than the average across regions in the

Central Coast, San Francisco Bay and Southern Califor-

nia, and less frequent than average in the Sacramento

Valley (Fig. 3C). The Sacramento Valley had far more

sites with Himalayan blackberry than the statewide aver-

age, and the San Joaquin Valley and Southern California

had less blackberry sites than the statewide average

(Fig. 3A). Stinging nettle sites were disproportionately fre-

quent in Northeast Interior breeding sites (Fig. 3D), as

was thistle in San Francisco Bay region (Fig. 3E).

Temporal trends in mean colony size also varied

between habitats (Table 2; Fig. 4). In general, colony size

declined through time except for colonies in native sting-

ing nettles, which showed no temporal change in size

(Table 2; Fig. 4D). It is surprising that population sizes

declined even within existing marsh habitats (Fig. 4B and

C). It is not clear whether such a decline represents a

reduction in area of the breeding habitat occupied or

whether it is attributable to another factor such as

changes within foraging habitat or quality of breeding

habitat. Colonies in cattails were 34% larger in the early

years of records compared to those in blackberry, bulrush,

and thistle, but declined 38% more rapidly (Table 2;

Fig. 4B). Colonies in Himalayan blackberry, bulrush, and

thistle did not differ significantly from one-another in size

or rate of decline (Table 2; Fig. 4A, C, and E). Small sam-

ple size and all records being relatively recent prevented

us from analyzing temporal trends in triticale, which had

14 breeding records in the database from 13 locations

between 1999 and 2009. Average colony size was mark-

edly larger in triticale (mean = 24,871 birds, SE = 7697

birds) than other habitats (mean = 639 birds, SE = 1.1,

n = 193; Student’s t205 = 3.04, P < 0.01).

Discussion

Population status and the extent of declines

The substantial breeding population declines of tricolored

blackbirds that we found from 1935 to 1980 (Fig. 1A) are

consistent in magnitude with earlier reports, but much

variation remains unexplained. We found a 63% decline

in breeding abundance (mean colony size) from 1935 to

1975, whereas Beedy et al. (1991 – from data in their

Table 1. Results of a general linear model testing for differences in ln

(abundance) versus year of reporting for breeding records among

geographical regions.

SS df MS F P h2

Intercept 159.05 1 159.05 47.56 0.001 0.030

Region 52.98 6 8.83 2.64 0.015 0.010

Year 128.59 1 128.59 38.46 0.001 0.024

Region 9 Year 52.92 6 8.82 2.64 0.015 0.010

Error 5286.73 1581 3.34

Parameter

type Region Parameter SE t P

Intercept Southern

California

54.921 7.963 6.90 0.001

Difference

in intercept

Central Coast 39.277 19.601 2.00 0.045

Difference

in intercept

North Coast 13.907 32.651 0.43 0.670

Difference

in intercept

Northeast

Interior

4.584 20.727 0.22 0.825

Difference

in intercept

Sacramento

Valley

8.469 9.274 0.91 0.361

Difference

in intercept

San Francisco

Bay

�25.641 19.921 �1.29 0.198

Difference

in intercept

San Joaquin

Valley

�17.755 9.990 �1.78 0.076

Slope Southern

California

�0.0248 0.0040 �6.20 0.001

Difference

in slope

Central Coast �0.0198 0.0098 �2.02 0.044

Difference

in slope

North Coast �0.0074 0.0164 �0.45 0.651

Difference

in slope

Northeast

Interior

�0.0024 0.0104 �0.23 0.821

Difference

in slope

Sacramento

Valley

�0.0038 0.0047 �0.81 0.417

Difference

in slope

San Francisco

Bay

0.0125 0.0100 1.25 0.211

Difference

in slope

San Joaquin

Valley

0.0095 0.0050 1.89 0.059

The whole model adjusted R2-value was 20.8%. The first part of the

table reports standard ANOVA table values and the second part

reports parameter values. Effect size is given as the proportion of vari-

ance explained by explanatory variables, partial eta-squared

(h2) = (SSeffect)/(SSeffect + SSerror). For Southern California the intercept

and slope are shown, whereas differences from these values and

significance of these differences are given for other habitats.
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Table 1) amassed data showing a 76% decline in colony

size between the “1930s and 1970s” (which we took as

1935 to 1975 seeking equivalence). We did not find

evidence for a decline in average colony size since the

1970s despite having good sample sizes and reasonable

statistical power. This is contrary to Beedy et al. (1991),

whose data (their Table 1) show a 62% decline between

the 1970s and 1980s. Kyle and Kelsey (2011) also reported

a 34% decline in breeding bird numbers in 2011

compared with 2008, despite the 2011 survey including

72% more sites than the 2008 survey (Kelsey 2008).

However, it is hard to interpret such short-term trends

because the survey data show high interannual variability

(“Population variability” section in Appendix). Ulti-

mately, more years of surveys with a similar sampling

effort to the statewide breeding surveys are needed.

Appropriately, Kyle and Kelsey (2011) recommended a

triennial range-wide survey and an annual survey in three

especially important counties (Merced, Kern, and Tulare),

all of which are within the San Joaquin Valley.

Unlike average colony size, total (summed) population

size across all breeding sites was (not surprisingly)

strongly related to the total number of sites sampled.

Consistent with this problem of sample size dependency,

Beedy et al. (1991) reported an 89% decline in total

breeding populations from the 1930s to the 1980s,

whereas we found a 69% decline in this time period in

total breeding populations. Because of the sensitivity of

total population size to sampling effort we do not recom-

mend using total population size as a metric of popula-

tion status for this species.

Habitat loss is stated as the reason for decline in breed-

ing populations (Beedy et al. 1991). However, the direct

loss of breeding sites cannot explain why colony size

declined within existing marshes (Table 2; Fig. 4), many

of which are protected (e.g., National Wildlife Refuges)

and are the same localities since the 1930s. Wetland loss

has also slowed in recent years because of protection and

mitigation resulting from the 1977 amendment of the

Clean Water Act and other measures (e.g., Dahl 2006).

Changes in habitat quality are generally harder to evalu-

ate. Likely quality changes have occurred in foraging habi-

tats through agricultural intensification leading to

disturbance from harvesting and increased pesticide usage,

which diminishes insect populations required for breeding

(Beedy et al. 1991; Beedy and Hamilton 1997; Benton

et al. 2002). Meese (2013) also found that over a 6-year

period (2006–2011) over 40 colonies had chronically low
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Figure 2. (A) Average of maximum number of

breeding birds per colony per year, and (B)

total number of breeding birds recorded per

year in each region during the periods before

1980 (blue bars) and from 1980 to 2009 (red

bars). Numbers of records are shown above

each bar. (C) The location of geographical

regions and the counties that comprise these

regions, with shadings indicated by the key to

regions on the map. White (no specified

region) indicates that no breeding tricolored

blackbirds were recorded during the entire

study period.
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reproductive success, and reproductive success was corre-

lated with insect abundance in foraging grounds; the

determinants of insect abundance are largely unknown.

There are also specific incidences of quality change that

are clear, for instance the draining of marshes and senes-

cence of marsh vegetation (Meese 2008). Historically,

almost all wetlands in the Central Valley were managed

for wintering migratory birds, with little attention to or

capacity for managing spring wetlands when tricolored

blackbirds would use these wetlands. In recent years some

sites in National Wildlife Refuges (e.g., Kern, Merced)

and some marshes owned by duck clubs have been man-

aged specifically for tricolored blackbird breeding, how-

ever, these represent very few sites relative to the habitat

requirements for this species.

Regional declines and habitat types

We found substantial changes in breeding populations in

different regions and breeding habitat types (Figs. 1 and

4). These regional declines corresponded to trends in dif-

ferent breeding habitats, with four caveats. First, the total

amount of variation in breeding bird abundances

explained by habitat, region and time variables was only

14.5% to 20.8%, and some variation was shared by model

terms (see h2-values in Tables 1 and 2); hence while there

is an effect it is not strong. Second, we cannot, based on

correlational data alone, distinguish whether habitats

drive regional differences or vice versa (or whether an

unrelated factor drives both). Third, our statistical analy-

ses could not fully include triticale since it is represented

by only a small number of records, so the effect is quanti-

fied and discussed but cannot be directly compared with

the results in Tables 1 and 2. Fourth, the data analyzed

are for the presence of colonies: we do not have data

from consistent monitoring or habitat areas regardless of

occupancy by breeding tricolored blackbirds.

Prior to 1980 the Sacramento Valley held the largest

number of birds, whereas from 1980 onwards the San

Joaquin Valley supported the largest total breeding popu-

lations of tricolored blackbirds. We believe two factors

are involved in the slow decline in average colony size in

the San Joaquin Valley and growth of total breeding pop-

ulations (Table 1, Figs. 1G and 2). First, colonies in triti-

cale were all within the San Joaquin Valley (or

Sacramento County), all during the last 20 years, and

they were >409 larger than colonies in other habitats

during this period. Second, cattail sites and blackberry
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Figure 3. Percentage of breeding sites with

the most common habitats within each region.

An asterisk above a bar indicates that the

habitat differed from the all-region average

frequency for that habitat at P < 0.05 in a

G-test. Overall G-tests checked for significance

across regions (protecting alpha) and then

G-tests for heterogeneity were performed

among regions. No G-tests were conducted for

the North Coast because there were only 16

breeding sites in total.
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sites were uncommon in the San Joaquin Valley. Central

coast colony-size declines resulted from four early records

(Fig. 1F), and three of these came from cattails in which

declines were rapid (Table 2, Fig. 4B). The decline of

Sacramento Valley breeding populations consisted of both

a reduction in average colony size (Fig. 2A) and the total

breeding population (Fig. 2B), and hence the number of

sites occupied. Given that many of the marsh (cattail and

bulrush/tule) sites in this region are in wildlife refuges it

is surprising that such colonies declined in average size.

However, increased management for wintering waterfowl

may have altered the marshes from their historical condi-

tions. Possibly the observed declines indicate that some-

thing other than breeding habitat per se affects breeding

populations, and this might be something such as insects

in foraging habitat (e.g., Meese 2013), or be associated

with climate change.

Overall the observed trends in breeding populations in

different habitats are consistent with regional changes we

observed (albeit subject to the caveats listed above). Our

observed changes in populations in different regions and

habitats are consistent with Beedy et al. (1991) and Cook

and Toft (2005). Himalayan blackberry sites showed

slower declines in average colony size than other habitats,

and cattail sites declined in average colony size more

rapidly than other habitats. Similarly, the high propor-

tion of cattail sites in the Sacramento Valley was coinci-

dent with more rapid declines in this area than the

statewide average. Differences among habitats clearly con-

tributed to a change in net geographic distribution, as

well as altering overall temporal trends. In our cases we

do not directly know what aspect of habitat alters the

demography or movements of tricolored blackbirds,

whether it is breeding habitat or foraging habitat for

instance (Meese 2013). A few other studies have related

bird population trends to habitat types. Virkkala (1991)

tied regional population trends in Finnish birds to habi-

tat types, and found that habitats that experienced the

greatest loss or fragmentation showed the largest popula-

tion declines. Seoane and Carrascal (2008) found that

trends in Spanish birds varied among habitat types, and

Wretenberg et al. (2007) showed that Swedish birds

occupying agricultural habitats were most likely to show

population declines.

The long-term changes in the proportions of birds in

different habitats (Fig. 2) could result either from birds

moving among habitats (within or across years), or from

the long-term differences in fitness playing out. Itinerancy
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Figure 4. Trends in numbers of breeding birds

in different common habitat types. Lines show

linear regressions from the analysis detailed in

Table 2. Regressions are identical for A, C, and

E (Table 2). Each point shown is an annual

mean; for instance there were three records

that comprised the single point for nettles in

1971, and hence the outlying data points are

less severe than they look in the figure.
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likely contributes to change in the types of habitats used.

Hamilton et al. (1995) reported that site occupancy was

short-lived, 15% of sites being occupied for 2–3 years,

and 26% being occupied for at least 4 years (the number

of 1 year colonies was unclear). Meese (2011) also

reported 84 new colony locations discovered from 2005

to 2011. These figures indicate some selection of new

breeding colony locations on a yearly basis. Additionally,

birds may breed at several different sites within a year

(Beedy and Hamilton 1999) but the majority of database

records represent the first spring breeding.

An important piece of biology is that we do not know

whether tricolored blackbirds are philopatric to more

permanent habitats, whether the same individuals regu-

larly move among habitats, or whether there is more

permanent emigration to different habitat types. In the

closely related red-winged blackbird, source-sink dynam-

ics were demonstrated with exchange of individuals

between rural source (low predation) and urban sink

(high-predation) habitats (Vierling 2000). For tricolored

blackbirds it is unclear whether exchanges represent

source-sink dynamics (Howe et al. 1991), ecological traps

(Robertson and Hutto 2006), habitat selection, or buffer

populations. In buffer populations, individuals in low-

quality habitats represent individuals excluded by territo-

riality (density dependence) from high-quality habitats,

but such individuals would move to higher quality habi-

tats if populations in them declined, thereby buffering

such populations from decline (Rodenhouse et al. 1997).

While these details remain obscure, the ability of

exchanges among habitats to modify range-wide and

regional population trends is clearer.

Conservation recommendations

The variety of breeding habitats used by tricolored black-

birds and the ephemerality of breeding site occupancy in

many habitats makes it difficult to disentangle the factors

behind overall population trends. Himalayan blackberry

and thistles also represent nonnative invasive species, so

we are left with a conundrum of needing to protect areas

of an invasive species to protect tricolored blackbird colo-

nies (Cook and Toft 2005). Furthermore, over 50% of the

breeding population in any given year was within rela-

tively few triticale farm field colonies, requiring protection

of these in at least the short term for conservation of this

species. Itinerant breeding and the potential for move-

ment of birds among habitats lead to several recommen-

dations: (1) Monitor breeding, protect colonies, and

analyze population trends in a full range of habitats; even

sink habitats may contribute to reproductive output

(Howe et al. 1991). (2) Institute and reinforce conserva-

tion measures that allow colonies to regularly occur in

new areas and successfully complete breeding, including

in annual crops such as triticale (discussed further below).

(3) Work with private landowners where agricultural field

colonies occur to create alternative, sustainable natural

habitats outside of grain fields. (4) To conduct further

studies of habitat quality and breeding success (e.g., Me-

ese 2013; K. Weintraub, unpubl. data) to ascertain

whether there are long-term trends in these characteristics

and quantify long-term habitat-specific demography in

relation to both breeding habitats and surrounding forag-

ing habitats. The effects of landscape context of breeding

colonies also need further study (Meese 2013), to deter-

mine the extent to which the habitat used for nesting ver-

sus the foraging habitat influences breeding success. (5)

Given the ephemerality of some colonies, construct a sto-

chastic metapopulation model and obtain empirical data

Table 2. Results of a general linear model testing for differences in ln

(abundance) among the most frequently occurring habitats versus

year of reporting for breeding records.

SS df MS F P h2

Intercept 165.8 1 165.8 46.60 0.001 0.036

Habitat 42.7 4 10.7 3.00 0.018 0.009

Year 132.1 1 132.1 37.12 0.001 0.029

Habitat 9 Year 42.7 4 10.7 3.00 0.018 0.009

Error 4589.4 1290 3.6

Parameter

type Habitat Parameter SE t P

Intercept Blackberry 54.17 7.94 6.83 0.001

Difference

in intercept

Cattails 18.19 8.84 2.06 0.040

Difference

in intercept

Bulrush

or tule

9.66 13.94 0.69 0.489

Difference

in intercept

Stinging

nettle

�47.50 17.43 �2.73 0.007

Difference

in intercept

Thistle 30.20 16.44 1.84 0.066

Slope Blackberry �0.0243 0.0040 �6.09 0.001

Difference

in slope

Cattails �0.0091 0.0044 �2.06 0.040

Difference

in slope

Bulrush

or tule

�0.0049 0.0070 �0.70 0.486

Difference

in slope

Stinging

nettle

0.0238 0.0087 2.72 0.007

Difference

in slope

Thistle �0.0152 0.0082 �1.84 0.066

The whole model adjusted R2-value was 14.5%. Effect size is given as

the proportion of variance explained by explanatory variables, partial

eta-squared (h2) = (SSeffect)/(SSeffect + SSerror). The first part of the

table reports standard ANOVA table values and the second part

reports parameter values. For Himalayan blackberry colonies the inter-

cept and slope are shown, whereas differences from these values and

significance of these differences are given for other habitat types.
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on colony longevity and productivity to evaluate the

long-term contribution to persistence and total popula-

tion size in different habitats.

Only one of 13 colony locations in triticale was

recorded as lasting for >1 year, compared with 28% of

colonies in other habitats. However, we have observed

that tricolored blackbirds may move to adjacent habitat

areas when an originally occupied area was unavailable

(e.g., due to crop rotation). We know that in the case of

triticale there is more frequent reuse of sites when the

habitat was replanted (from records after data were

extracted in 2009), but replanting was infrequent. Because

of the large size of colonies, triticale is an important habi-

tat for tricolored blackbirds but is vulnerable to harvest-

ing of the crop prior to young birds fledging (e.g., Kyle

and Kelsey 2011). Although protected by the Migratory

Bird Treaty Act (Federal Register 2006), the conservation

of colonies in ephemeral habitats is entirely voluntary,

and some colonies are conserved while others are lost

each year (Meese 2008).

Conclusion

Despite recent increases in sampling of tricolored black-

birds through statewide breeding surveys, post-1990

trends are unclear, or based on very few years of data

(Kyle and Kelsey 2011). The range-wide population

decline has not occurred uniformly among habitats and

regions: a relatively recent agricultural crop (triticale) has

supported large breeding populations in the San Joaquin

Valley and resulted in an increased proportion of birds

being within this region compared to records prior to the

1980s. However, this habitat is ephemeral and carries with

it a high risk of failure through harvesting. Understanding

overall population trends requires understanding variation

among habitats and regions.
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Appendix

Methods

Additional data entry procedures

Historical observations from Beedy et al. (1991) were often

estimates and rough descriptions of colony locations. To

standardize data entry, we used the following pragmatic

procedures. When only the name of the city was provided

for a colony location, the coordinates for that colony were

entered as the center of that city as given by Google Earth

(Google 2011, Version 5.1.3533.1731, http://www.google.

com/earth/index.html). When only a city/town name and

direction (no distance) were provided, the coordinates for

that colony were entered as 1 mile (1.6 km) in the speci-

fied direction from the city center. If the number of birds

observed was given as “hundreds of individuals,” the mini-

mum bird count was entered as 200, the maximum bird

count as 300, and the best estimate as 250. If the number

of birds observed was given as “several hundred individu-

als,” the minimum bird count was entered as 300, the

maximum bird count as 400, and the best estimate as 350.

If the number of birds observed was given as the number

of pairs, the number of birds observed was entered as 2.5

times the number of pairs observed (Payne 1969). If the

number of birds observed was given as the number of

nests, the number of birds observed was entered as 1.5

times the number of nests observed, reflecting that this

species is polygynous and colonies typically have twice the

number of females as males (Payne 1969). All observations

from Sloat (2005) were entered into the database with the

observation date as 24 April of the specified year, as day

and month were not provided.

Records of nonbreeding birds in the same location as a

breeding colony during the breeding season were excluded

from breeding records. Records of flying birds at uncertain

locations were not entered. When possible, records from

the 1994, 1997, 1999, 2001, and 2005 surveys were cross-

checked against records from the California Natural Diver-

sity Database (CNDDB; Bittman 2001). The CNDDB also

contained observation data from before and after the sur-

vey dates, which were entered when sufficient information

was available. The CNDDB provided more accurate loca-

tion descriptions and coordinates than did the survey

reports in some cases, which allowed for correction of

uncertain locations from the survey reports Bittman 2001.

Results

Population variability

Variability of abundance (CV) among sites within each

year and year number were positively correlated

(1919–2009, excluding single-record years; r50 = 0.37,

P = 0.003). The increase in the CV was also strongly cor-

related with sample size (r50 = 0.69, P < 0.001), indicat-

ing that the increased variability was more controlled by

sampling effort than population dynamics.

Encouragingly, interannual variability in colony size for

colonies with multiple years of recorded breeding (CV of

abundance across years within sites) did not change with

year of recording (r241 = 0.0003, P = 0.997). We interpret

this as meaning that early and recent censuses are of simi-

lar reliability, and that conditions did not change suffi-

ciently to alter variation in year-to-year abundance within

breeding sites.

Use of different breeding habitat types

Across all years the dominant breeding habitat was

cattails, which represented 48% of breeding records and

65% of breeding birds (Table A1). Next most important

for breeding numbers was triticale with 9% of birds, but

only 1% of records because of the large size of colonies in

triticale. Bulrushes (or “tules”) contained 7% of breeding

birds and 9% of records. Himalayan blackberry accounted

for 6% of breeding birds and 11% of records, and thistles

for 5% of birds and 9% of records. Unknown breeding

habitats (missing data in the original publication) and

willows each accounted for 3% of records and 2% of

breeding birds. Stinging nettles comprised 1% of birds

but 5% of records. Other breeding habitat types were less

frequently used (Table A1).

Representing contemporary patterns, from 1980

onward, 29% of breeding birds were recorded in cattails,

21% in triticale, 13% in Himalayan blackberry, 7% were

in unknown habitat types, 5% in bulrush, 5% in prickly

lettuce (Lactuca serriola), 4% in wheat, 4% in thistle, 3%

in mustard, 3% in willows, 1% in stinging nettles, 1% in

saltbush, and <1% in alfalfa, barley, giant reed, citrus

groves, rice paddy, tamarisk, and wild rose.
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Table A1. Frequencies of records in different habitat types.

Habitat

Total Breeding Nonbreeding

Records (%) Total birds (%) Records (%) Total birds (%) Records (%) Total birds (%)

Cattails (Typha spp.) 400 (34%) 2,848,874 (53%) 326 (48%) 1,843,704 (65%) 74 (14%) 1,005,170 (43%)

Unknown 209 (18% 238,137 (5%) 19 (3%) 74,968 (2%) 190 (35%) 163,169 (7%)

Blackberry1 157 (13%) 648,137 (12%) 72 (11%) 175,518 (6%) 85 (16%) 472,619 (20%)

Bulrush or tule

(Schoenoplectus spp.)

95 (8%) 380,706 (7%) 63 (9%) 202,550 (7%) 32 (6%) 178,156 (8%)

Thistles2 83 (7%) 227,486 (4%) 59 (9%) 142,850 (5%) 24 (4%) 84,636 (4%)

Stinging nettle (Urtica dioica) 47 (4%) 65,263 (1%) 32 (5%) 19,000 (1%) 15 (3%) 46,263 (2%)

Grassland3 36 (3%) 8085 (0.2%) 0 (0%) 0 (0%) 36 (7%) 8085 (0.3%)

Grain fields

Triticale 14 (1%) 437,300 (8%) 8 (1%) 261,650 (9%) 6 (1%) 175,650 (7%)

Rice paddy 13 (1%) 8027 (0.2%) 5 (1%) 3150 (0.1%) 8 (2%) 4877 (0.2%)

Barley 5 (0.4%) 15,540 (0.3%) 1 0.1%) 4000 (0.1%) 4 (1%) 11,540 (1%)

Wheat 6 (0.4%) 78,775 (2%) 6 (1%) 45,500 (2%) 0 (0%) 33,275 (1%)

Other grain fields4 4 (0.3%) 6625 (0.1%) 1 (0.1%) 6000 (0.2%) 3 (1%) 625 (0.03%)

Agricultural fields

Pasture 22 (2%) 37,801 (1%) 0 (0%) 0 (0%) 22 (4%) 37,801 (2%)

Mustard (Brassica spp.) 18 (2%) 106,667 (2%) 6 (1%) 65,250 (2%) 12 (2%) 41,417 (2%)

Feedlot 6 (1%) 3713 (0.1%) 0 (0%) 0 (0%) 6 (1%) 3713 (0.2%)

Alfalfa 5 (0.4%) 5300 (0.1%) 1 (0.1%) 1000 (0.03%) 4 (1%) 4300 (0.2%)

Other ag. fields5 3 (0.2%) 65,600 (1%) 1 (0.1%) 65,000 (2%) 2 (0.4%) 600 (0.03%)

Trees/Orchards

Willows (Salix spp.) 26 (2%) 70,984 (1%) 23 (3%) 51,079 (2%) 3 (1%) 19,905 (1%)

Riparian trees 4 (0.3%) 8050 (0.2%) 0 (0%) 0 (0%) 4 (1%) 8050 (0.3%)

Tamarisk 2 (0.2%) 2787 (0.1%) 2 (0.3%) 2787 (0.1%) 0 (0%) 0 (0%)

Other trees/orchards6 10 (1%) 12,948 (0.2%) 2 (0.3%) 2200 (0.1%) 8 (2%) 10,748 (1%)

Shrubs and herbs

Giant reed (Arundo donax) 5 (0.4%) 5651 (0.1%) 2 (0.3%) 3900 (0.1%) 3 (1%) 1751 (0.1%)

Atriplex or salt bush 7 (1%) 6536 (0.1%) 7 (1%) 4536 (0.2%) 0 (0%) 2000 (0.1%)

Others shrubs/herbs7 1 (1%) 47,565 (1%) 0 (0%) 0 (0%) 1 (0.2%) 47,565 (2%)

Other habitats

Marsh 1 (0.1%) 1050 (0.02%) 0 (0%) 0 (0%) 1 (0.2%) 1050 (0.04%)

Wildflower field 1 (0.1%) 450 (0.01%) 0 (0%) 0 (0%) 1 (0.2%) 450 (0.02%)

1Himalayan (Rubus armeniacus) 155 records of total (not breeding/nonbreeding), brambles 1 record, California blackberry (Rubus ursinus) 1

record.
2Milk thistle (Silybum marianum) 48, bull thistle (Cirsium vulgare) 35.
3Grassland 26, grazed grassland 4, mowed field 2, tall grass 2, wet grassland 1, Sudan grass 1.
4Wheat silage 2, grain field 1, silage 1.
5Lettuce (Lactuca spp.) 1, plowed field 1, tomato field 1.
6Button willow 1, buttonbush 1, desert olive 1, eucalyptus 1, silver poplar 1, fruit tree 1, lemon orchard 1, orange grove 1, almond orchard 1.
7Wild rose 2, Baccharis 1, mallow (Malva sylvestris) 1, wild raspberry 1, mulefat (Baccharis viminea) 1.

2858 ª 2013 The Authors. Ecology and Evolution published by John Wiley & Sons Ltd.
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The 2004 Tricolored Blackbird April Survey

Michael Green, Nongame Landbird Program, U.S. Fish and Wildlife Service, 911
NE II'h Ave, Portland, OR 97232

Leo Edson, EDA W, Inc., 2022 J Street, Sacramento, CA 95814

A survey of Tricolored Blackbirds (Agelaius tricolor) was conducted
in the Central Valley of California from 16-19 April 2004. The goals of the
survey were to visit all historical Central Valley breeding colonies where
2,000 or more birds had been previously documented, estimate the sizes of
any colonies encountered, and document habitat status of historical sites.

Surveys for Tricolored Blackbirds date back to the 1930s, when Neff
(1937) estimated over 700,000 in just 8 counties (see Beedy and Hamilton
1999 for a complete survey history). Recently, statewide April surveys were
conducted in 1994, 1997, 1999, and 2000 (Beedy and Hamilton 1997, Hamilton
et al. 1999, Hamilton 2000). Sponsored by the California Department ofFish
and Game (DFG), U.S. Fish and Wildlife Service (FWS), and California
Audubon, these surveys had the explicit goal of counting all Tricolored
Blackbirds in California, with follow-up nest counts to better estimate
colony densities, productivity, or both on many of the largest colonies. A
DFG and FWS goal of conducting a statewide survey every three years had
proven to be difficult to achieve due primarily to lack of funding and
personnel shifts within the agencies. In the face of further reductions in
agency funding in 2004, it was determined that a statewide census was not
feasible and we decided to concentrate our effort on attempting to determine
the status of Central Valley sites that historically held 2,000 or more birds.

Interest in conducting a 2004 Tricolored Blackbird survey originated
with members ofthe Tricolored Blackbird Working Group. The informal
working group includes representatives from resource management agen
cies, non-governmental organizations (NGOs), and non-agency Tricolor
Blackbird experts whose overarching motivation is to stop the population
decline of the species. While the working group addresses Tricolor
Blackbird conservation on many fronts, one of its primary focuses is to re
establish a regular, systematic survey that would yield better estimates of
population trend, conditions of historic nesting sites, patterns of habitat
use, and productivity data.

Methods

Volunteers

As with previous recent surveys, this effort relied almost entirely on
volunteers to collect the data. A note seeking volunteers with prior
experience surveying and identifying Tricolored Blackbirds went out via
the CVBC internet listserv (i.e., CVBirds) on 25 March. Individuals that had

participated in previous surveys were contacted directly by LE. Individuals
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who responded to the request were assigned a specific geographic region
of the Central Valley by LE based on stated surveyor preference and an
attempt to ensure that the locations of previously reported colonies were
covered. Survey participants were sent maps depicting the locations of
historical colonies. An attempt was made to contact all volunteers by phone
to ensure that they understood their assignment.

Volunteers were also sent survey instructions and an electronic form
for recording the data. The instructions outlined the goals of the survey,
dates of observation, and observer protocols. Observers were instructed
to visit historical colony locations, respect private property by not tres
passing, fill out the data sheet provided, and be watchful for new colony
locations. The form includes 36 data fields that follow closely the format
from previous years. It is available from the authors upon request. In the
instructions, observers were asked to estimate colony sizes, and round
estimates to lOs for small colonies (i.e., about 100 adults), to 100s for
medium-sized colonies (i.e., about 1,000 adults), to 1,000s for large colonies
(i.e., 10,000 or more adults), and 5,000 or even 10,000 for colonies over 25,000
adults.

Maps
Maps were created from spatial data of historical colony sites that were

documented in previous censuses and from incidental sightings of Tricol
ored Blackbird colonies dating back to 1980; the majority of the 1079
recorded colonies are from 1994 to 2000. Most of these data are housed in

spatial form in the DFG Biogeographical Observation and Information
System (BIOS). These data were augmented with records from the California
Natural Diversity Database (NDDB). The records were used by EDA W, Inc.
to create maps of historical colonies with ~ 2,000 birds, were produced as
Adobe Acrobat (pdf) files and distributed to volunteers.

Reporting
Nearly all data were entered on the electronic form and emailed back to

LE. A few observers filled out their forms by hand or sent maps of new
colony locations either by U.S. post, email or fax. All data were then
transmitted to MG by the same methods. Data submitted on the electronic
form were easily converted to text files and imported into Microsoft Excel.
Data submitted in other formats were entered by hand. Final data will be
stored in the DFG BIOS and NDDB systems.

Analyses
Colony estimates were summed by MG. Multiple counts of the same

colony by different observers yielded low and high estimates for those
colonies. Many of these sites were revisited by one or two experienced
surveyors who collected additional data that led to refined colony size
estimates. As these data were collected outside of the survey period, they
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will be reported elsewhere (Hamilton 2004). The four-day survey period
followed a survey tradition for this species and was designed to minimize
double-counting individuals that might be traveling between colony sites,
or that attempted nesting at multiple locations during the season.

Results

Volunteers and Coverage
Twenty-nine volunteers searched for Tricolored Blackbirds during the

four-day count period; two additional volunteers contributed data from five

small colonies on 12 May, 22 days later, in Kern Co. (see Acknowledgements).
Nearly all observers submitted their data within a week of the count.

There were 201 colony sites in the Central Valley that numbered 2,000
or more birds at some point in the past (Table 1). During the survey, 182 of
those 201 (90%) were visited. An additional 15 sites historically numbering
~2,000 birds exist in four counties outside of the Central Valley (Siskiyou,
Santa Clara, Monterey, and Riverside); two of those 15 were visited (in
Monterey Co.). Of the 216 sites that historically numbered~2,000 birds, 81
were in northern counties (Solano and Sacramento counties northward),
and 135 were in southern counties. In northern counties 78 of81 (96%) were
visited during the survey period. In southern counties 106 of 135 (79%) sites
were visited. In sum, 184 (85%) of the 216 historical colony sites were
surveyed. An additional 17 historical colony sites with <2,000 birds and 11
known colony sites not documented as part of past survey efforts were
surveyed during the survey period. In total, 244 sites were visited during
the survey period. Seven sites were visited before or after the four-day
period, and approximately 25 sites were visited two or more times by
experienced surveyors during the survey period.

Active Colonies

Twenty-eight of the 184 visited sites supported active colonies (Table
1). An additional five colonies (in Kern County) were found outside the
survey period; these were presumed, based on nesting stage, to have been
active during the survey period and were added to the total, summing to 33
active colonies. Thirty-one of these were in counties located in the
southern portion of the state. Single colonies were documented in Yolo and
Solano counties. Six were outside the Central Valley in Monterey or San
Diego counties.

Colony size estimates ranged from 5 to 102,000 adults (Table 2). At six
colonies, multiple counts by various methods resulted in low and high
estimates. Colonies surveyed outside the count period but assumed to be
in existence at the time of the count period totaled 380 birds. Thirteen (39%)
of the 33 colonies held~2,000 birds each. Six to seven colonies held~lO,OOO
birds each.

Fifteen colonies were considered protected because they were on lands

Volume 7, Numbers 2 and 3 25



Table 1. Survey effort for 2004 Tricolored Blackbird survey.

Counties

HistoricalHistoricalHistorical TotalActive
colonies

coloniescoloniescoloniescolonies
~2,OOObirds ~2,OOObirds surveyed

surveyed I
in NDDB

surveyedregardless
of sizeNorthern Counties Butte

44 440
Colusa

161628280
Glenn

33 330
Placer

44 440
Sacramento2

464646460
Shasta

20 000

Siskiyou3
I0 000

Solano
00 0I1

Sutter
11 330

Tehama
1I 110

Yolo
22 561

Yuba
1I330

N.Co. totals
817897992

Southern Counties Alameda
00 110

Calaveras
22 440

Contra Costa
11 111

Fresno
108 11131

Kern
343141449

Kings

87 781
Madera

00 000
Merced

404045475

Monterey3
42 774

Riverside3
90 000

San Diego3

00 332

San Joaquin

64 440
Santa Clara3

10 000
Stanislaus

53 341
Tulare

158 992
S.Co. totals

13510613614526
CV totals

20118222323422

Survey totals

21618423324428
Visited outside Survey Period

0I75
Totals

21618423425133

1- Includes historical sites, sites discovered this survey and sites used previously
but not in the CDFG Natural Diversity Database.2- Number of sites visited in Sacramento County is an estimate, however coveragewas assumed complete.3 - County outside Central Valley.
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thistle
thistle
thistle
thistle
nettle

Primary
Habitat

Himalayan blackberry
cattail

silage
nettle
nettle
nettle
nettle
nettle
nettle
nettle
nettle
cattail
tamarisk

Himalayan blackbeny
Himalayan blackbeny
cattail
cattail
cattail
bulrush
desert olive
bulrush
desert olive

Himalayan blackberry
bulrush
bulrush
cattail

silage
cattail?

40

30

&>

130
100

High
Estimate

24,500
3,000
102,000
1,500
400
5

7,500
400
10

~
2,000
2,000
10,000
3,000
25,000
25,000
12,000
30,000
200
300
600
20

250
150

1,000
1,200
60,000
400

Low

Estimate

Calaveras/Stanislausl 4,500
Contra Costa 3,000
Fresno2 11,000
Kern 1,500
Kern 400
Kern 5

Kern 6,700
Kern 400
Kern 10
Kern ~

Kern 2,000
Kern 2,000

Kings 10,000
Merced 3,000
Merced3 6,500
Merced 25,000
Merced 12,000
Merced4 25,000

Monterey 200
Monterey 300
Monterey 600
Monterey 20
San Diego 250
San Diego 150
Solano 300
Tulare5 100

Tulare6 20,000
)rolo 400

Pre- and Post-Count Colonies
Kern-5/12/2004 40
Kern-5/1212004 30
Kern - 5/12/2004 &>

Kern - 5/12/2004 130
Kern-4/812004 100

Table 2. Colony size estimates (# of adults) for the 2004 Tricolored Blackbird

survey.
County

1 - 3 independent observers of 3 colony sites spanning 2 mi. straddling county
border.

2 - Variously considered from I to 3 colonies on a dairy, 3 independent observers.
3 - A single colony at O'Neill Forebay Wildlife Area, 3 independent observers.
4 - Single colony, 2 independent observers.
5 - Single colony, 2 independent observers.
6 - Single colony on a dairy, 3 independent observers.
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owned either by the FWS, the State of California, a private conservation
land trust, or on Toledo Pit (a storage basin owned by Lower Tule Irrigation
District, see Schlafmann and Hardt 2004). The two largest colonies were in
silage (which usually is a wheat [Triticum spp.] or barley [Hordeum spp.]
crop often intermixed with non-native weedy plants). Marsh habitats
dominated by cattail (Typha spp.) and bulrush (Scirpus spp.), supported
the most colonies, 11. A total offour colonies were in Himalayan blackberry
(Rubus discolor) thickets. The remaining 16 colonies were in habitats
dominated by thistle (Cirsium and Centaurea spp.), desert olive (Forestiera
neomexicana), nettle (Urtica spp.), or tamarisk (Tamarisk sp.).

No observers reported permanent habitat conversion of historical sites
to development, but some reported modified habitat (e.g., mown blackberry
thickets or dry marshes that previously supported active colonies).

Discussion

Volunteers and Coverage
Volunteers collected data for 90% of the colonies known to support ~

2,000 birds during the survey period. It is likely that some additional sites
were checked but not documented by surveyors or were known to be
unsuitable, and were therefore, not visited. The instructions did not state

explicitly that surveyors should fill out survey forms for sites where no birds
were found. We still encourage that information on historical colony sites
that have been permanently altered be sent to the authors.

Participants were not given much lead time, only about six weeks
between the announcement and the survey. The level of coverage and
number of participants recruited on short notice is likely an indication of the
interest birders have in Tricolored Blackbird conservation and a reflection
of how effective e-mail and internet listserves can be as tools in coordinat

ing large volunteer survey efforts for monitoring declining bird species.

Active Colonies

In general, Tricolored Blackbirds breed first in the southern San
Joaquin Valley then again in the northern Central Valley after failure or
success of their first attempt; thus, they are "itinerant" breeders (Hamilton
1998). The dearth of active colonies in northern counties found during this
and other April surveys provides evidence of this phenomenon. Data
collection by Bill Hamilton, by agency personnel on wildlife refuges
continued across the State in 2004, after the survey, to further document
additional and later colony locations, successes and failures of particular
colonies, and habitat use patterns. A better picture of the 2004 breeding
season will only emerge upon analyses of these more complete data sets.

A reasonably accurate statewide population estimate for this itinerant
breeding species (see Hamilton 1998,2004) requires, at a minimum, that all
major and most minor colonies are found and censused with reasonable
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accuracy. However, locating, and especially counting Tricolored Blackbird
colonies are challenging propositions. Larger colonies in often-used
locations are relatively easy to locate, however, small colonies tucked away
in foothill canyons, or obscure wetlands on private property, can be difficult
to find or to access. Many birders who have attempted to track flocks of
Tricolored Blackbirds streaming across the sky between nesting and
foraging areas have experienced the disappointment of the quest ending at
a locked gate or no trespassing sign. Once found, a colony's size is
traditionally estimated in one of two ways, by direct observation, or by
delimiting the nesting area, multiplying by a nest density estimate, and
correcting for an assumed rate of polygyny (Lack and Emlen 1939, Payne
1969, Hamilton 1998). Inevitably, direct observation of colonies results in
large discrepancies (e.g., tens of thousands) between independent esti
mates, due in part to observer experience, but also to rapid changes in the
activity levels of colonies from colony initiation, through nest building,
incubation, feeding, to fledging (Hamilton et al. 1995); activity at nesting
colonies can even vary significantly within a matter of hours. Settling
colonies are often overestimated because of swarming males that fail to
secure a territory and later leave. Thus, in past large-scale surveys as well
as in this one, a few experienced individuals revisited larger colonies to
reassess colony estimates, make nest density transects, or otherwise check
initial estimates through multiple visits. Monitoring methods continue to
evolve (Yee and Miller 2004) but locating and counting flocks of Tricolored
Blackbirds will undoubtedly continue to present challenges for birders and
researchers for the foreseeable future. Pre-count training, as was con
ducted before the 2000 survey, will help minimize future discrepancies
(Hamilton 2000).

Comparison with Other Surveys
This survey departed in significant ways from April surveys in 1994,

1997, 1999, and 2000. The aims of those surveys were to locate all Tricolored
Blackbird colonies, estimate their numbers, and determine nesting out
comes where possible. With the possible exception of 1999, the results of
these surveys are considered to have had roughly equal effort; they used
the same methods, are thought to have found all the large colonies, and thus
to have counted the majority of birds (Hamilton 2000). They are the best
existing population estimates, and point to an alarming population decline
over the past decade (Hamilton 2000). In contrast, this survey was designed
only to revisit Central Valley colony sites that numbered 2,000 or more birds
in the past, count colonies found, document the location and size of new
colonies, and document the condition of sites used historically.

Despite considerably fewer observers in 2004 than in the four previous
survey years, about 25% more total sites were surveyed. The express
purpose of this survey, however, was to visit historical Central Valley sites,
so this difference is perhaps not surprising as survey effort was concen-
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trated in a smaller area than in previous years. The number of active colonies
was low compared to previous years (33 in 2004 versus 72 in 2000, for
example), but many sites in southern California were not visited, and many
small, historical colonies were not visited, thus perhaps accounting for
some of the discrepancies. Small colonies make up the bulk of all colonies
every year. In 2000, for example, 50 of the 72 active colonies found during
the survey had fewer than 2,000 birds each (Hamilton 2000). Comparing the
number of counties surveyed in 2004 is not direct either, as the aims of the
participants during the survey, and thus the way counties were surveyed
differed between 2004 and previous years; in addition, the focus of this
survey was the Central Valley. Nonetheless, we obtained at least some
coverage across a wide swath of the State in 2004.

We reiterate, that the results ofthis survey were not intended to be used
to estimate the statewide or even valley-wide Tricolored Blackbird popula
tion. A more accurate estimate would require more surveyors covering more
potential Tricolored Blackbird nesting habitat over more of the breeding
season, or using new methods combining intensive area sampling and
double-observer methods (Yee and Miller 2004). Although the results
cannot support conclusions related to trend of the overall population, they
do provide valuable information on the current status of many ofthe known
colony sites in the southern part of the Central Valley.
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Management implications ofthe
2004 Central Valley Tricolored Blackbird Survey

William}. Hamilton Ill,Department of Environmental Science and Policy, University of

California, Davis, California 95616

Introduction

In this article I compare the reproductive success of Tricolored Black
birds (Agelaius tricolor) in alternative nesting habitats in 2004 and con
sider the application of these findings to further management actions that
will favor this species, I use data from the 2004 survey (hereafter, Survey)
of Tricolored Blackbird (hereafter, Tricolor) colonies in the Central Valley
(Green and Edson 2004) and my own observations of all Tricolor colonies
I could locate or knew about during the remainder of the 2004 breeding
season. I followed the fate of some of the colonies reported by Survey
participants during and after the nesting season. Without these observers,
who covered a broad geographic area, this expanded analysis would have
been impossible. Observations by Central Valley Bird Club (CVBC) mem
bers and others play an important role not only in the management of
tricolors but also in the protection of environmental sites of ephemeral or
enduring beauty and grandeur, treasured places where Tricolor colonies
choose to regularly settle.

The 2004 Survey focused on agricultural destruction of nests in large
colonies in silage fields. Colonies in silage fields, mainly near dairies in the
San Joaquin Valley, usually are lost to harvesting operations (Hamilton et
al. 1995). Since harvesting of silage fields occurs in April, the Survey
provided an opportunity to estimate the impact of silage colony losses upon
the overall Tricolor nesting effort.

Methods

Identification of colonies and their size

As noted by Green and Edson (2004) the collective search for colonies
during the Survey was neither comprehensive nor random. Surveyors were
directed to look at sites where large colonies were seen in the past. It is thus
likely that this account, relying heavily on the Survey, under-represents
small colonies compared with other survey years. Observers also located
additional previously utilized colony sites that were unoccupied by Tricol
ors at the time of the Survey.

My observations included season-long observation of colonies at the
Wind Wolves Conservancy in the California Coast Range foothills, Kern
County. Prior experience shows that Tricolor nesting in the Central Valley
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moves northward in May and June (Hamilton 1998). My search for colonies
after the Survey was also nonrandom. I located all colonies reported to me
but searched selectively in the Sacramento Valley in portions of Yolo,
Colusa, Glenn, Sutter and Butte counties, including some western Coast
Range foothill sites in Glenn and Colusa counties. There was no report of
breeding colonies in Sacramento County, a former stronghold of the species
(Neff 1937, Beedy et al. 1991, Beedy and Hamilton 1997), but in 2004 some
Tricolors probably nested there in Himalayan blackberry (Rubus discolor)
copses.

Methods for estimating the numbers of birds attending colonies are
summarized by Green and Edson (2004). All data from the Survey and from
subsequent reports forwarded to Michael Green are included. Some of
these counts are modified here based upon (1) personal counts of the
number of nests in a colony after the breeding season, (2) discussion with
the observers who made observations during the Survey, (3) more exact
measurements of the areas occupied by colonies at some later date and (4)
inclusion of the largest number of birds present at any time during the
season, estimates at the time of the survey notwithstanding. When there
were differences between the Survey reports by more than one observer for
a colony I contacted the observers and made an effort to determine the basis
for the differences. At the silage colonies at Producers Dairy, Fresno
County, and the TeVelde Ranch, Tulare County, transects through colonies
at the end of the season provided estimates of the number of nests and thus
the maximum number of nesting females present. Many females re-nest at
some sites and post-season nest counts cannot estimate the actual number
of females attending a colony.

Since each female Tricolor will on the average build more than two nests
per breeding season the numbers in tables may suggest an exaggerated
abundance of Tricolors. Observations reported here do not account for as
many as the 162,000 Tricolors located during the 2000 survey. It is not the
intent of this paper to evaluate the status of Tricolors. A more thorough
survey proposed by the United States Fish and Wildlife Service (hereafter,
USFWS) for 2005 should determine the trend in overall abundance.

Measurements of reproductive success
Since I determine reproductive success by examining active nests, the

production of nestlings by a colony does not depend upon counting the
number of birds attending it. An analysis of the productivity of colonies
in different habitats depends upon estimating the probability that nests in
those habitats will fledge nestlings. To determine the number of chicks
fledging in successful nests (RSS = Reproductive Success of Successful
nests), i.e., reaching eight days of age, nests with chicks 6-8 days old are
counted and the number of nestlings per nest is averaged. The number of .
nestlings in successful nests (RSS) is multiplied by number of successful
nests, and then divided by the total number of nests. This gives the estimate
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of mean reproductive success (RS) of all nests. The estimate of the number
of fledglings produced by a colony is the mean RS times the number of nests
at that colony. Neither maximum RS nor RSS can be determined after
nestlings in some marked nests have fledged.

Where possible, RS values for 2004 colonies were determined by direct
measurement (see below). When there was no measurement for RS for a
colony I applied average RS values previously determined during a 12-year
interval for specific kinds of habitat. The Himalayan blackberry RS esti
mates in Center for Biological Diversity (2004) are used for this substrate
except for those colonies where I measured RS. None of my measurements
in 2004 were as great as 2.0 and it is possible that the value quoted in Center
for Biological Diversity (2004) suffers from local pseudo-replication. The
cattail RS value of 0.5 is based upon 20 colonies measured by me between
1997 and 2003. The Tamarisk value of 1.8 is based upon a single measure
ment in 1997 at the same site where the 2004 colony was observed.

Direct measurements of reproductive success

No colony was entered when male song chorus was in progress, up to
two weeks. Since incubation lasts 11 days (Beedy and Hamilton 1999) an
observer can expect to find nests with eggs or small chicks about two weeks
after the main male chorus ends. At this brief entry into the colony the
approximate schedule for potential jumping and fledging can be determined.
The colony needs to be revisited only once more, to measure RS just before
the first jumpers are expected. If there are older nestlings in that part of the
colony examined they may jump from their nests in response to an observer.
If ajumper was encountered, measurements of RS were ended for the season
at that colony.

At the time of the final entry into the colony there are some empty nests
in most colonies. If there are no jumpers I assume that empty nests and nests
with cold eggs were lost to predation, weather, infertility, abandonment or
death of females. The measurement so determined is maximum success

because there are nests with several days of remaining exposure to preda
tion in the colony, including the 8-day-olds who will not voluntarily fledge
for several more days. Depending upon the synchronicity of a colony there
may be nests with eggs beside others near fledging. It is for this reason that
the accurate determination of RS depends upon marked nests whose fate
is determined.

Foraging habitat
Foraging habitat was determined by observation or by discussions

with others reporting colonies. The setting of colonies often determines the
characteristics of foraging habitat. Some colonies established in cattail
(Typha latifolia) ponds surrounded by dry rangeland may commute to
irrigated agriculture and ignore the surrounding livestock range, a relation
ship not observed in 2004. Observers need to follow foragers to be sure they
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Table I. Nesting success of Tricolored Blackbirds in 2004 using different nest
substrates, based upon direct measurement. These values are included in Tables 2 and
3, along with data for other colonies where the numbers of fledglings were estimated
using habitat-specific estimates of RS (= mean reproductive success of all nests; see
text for details).

NESTING
HABITAT

LOCATION,
COUNTY BIRDS RS FLEDGLINGS

Cattail Delevan NWR, Colusa Co. 136,000

Toledo Pit, Tulare Co. 100

Saucido Rocks, Santa Barbara Co.20

Merced NWR, Merced Co. 25,000

Subtotals 161,120

1.07

0.00

0.00

0.00

97,733

o

o

o

97,733

Himalayan

blackberry Bulle hunting club, Butte Co.

Meridian (partial), Sutter Co.

O'Neill Forebay, Merced Co.

Bryant, Suller Co.
Subtotals

25,000

4,000

7,500

1,000

37,500

1.50

0.00

0.04

0.00

25,000
o
200

o

25,200

Nettle Wind Wolves, Kern Co.9,9152.0013,220
Subtotals

9,91513,220

Silage

Road 88, Kern Co.5,0000.000

TeVelde, Tulare Co.

36,0000.307,200

Producers Dairy, 3rd settlement, Fresno Co.

14,0000.000

Subtotals
55,0007,200

Sandbar

willow
Meridian (partial), Sutter Co.17,0001.0011,333

Subtotals
17,00011,333

California
blackberry

Meridian (partial), Suller Co.4,0000.000

Subtotal
4,0000

Tree willow

Meridian (partial), Suller Co.300.072

Subtotal

302

Totals

284,565154,688

Percent of all observations

in Tables 2 and 3
71%69%
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have identified foraging habitat. This is a more difficult task than one might
imagine. While there are often concentrations of birds foraging near
colonies, provisioning adults may range up to six km (Hamilton 2003) from
their breeding colonies.

Results

Data for analysis of productivity were based upon observations of
nesting outcomes at known colonies (Table I) and observations of colonies
at other sites. Changes in the estimates made during the Survey to adjust
for actual estimates of numbers of nests do not necessarily imply that errors
were made in estimates of colony sizes. During the pre-breeding interval
Tricolors may assemble at large dispersal centers in huge foraging flocks
(on the order of tens of thousands of birds). This may account for the
difference between what Scott Frazier (pers. comm.) found on the levees
west of Corcoran Road in Kings County at the time of the Survey and the
small number of nests found there after the breeding season. His post
season estimate of 400 nests (600 birds) contrasts with his April observa
tion of about 10,000 birds. I use the nest count data here because I am

evaluating reproductive success and estimated colony fledgling produc
tion, not the number of birds attending colonies.

Data applying direct measurements of RS for 2004 colonies (Table I)
were supplemented with average RS data. Table 2 includes all data from
Table I plus means for RS from other years applied to all other 2004 data.
Sixty-seven percent of all birds and 70% of all fledgling production values
identified in Table 2 are based upon measurements made in 2004 (Table I).

The number of fledglings in the totals in Tables 2 and 3 were not
observed to actually fledge and are estimates of relative fledging success.
They are estimates of the relative productivity of colonies observed in 2004.
When fledging success is measured, it is measured prematurely to avoid
excessive disturbance to older nestlings. Therefore, especially in colonies
being preyed upon by coyotes, additional losses to predation undoubtedly
were sustained before fledging was completed. At the TeVelde colony
starvation strongly reduced fledgling cohorts. Most (72%) nests there
during the final colony search contained only a single nestling and the only
8-day-old nestling found was dead.

In Table 3, data from Table 2 are summarized by land use, nesting
substrates, foraging habitat types and other criteria. At many of the
colonies foraging occurs on more than one category of foraging habitat.
The allocation of colonies in Table 3 is to the most heavily utilized habitat
in each case. The categorization of foraging habitats identifies Central
Valley agricultural lands as pulsed wetlands, watered intermittently accord
ing to crop needs. Tricolors foraging from colonies often follow flooding
in agricultural and natural settings.

Foraging habitat of the large colony at Delevan National Wildlife

36 CVBC Bulletin/Spring and Summer 2004



Refuge (hereafter, NWR), Colusa County, could not be precisely deter
mined during several visits to the colony. We (USFWS biologists and the
author) saw large numbers of Tricolors from this colony foraging on the
refuge in dry shallow seasonal pools, in dry grassy vegetation and off
refuge in rice fields. In Table 3 this entire colony is allocated to rice foraging
because rice fields surround the refuge in a pattern similar to that at other
rice dependent colonies.

The huge reproductive output of the cattail colony at Delevan NWR
(Table 1) biased the overall results towards cattail marsh success. This has

not been the usual result in previous years, when predation losses reduced
RS to a relatively low average value.

One striking feature of results summarized in Table 3 is that mean colony
size ofthe 21 dry-land colonies was less than 2,000 (l ,974). Colonies using
wetland foraging habitats were on average much larger: four at dairies held
22,125 birds; eight near rice held 24,429 birds; and six in Central Valley
agricultural areas held 12,233 birds. Nevertheless, we found more dry-land
colonies and their measured and estimated productivity per breeding bird
was greater than that of Tricolors using other foraging habitats.

Discussion

All of the relationships between foraging habitat and productivity and
other differences between geographic regions are biased by the large
number of failed or relatively unsuccessful birds in silage and the huge
colony at Delevan NWR. These effects emphasize the importance offinding
and measuring the productivity ofthe large colonies. It is possible that large
colonies were not found in 2004 or were found and not reported. The
analysis here is intended to summarize what was found and reported in 2004
and to suggest a pattern of analysis that can be applied to a more complete
survey in the future, hopefully 2005.

Weather in the spring of 2004 in the San Joaquin Valley and in southern
California was exceptionally dry (D. Clendennen, pers. comm.), impacting
Tricolor settlement because access to nearby open water is an essential
Tricolor habitat requirement. The dryness of the season limited the
abundance and vigor of thistle (Cirsium spp.) and mustard (Brassica spp.)
patches throughout California. The weak development of these habitats in
2004 may have concentrated birds at irrigated agricultural sites in the
Central Valley. For example, the decline in the number of Tricolors at the
Wind Wolves study area is entirely accounted for by the absence of spring
water to fill a cattail pond (Sag Pond). In 2001,4,000 Tricolors nested at this
pond but it lacked water and Tricolors in 2004.

Cattails

In 2004, no Tricolors nested in the complex of duck clubs located
adjacent to rice fields near Williams, Colusa County. A large Tricolor colony
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Table 2. Estimated distribution of a sample of nesting Tricolored Blackbirds and
fledglings they produced in 2004 by nesting habitat based upon direct measurement
(71 % of birds, 69% of fledglings ) and estimation (*) from measurements of

reproductive success (= RS) in the same kind of nesting habitat in other years.

NESTING FORAGING
HABITAT

HABITAT+LOCATlON#BIRDSRSFLEDGLINGS

Cattail

REF, RICE
Delevan NWR136,000 1.0797,013

CVAG
Gun Club Rd.25,0000.50*8,333*

CVAG
Meadowlark25,0000.000

CVAG
Glory Hole12,0000.50*4,000*

DRY
Potter Valley (I)4000.50*133*

DRY
Marsh Creek3,0000.50*1,000*

RICE
Sunsweet4000.50*133*

DAIRY
Toledo Pit1000.000

DRY
Saucido Rocks200.000

UNK
Kern 2,0000.50*667*

RICE
Conaway Ranch2,0000.50*667*

Subtotals

205,920111,946*
(% of total)

(51)(50)

Himalayan
blackberry RICE

Butte h.c.25,0001.5025,000
DRY

Milton 17,5002.00*20,000*
CVAG

O'Neill Forebay7,5000.04200
DRY

Potter Valley (2)3002.00*400*
CVAG

Highway 1403,0002.00*4,000*
CVAG

Highway 1659002.00*1,200*
RICE

Colusa Drain3,0002.00*4,000*
RICE

Roads P and 605002.00*667*
RICE

Harter Land Co.2,5002.00*3,333*
RICE

Bryant 1,0000.000
UNK

Yreka (2 broods)1502.00*200*
RICE

Meridian (partial)4,0000.000

Subtotals

65,35059,000*
(% of total)

(16)(26)

NettIe
DRY
Wind Wolves (7)9,9152.0013,220

DRY
Wind Wolves (I)1002.00*133*

DRY
Santiago Springs6,7502.00*9,000*

DRY
Maricopa W. B.2,0002.00*2,667*

DRY
Klipstein Canyon502.00*67*

UNK
Klamath3502.00*467*

UNK
Kern 4/81002.00*133*

Subtotals

19,26525,687*
(% of total)

(5)(12)
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Table 2. (cont.)

NESTING

FORAGING
HABITAT

HABITAT+LOCATION#BIRDSRSFLEDGLINGS

Silage
DAIRY
Road 885,0000.000

DAIRY
TeVelde36,0000.307,200

DAIRY
Producers Dairy

(two fields)
33,5000.30*6,600*

DAIRY
Producers Dairy

(third settlement) . 14,000
0.000

Subtotals

88,50013,80*
(% of total)

(22)(6)

Willow
RICE
Meridian (partial)17,0001.0011,333

(% of total)
(4)(5)

California
blackberry RICE

Meridian (partial)4,0000.00
(% of total)

(1)

Tamarisk
UNK
Corcoran Rd6001.80*720*

Bulrush
DRY
Monterey (I)2000.50*67*

DRY
Monterey (2)6000.50*200*

DRY
Solano 3000.50*100*

Subtotals

1,100367*

Desert olive
DRY
Monterey (3)3001.00*200*

DRY
Monterey (4)201.00*14*

Subtotals

320214*

Tree willow

Meridian (partial)300.072

TOTAL

402,085223,069

+=Foraging habitats are primary habitat; rice fields (RICE), Central Valley irrigated

agriculture (CVAG) exclusive of fields near dairies (DAIRY) and dry rangeland (DRY).REF is the dry complex of vegetation at Delevan NWR. UNK is unknown to the author.#=See appendix for further information on colonies, including county.*=RS values based upon average performance in other years.

RS values for colonies
with no asterisk were measured (Table 1).
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Table 3. Estimated distribution of a sample of nesting Tricolored Blackbirds and
fledglings they produced in 2004 based upon direct measurement (71% of all birds)
and estimation from measurements of reproductive success in other years (29%).

!~,
i

CA TEGORICAL DIVISIONS
OF ALL OBSERV AnONS

By foraging habitat

Wetlands and irrigated lands
Foraging in rice and

on Delevan NWR near rice

Agricultural, pulsed irrigated wetland
Pulsed irrigated wetland

near dairies and silage
Dryland foraging, grasslands,

mostly cattle rangeland
Unknown

By primary foraging
habitat origin

Native plants
Exotic plants

By nesting habitat origin

Native plants,
mainly emergent marsh vegetation

Introduced plants

By ownership of colony site

Private
Public

BIRDS(%)

195,430 (49)
73,400 (18)

88,600 (22)

41,455 (10)
3,200 (I)

o

402,085 (100)

247,645 (62)
154,440 (38)

221,535 (55)
180,550 (45)

FLEDGLINGS( %)

142,148 (64)
17,733 (8)

13,800 (6)

47,068 (21)
2,187 (I)

o
222,936 (100)

149,416 (67)
73,520 (33)

121,656 (55)
101,280 (45)

National Wildlife Refuges and State Wildlife Areas

NWRs

173,000 (43)101,013 (45)
California State Wildlife Areas

7,500 (2)200 (<I)
Other

221,585 (55)121,723 (55)

Sacramento, San Joaquin valleys
Sacramento Valley

195,430 (49)142,148 (64)
San Joaquin Valley

164,600 (41)32,920 (15)
Mountain foothills, San Joaquin Valley

36,315 (9)45,554 (20)
Other

5,740 (I)2,314 (I)

Totals, within each category

402,085222,936
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historically settles this site but usually fails to produce substantial numbers
of fledglings due to diurnal predation by Black-crowned Night-Herons
(Nycticorax nycticorax). Due to management changes in individual marshes,
the large cattail marsh site at the Capitol Outing Club was drained at the
usual time of Tricolor settlement in May and June. Dry cattail marshes are
not colonized by Tricolors. However, the Delevan NWR colony is only 7
km north of this site.

Himalayan blackberry
Himalayan blackberries are exotic invasive plants particularly difficult

to control in riparian settings. Himalayan blackberries were a commonly
used nesting substrate adjacent to rice fields in 2004 (Table 2). In 1994 we
found over 119,000 Tricolors foraging in rice settings, but only 7,250 of them
were based in Himalayan blackberry colonies (Hamilton et al. 1995). The
difference between these years may be a response to overwhelming Black
crowned Night-Heron predation in cattail marshes, losses of cattail sub
strates or increases in the distribution and robustness of Himalayan
blackberry thickets. Specific cattail sites where 90,000 Tricolors nested in
1994 were either not maintained or were destroyed by 2004.

The 36,000 estimated Tricolors found in six colonies nesting in Hima
layan blackberries in the midst of rice included one highly successful
colony as well as several smaller colonies that lost nestlings to night
herons. Some of the difference between colonies in susceptibility to night
heron predation may be stochastic, but differences may also be attributed
to variations in blackberry copse configuration. Tricolors tend to select
dense broad blackberry thickets cascading into canals (pers. obs., Sacra
mento Valley). This configuration supported the largest successful colony
(Table 2) and other colonies where RS was not measured. The blackberry
component of one large blackberry-willow colony (Table 2) was completely
destroyed by night-herons that stood on these brambles and probed to
extract eggs and small chicks (pers. obs., May 2004). The portion of this
colony in limber sandbar-type willows (Salix sp.) successfully fledged
chicks. Only one of 30 nests in a tree-type willow at this colony was
successful (Tables 2, 3).

The silage issue

Hamilton (2003) showed that saving silage colonies had no demon
strallie effect upon the rapid decline of the global Tricolor population and
suggested that habitat losses might be more destructive to Tricolor popu
lations than catastrophic nesting mortality. An alternative hypothesis,
represented by the petition to list Tricolors as endangered (Center for
Biological Diversity 2004), is that silage colony nest losses are a sink (e.g.,
Pulliam 1988), destroying enough nests to induce global population decline.
and create the potential for imminent extinction. Supporters of both
alternatives agree that a steady and rapid population decline is in progress.
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So the issue is not whether or not to emphasize protection or management
of Tricolors. Instead, alternative population regulation hypotheses sug
gest alternative management priorities. If silage colonies are sinking the
global Tricolor population a concerted effort needs to be made to find and
protect all such colonies, and there may not be resources to do anything
else. If habitat loss is eroding populations it is essential to identify all actual
and potential habitat and to protect it from loss.

Silage nesting was initiated as early as March 25 (Kern County) and as
late as April 20 (TeVelde, Tulare County). Within large colonies nesting
may be initiated for up to three weeks. If conditions within a colony are
favorable, re-nesting may occur, extending the interval protection is re
quired to protect nests. This broad range means that any program to protect
silage colonies cannot rely upon a one-weekend survey. A group of
observers would be needed to hunt for colonies from late March throughout
April.

The Te Velde colony was observed to produce low RS (0.3, Table I) and
the Producers Dairy is presumed also to have failed based upon predator
trails and the small number of fledglings seen there (Table 2).

Rice

Rice is unavailable as a habitat at the beginning of the San Joaquin
Valley breeding season in late March through April (Hamilton 1998) and is
therefore not an alternative to silage nesting. Rice nesting cannot be
observed by a survey conducted in April. In 1994 we noted that "rice habitat
Tricolored Blackbirds were 19.2% of all Tricolored Blackbirds observed

nesting in 1994" (Hamilton et al. 1995, p. 27). This is certainly an underes
timate of the proportion of all nests made in the vicinity of rice because
nesting in the rice areas came late in the season in the Sacramento Valley
and we could not "generate the kind of coverage we put into the San Joaquin
Valley" (Hamilton et al. 1995, p. 27). The comparable figure for the far more
limited search for rice colonies in 2004 is 49% of a substantially smaller and
less randomly acquired sample. Despite these caveats, it is possible that
rice now is providing half of all breeding Tricolor foraging habitat (Table 3).
It will take a season-long survey to make a reliable estimate.

Rice is a favorable habitat for Tricolor management because impacts of
nesting Tricolors upon the crop are light compared with silage. Damage to
rice is primarily loss of seeds and germinated seedlings when water is drawn
down early in the cultivation cycle. Throughout the Sacramento Valley a
few Tricolors may forage on rice fields soon after flooding but they do not
arrive en masse to nest for several weeks. In this analysis I found an
estimated 64% of all fledglings produced in colonies adjacent to rice
cultivation, with 44% of that total attributable to a single cattail colony on
Delevan NWR. This site, dried and re-contoured after the 2000 breeding
season, is maintained as a permanent wetland until August after other
wetlands on the refuge are drained from mid-March through May (Mike

.•.
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Wolder, USFWS, pers. comm.).
The extent to which rice-related colonies should be managed may

depend upon the status of the global population and what we find in 2005
and subsequent years to be the importance of rice to the overall Tricolor
population. The only current limitation to use of rice by Tricolors seems to
be the absence of suitable nesting sites in the immediate vicinity of rice
fields. The principal deterrent to Tricolor productivity in the rice nesting
areas is predation by Black-crowned Night-Herons.

Dry-land habitats

The estimate that 22 % ofTricolors in 2004 fledged in colonies where dry
rangeland provided the primary foraging habitat is a particularly hopeful
discovery. Development of these sites, particularly in the foothills of the
San Joaquin Valley, may be more cost effective than attempting to create
suitable habitats near dairies. However Beedy (pers. comm.), reading this
account, noted that there are "large areas in the foothills (e.g., Yuba County)
where extensive Himalayan blackberries, canals, and wet pastures appear
to provide highly suitable breeding and foraging habitat but where colonies
have not been reported." There was a 13,SOO-bird colony in Yuba County
in 1994 (Hamilton et al. 1995).

Since 2000, ongoing management of the San Emigdio Ranch, Kern
County, by the Wind Wolves Conservancy has enhanced its Tricolor
breeding productivity. In 2004 it produced 8% of all observed and estimated
Tricolor productivity (Tables 2 and 3). Actions favoring Tricolors there
include livestock exclusion from core wetland vegetation at some springs,
ponds, and narrow gully riparian watercourses vegetated with cattails and
nettles (Urtica holosericea). Livestock gain access to water downstream
from springs. Similar management could be implemented on private ranch
lands lining both sides of the Central Valley.

Conclusions

Absence of Tricolors from any fully suitable habitat within the geo
graphic distribution of this species is a matter of concern. Are suitable
habitats unused because overall numbers are suppressed, e.g., because of
breeding colony failures? A better resolution of this question requires a full
season intensive search. Large colonies may develop and fail in less than
three weeks, leaving the impression to anyone observing at any other time
that no birds attempted to nest there.

Active colonies settled in silage need to be protected, but the implica
tion that the ongoing decline of Tricolor populations is mostly due to
harvesting of silage fields by dairy farmers (Center for Biological Diversity
2004) is not based upon a comprehensive analysis of existing data. Impor
tant conservation priorities of Tricolors are not limited to protection of the
silage field nesting colonies in the San Joaquin Valley.
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Opportunities to manage, create, and maintain Tricolors throughout
their distribution are being overlooked. We need to respond to the collapse
ofthe southern California (Unitt 2001) and Sacramento County (Beedy and
Hamilton 1997) populations. There is a loss of colony nesting sites and
foraging habitats in progress throughout most of the distribution of the
species (Hamilton 2003). This persisting loss of habitat needs to be
identified and places where Tricolors can reproduce successfully need to
be maintained. Numbers in this report suggest Tricolored Blackbird repro
ductive success can be supported with a variety of proactive management
practices throughout the distribution of the species. Private ranchlands
lining both sides of the valley have the potential to benefit Tricolors and
other declining bird species. A vast expanse of suitable foraging habitat
is also present in the millions of acres of California rice fields. The National
Wildlife Refuges are a source of core support for Tricolor populations. In
some cases colony production at these sites can be increased if the species
is identified as a management priority. Declaration of Tricolor habitat as a
priority is also necessary to get planning agencies in southern California
to commit to habitat development.
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APPENDIX. Colonies listed in Table 2 are as follows: Delevan NWR =

Delevan National Wildlife Refuge, Colusa County; Gun Club Rd. = site in
Merced County; Meadowlark = site on Merced National Wildlife Refuge,
Merced County; Glory Hole = site on Merced National Wildlife Refuge,
Merced County; Potter Valley (I) =cattail marsh in Potter Valley, Mendocino
County; Marsh Creek = site in Contra Costa County; Sunsweet = site in Yolo
County; Toledo Pit = Toledo Pit storage basin of the Lower Tule Irrigation
District, Tulare County; Saucido Rocks = site in Santa Barbara County; Kern
= a site reported in Kern County; Conoway Ranch = site in Yolo County;
Butte h. c. = Butte hunting club in Butte County; Milton = Rock Creek,
Milton, Tehama County; O'Neill Forebay = site in Merced County; Potter
Valley (2) = site in Mendocino County; Highway 140 = a site along this
highway in Merced County; Highway 165 = a site along this highway in
Merced County; Colusa Drain = site in Colusa County; Road P and 60 =
intersection these roads in Glenn County; Harter Land Co. = Harter Land
Company, Glenn County; Bryant = a site in Sutter County; Yreka = a site
along Interstate 5 south of Yreka in Siskiyou County; Meridian = site in
Sutter County; Wind Wolves (7) = sum of seven colonies at Wind Wolves
Conservancy, San Emigdio Ranch, Kern County, where RS was measured
in 2004; Wind Wolves (1) = one colony at Wind Wolves where RS was not
measured; Santiago Springs = site in Kern County; Maricopa W. B. =
Maricopa Water Bank, Kern County; Klipstein Canyon = site in Kern
County; Klamath = site in Klamath County (OR); Kern 4/8 = a site in Kern
County; Road 88 = site in Kern County; TeVelde = site in Tulare County;
Producers Dairy = site in Fresno County; Corcoran Road = TLDD levee,
Kings County; Banks (1 through 4) = four sites surveyed by James Banks
in Monterey County; Solano = site in Solano County .

••
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TRICOLORED BLACKBIRD ITINERANT BREEDING IN 
CALIFORNIA’ 

WILLIAM J. HAMILTON III 
Division of Environmental Studies, University of California, Davis, CA 95616, 

e-mail: wjhamilton@ucdavis.edu 

Abstract. To evaluate the abundance of Tricolored Blackbirds (Agelaius tricolor), the 
schedule of breeding throughout the Central Valley of California was determined in four 
years (1992-1994, 1997). By the end of April in 1994, all observed Tricolored Blackbirds 
were in the immediate vicinity of active breeding colonies. Only one colony of 600 birds 
was established in the Sacramento Valley north of Sacramento County. During late May 
and early June, more than 170,000 individuals settled in the Sacramento Valley, while 
attendance at colonies in the San Joaquin Valley was declining. Most breeding birds colo- 
nizing the Sacramento Valley in May and June probably already had completed nesting 
efforts elsewhere. This suggests that Tricolored Blackbirds are itinerant breeders. Surveys, 
conducted after initial settlement and before substantial movements from one breeding area 
to another occur, have the potential to estimate overall numbers. Inclusion of late season 
breeding colonies in estimates of overall abundance would result in substantial overestimates 
of the global population. Local and regional declines in the number of breeding Tricolored 
Blackbirds of an order of magnitude or more resemble population collapses but probably 
are attributable to itinerant breeding. 

Key words: abundance, Agelaius tricolor, distribution, itinerant breeding, migration, 
philobatry, Tricolored Blackbirhs. 

INTRODUCTION 

This study identifies breeding season move- 
ments and estimates changes in the global abun- 
dance of breeding Tricolored Blackbirds (Age- 
laius tricolor) between 1994 and 1997. A 1992 
survey of colonies throughout the geographic 
distribution of this species produced evidence 
that Tricolored Blackbirds nest again in the same 
year at different localities. This pattern, called 
itinerant breeding, was first reported for Red- 
billed Quelea Quelea quelea (Ward 1971, Jaeger 
et al. 1986), and is implicated for the Passenger 
Pigeon (Ectopistes migratorius) and some other 
pigeons (Bucher 1992). 

If Tricolored Blackbirds are itinerant breeders, 
some or all late season colonies may include in- 
dividuals observed nesting earlier elsewhere, ex- 
aggerating estimates of overall abundance. To 
evaluate this possibility, the breeding schedule 
for all colonies that could be located throughout 
the geographic range of the species was deter- 
mined again in 1993 and 1994, and sampled in 
1997. This analysis focused upon the Central 
Valley of California (Fig. 1) where most Tricol- 
ored Blackbirds nest. Sampling of the distribu- 
tion and abundance was facilitated by the rela- 

1 Received 8 December 1995. Accepted 6 January 
1998. 

tively small geographic distribution of the Tri- 
colored Blackbird breeding range, mostly low- 
land cismontane California, and their 
conspicuous colonial nesting habits. 

The status of Tricolored Blackbirds has been 
analyzed several times, prompted by reports of 
declining numbers and local population collaps- 
es (Neff 1937, DeHaven et al. 1975a, Beedy et 
al. 1991). Numbers, distribution, and move- 
ments of Tricolored Blackbirds between 1931 
and 1936 were evaluated and interpreted by Neff 
(1937, 1942), who observed the largest colony 
ever reported, over 300,000 individuals, in a 
Sacramento Valley rice growing area. Orians 
(1961) reported colonies of more than 100,000 
individuals, also near rice cultivation in Yolo 
and Colusa Counties, California, in 1959 and 
1960. DeHaven et al. (1975a), resurveying these 
same areas, found no colony larger than 30,000 
birds between 1968 and 1972. All investigators 
have found striking differences between years in 
the number of birds inhabiting parts of the Sac- 
ramento Valley. For example, between 1969 and 
1973, DeHaven et al. (1975a) found as few as 
1,000 and as many as 57,000 nesting Tricolored 
Blackbirds in Colusa County. Hosea (1986) 
found only 2,700 tricolors in Colusa County in 
1981 and 1982, and none in Glenn County. Na- 
tality and mortality alone cannot account for 

P181 
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A Sacramento Valley 

B San Joaquin Valley 

C Sacramento County 

D Delta and Coastal Plain 

E Southern California 
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FIGURE 1. Geographic regions monitored for Tricolored Blackbirds. Breeding locations in 1994 (n = 74) are 
shown by dots. 

fluctuations in abundance of this magnitude. 
Birds either were overlooked or were elsewhere. 
None of these and other historical evaluations of 
overall Tricolored Blackbird abundance and 
population changes considered the possibility 
that birds counted at different times and places 
duplicated individuals seen and counted else- 
where. 

Tricolored Blackbirds winter in the San Fran- 
cisco Bay Delta and along the central California 
coast from Monterey to Mendocino County (D, 
Fig. l), the San Joaquin Valley (B, Fig. l), and 
in Southern California (E, Fig. 1) (Neff 1937). 
In March and April they move from these win- 
tering areas to breeding sites throughout the val- 
leys and foothills of cismontane California and 
southern Oregon. 

DeHaven et al. (1975a, 1975b) evaluated Tri- 
colored Blackbird philopatry. Unless Tricolored 
Blackbirds are regionally philopatric, local and 
regional surveys cannot track changes in abun- 
dance. Of 33 Tricolored Blackbirds banded as 
nestlings and recovered later at breeding colo- 

nies, 13 were found within 10 miles (16 km) of 
the banding site. The rest were recovered else- 
where, nesting up to 225 km from their hatching 
site (DeHaven et al. 1975b). It thus appeared 
that some Tricolored Blackbirds were philopatric 
but most were not. DeHaven et al. (1975b) did 
not consider the possibility of a philopatric cir- 
cuit. 

METHODS 

Major geographic regions reported here are 
identified in Figure 1. Breeding colonies were 
identified throughout the Central Valley during 
the four years of this study. The search was ini- 
tially directed by Beedy et al’s (199 1) summary 
of all nesting records. 

In 1994, a two-day survey of Tricolored 
Blackbirds was sponsored by the National Au- 
dubon Society and the California Department of 
Fish and Game (NAS/CF&G Survey). To limit 
errors in estimation based upon movement of 
birds and possible duplicate counts of the same 
individuals, the estimate focused on the interval 
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22-24 April. Participants estimated both num- 
bers of birds at colonies and flocks not associ- 
ated with colonies. In this summation of these 
data I have included Tricolored Blackbirds set- 
tled at colonies after April 23, whether or not 
colonies were observed then. Later observations 
add to completeness because the timing of nests 
within colonies can be determined and the 
schedule of earlier activity inferred. These in- 
ferences require correction for the proportion of 
nests active when the colony was observed. For 
example, a colony where adults were feeding 
nestlings on 1 May must have been present on 
23 April. However, the number of birds in such 
cases was assumed to be only at least the num- 
ber of nests active and feeding nestlings as of 
the date of observation. 

Additional colonies were located by driving 
roads throughout the Central Valley and sur- 
rounding foothills and investigating all Tricol- 
ored Blackbird activity during the breeding sea- 
son. In addition, collaborators throughout the 
geographic distribution of this species reported 
their observations. National Wildlife Refuge 
(NWR) biologists helped by providing continu- 
ity of coverage at their respective locations 
throughout most of the length of the Central Val- 
ley. I was able to simultaneously monitor Tri- 
colored Blackbird activity at and in the vicinity 
of Sacramento, Delevan and Colusa NWRs in 
the Sacramento Valley, and San Luis and Kern 
NWRs and Mendota State Wildlife Refuge in 
the San Joaquin Valley. Owners of private prop- 
erties contacted in 1992 and 1993 also reported 
Tricolored Blackbird activity at colonies in 1994 
and 1997. This network produced an increasing- 
ly complete seasonal record of distribution, 
abundance, and schedule during successive 
years. In all years of this study Cook (1996) in- 
dependently surveyed Tricolored Blackbirds in 
Sacramento County (C, Fig. l), identifying the 
number and schedule of adults attending colo- 
nies there. 

Data and analysis here emphasize 1994 and 
1997 because procedures and information ob- 
tained earlier developed our ability to locate Tri- 
colored Blackbird colonies in the Central Valley 
and to accurately estimate their stage of devel- 
opment. All surveys were conducted on 23 April 
(1994) and 26 April (1997) or on the preceding 
and following day. From 5% (1994) to 27% 
(1997) of the population that could be located 
were observed outside the Central Valley. After 

identifying active colony sites in 1992 and 1993, 
I revisited all of these sites at least monthly 
throughout the 1994 breeding season. The effort 
in 1994 included full time observation in the 
field for 30 days before breeding was initiated 
and continued until no more active nests could 
be located. In 1997 most effort was allocated to 
determining the location and abundance of birds 
at the time of the April survey, and the San Joa- 
quin Valley was more heavily sampled than the 
Sacramento Valley. 

Colony size was estimated during the breed- 
ing season by entering active colonies to deter- 
mine the stage of nests and nest densities and to 
map the area used for nesting. At large colonies 
(> 10,000 birds) I estimated number of nests 
based upon linear transects. Transects are an es- 
sential component of accurate numerical esti- 
mates of colonies because at certain colonies 
some, many, or all nests are lost to predators or 
for other reasons. Thus, there may be more nests 
of the season within a colony at the end of the 
season than there were females present at any 
time during that season. Breeding season tran- 
sects facilitate estimating the number of failed 
and active nests and identify the proportion of 
nests currently attended by adults. Twenty to 50 
nests were marked along transects, and several 
transects were established in some large colo- 
nies. These transects provided information about 
the timing of nesting activities within colonies. 
The area occupied by nests was mapped and di- 
mensions were measured in the field with a tape 
or wheel. 

After the breeding season ended I re-entered 
colony sites to sample the number of nests more 
extensively along transects across the full width 
of colonies, refining initial estimates of density 
and determining their spatial configuration. At- 
tendance values cannot be determined from 
these post-season measures, but the dimensions 
of colonies and the number of nests present dur- 
ing the breeding season can be accurately de- 
fined without disturbing breeding birds. 

Estimates of the number of breeding females 
per colony were based upon the number of nests, 
then adjusted to include males by multiplying by 
1.5 (Lack and Emlen 1939, Orians 1961, Payne 
1969) to reflect the reported degree of polygyny 
of this species, i.e., it is a convention. 

To identify when the first eggs were laid at 
colonies, I subtracted 12 days from the date of 
first hatching. I assumed a schedule of three 
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days for nest building (Collier 1968), three or 
four days for egg laying, 11 days for incubation, 
and nine days prefledging from the hatching of 
the first nestling until the first chick will jump 
from the nest when disturbed. The postfledging 
interval of about 15 days is spent in creches in 
or within a few km from colonies. A successful 
nesting cycle can take as little as 42 days. The 
stage of development of some colonies was de- 
termined by observing mud plastering of nests, 
which occurs about two days prior to laying of 
the first egg (Collier 1968). Flocks of fledglings 
appear 25 days after the first egg (Payne 1969). 

At some colonies nest initiation continued for 
several weeks and at some locations there were 
additional pulses of nest establishment, indicat- 
ing renesting or additional settlement. I identi- 
fied late nesting cohorts at colonies as additional 
independent breeding efforts when nest initia- 
tion continued or commenced more than 10 days 
after initial egg laying or if there was evidence 
for a new pulse of nest establishment. 

Colonies were considered separate when they 
were physically separated from other colonies 
and were initiated on an independent schedule. 
Himalaya blackberry (Rubus procerus) settle- 
ments were considered to be only one colony if 
adjacent but not contiguous patches of these 
brambles were the nesting substrate. At some 
locations I would otherwise have identified sev- 
eral colonies within sight of one another in a 
single pasture. 

RESULTS 

LOCATION OF COLONIES 

Collaborators and I located 112 different colony 
sites between 1992 and 1994, including 75 col- 
onies in 1994 (Hamilton et al. 1995; Fig. 1). 
There were an estimated 332,000 Tricolored 
Blackbirds observed or inferred to be at colonies 
in northern California on 23 April 1994. In ad- 
dition, Survey personnel and I observed about 
37,600 birds not then settled at colonies. From 
late March through 1 July 1994 and 1997, I es- 
timated the size and timing of colony settlement 
throughout the Central Valley. Season-long ob- 
servations in 1994 located over 600,000 breed- 
ing adults, far more than the number of birds 
estimated to be living at the start of the breeding 
season. The difference between the total season- 
al breeding effort and the 23 April census could 
be the result of errors in estimation, failure to 

locate birds at census time, second and addition- 
al breeding attempts, or some combination of 
these effects. Based upon measures of the num- 
ber of nests at colonies after the breeding sea- 
son, I estimated overall error of initial estimates 
of breeding densities at no more than 15%, the 
maximum error identified by any post-season 
nest count at any colony. 

A large proportion of all observed Tricolored 
Blackbird nesting effort occurs in relatively few 
colonies. In 1992, 1993, and 1994, the 10 largest 
nesting colonies included 71%, 63%, and 60%, 
respectively, of all breeding birds located by all 
observers, the declining proportion reflecting in- 
creasingly complete coverage. 

Second broods. Because the analysis was 
based upon the breeding effort for the entire 
breeding season, it was possible that I would 
observe second broods at some locations. I ob- 
served no more than an estimated 39,200 birds 
nesting as possible second successful broods at 
sites where they initially nested in 1994. Further 
nesting efforts following nest failure at addition- 
al sites may account for all of the nesting ob- 
served in the Sacramento Valley north of Sac- 
ramento County. 

If the subsequent broods accounted for the 
difference between the estimate on 23 April 
1994 and that observed for the season, the later 
nesting effort must have been by birds that had 
nested at other locations earlier in the season. To 
further evaluate this possibility I analyzed the 
schedule of colony establishment (Fig. 2, and 
below). 

Movements from wintering areas. The Delta, 
an alluvial plain adjacent to Suisun Bay and the 
confluence of the Sacramento and San Joaquin 
Rivers, separates the western Sacramento Valley 
from the San Joaquin Valley (Fig. 1). This is the 
wintering area for tens of thousands of Tricol- 
ored Blackbirds. Field surveys showed that there 
were no Tricolored Blackbirds there on 1 April 
1994 and 1997. Throughout the late winter (Feb- 
ruary, March) large flocks were found in the San 
Joaquin Valley, especially in Merced County. 

Coinciding with departure of Tricolored 
Blackbirds from wintering areas in late March, 
there were substantial settlements of breeding 
colonies in the San Joaquin Valley. Association 
with cattle feedlots and dairies near sites where 
breeding colonies will be established follows the 
exodus from the wintering areas. There also are 
early movements from the Delta to Sacramento 
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FIGURE 2. Schedule of colony establishment. Num- 
ber of Tricolored Blackbirds initiating breeding by lay- 
ing their first egg during lo-day intervals in the Sac- 
ramento Valley and the San Joaquin Valley-plus Sac- 
ramento County. Data from Payne (1969) are his es- 
timated summed observations for the three years 
1962-1964. 

County. Initiation of breeding in the Sacramento 
County area was about 10 days later than in the 
San Joaquin Valley, but over a month before 
most breeding Tricolored Blackbirds arrive and 
settle in the northern Sacramento Valley. Sub- 
stantial nesting colonies were not observed in 
most lowland areas of the Sacramento Valley 
north of Sacramento County until May. Colonies 
continued to be initiated there throughout the 
first half of June (Fig. 2). 

Tricolored Blackbirds initiated breeding in the 
San Joaquin Valley as early as mid-March, and 
all birds are settled at some colony site by the 
end of April. Additional large settlements, such 

as the late 15,000 bird cohort at a colony on San 
Luis NWR (first egg 9 May), may have been 
birds that lost nests to agricultural operations, 
including harvest of silage from barley fields. In 
1994, silage fields contained 81% of an estimat- 
ed 247,000 Tricolored Blackbirds observed nest- 
ing in the San Joaquin Valley in April. Both 
lodging and silage harvest resulted in the loss of 
about 40% of all nests in these agricultural hab- 
itats, a number that would have been 60% with- 
out protective intervention. 

The Sacramento Valley also was covered 
county by county on 23 April 1994 by the NASI 
CF&G Survey and by me in weeks before 1 
May without locating any breeding Tricolored 
Blackbirds. In the Sacramento Valley in May 
and early June I visited known colony sites at 
21-day intervals throughout the breeding season 
(1 April-l July). There were four additional ob- 
servers resident at different locations in the Sac- 
ramento Valley. Coverage there late in the sea- 
son (late June, July) was hampered by access 
restrictions resulting in limited success in reach- 
ing colonies. Uncounted birds included two 
large colonies in Glenn County and two colonies 
in Yuba County, all active during June 1994. 
Thus the 170,200 birds observed in this late sea- 
son coverage of the Sacramento Valley (Fig. 1) 
was a less complete sample of the breeding pop- 
ulation than that of the San Joaquin Valley and 
in Sacramento County. 

NONBREEDING BIRDS DURING THE 
BREEDING SEASON 

Interpretations of the origin of birds arriving in 
the northern Sacramento Valley in late May and 
June depends upon whether there were substan- 
tial numbers of nonbreeding birds elsewhere be- 
fore breeding birds arrived in the Sacramento 
Valley. The network of observers could locate 
less than 1,000 birds not associated with colo- 
nies during May 1994, except for briefly occu- 
pied dispersal centers, resting places from which 
foraging flights move radially to and fro, and all- 
male foraging flocks near colonies under incu- 
bation. Throughout incubation only females are 
present at colonies during the day. Males return 
late in the afternoon. Male attendance picks up 
at colonies after hatching when they participate 
in provisioning chicks. 

Nonbreeders unattached to colonies. On 22 
April 1994, I found one 10,000 bird mixed-sex 
flock of Tricolored Blackbirds foraging on rip- 
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ening barley heads in the San Joaquin Valley 
(Rings County). They were moving to and from 
a nonbreeding dispersal center. A 15,000 bird 
assemblage was observed dispersing from a base 
in Himalaya blackberries on the Arena Plains 
near Los Banos (Merced County, San Joaquin 
Valley) on 22 April. A small colony of about 
600 birds subsequently nested there. At that time 
the colony at San Luis NWR, 10.2 km away, 
contained about 50,000 birds and was expanding 
steadily to reach its greatest estimated size of 
105,000 birds early in May. The survey located 
in addition about 9,500 birds that could not be 
assigned to breeding colonies on 23 April. By 1 
May these nonbreeding flocks were gone and I 
could locate no birds except those in or near 
colonies. 

Nonbreeding birds associated with colonies. 
Most nonbreeding birds during the breeding sea- 
son are closely associated with breeding colo- 
nies. In all four years of this study I observed 
some sites where males settled, sang, and dis- 
played, but attracted only a few females or none 
at all. During settlement, many colonies include 
thousands of peripheral males that do not attract 
females and who abandon their territories after 
egg laying is completed. 

At the San Luis colony (Merced County, San 
Joaquin Valley) about 20,000 mixed-sex non- 
breeding individuals were associated with the 
colony following the loss to lodging of 37% of 
the silage substrate of 44,000 nests. In the fol- 
lowing two weeks these nonbreeding birds dis- 
appeared and an additional nesting effort of 
about 20,000 birds at that colony developed, 
perhaps returning to breeding status birds that 
had lost nests to blowdown. These birds were 
distinguished from previous settlers by the on- 
going mapping effort, which allowed me to 
closely estimate the number of nests added at 
that time. 

Individuals more commonly abandon the vi- 
cinity of colonies after nest losses so there are 
sometimes only a few individuals commuting to 
foraging areas to provision the remaining nest- 
lings at colonies where tens of thousands of 
birds built nests and laid eggs. I observed no 
desertion of colonies even following nearly 
complete loss of nests to predators. 

Transient nonbreeders. There were occasional 
(n = 9) small nonbreeding flocks of < 100 birds 
in the Sacramento Valley rice districts in May 
1994, prior to colony settlement there. Arrival 

of large settlements in a matter of a few days 
was thus surprising and incompatible with on- 
going observations of local abundance. Birds ar- 
riving at colonies in Colusa and Glenn Counties 
were associated with nonbreeding aggregations 
immediately preceding settlement of breeding 
colonies. These settlements function as if they 
were colonies in the sense that flocks of birds 
used the site as a central place during the day, 
with foraging flocks dispersing from and retum- 
ing to them. The breeding birds colonizing cat- 
tails at a quarry in Glenn County first arrived 
from the south in a steady procession on 8 June 
1994. Males preceded females in the forenoon 
and were followed by females that afternoon. 
Male display and female nest building were un- 
derway by nightfall. The source of these birds 
may have been the failing nesting colonies at the 
Capitol Outing Club, 36.9 km to the SE in Col- 
usa County, where predation completely elimi- 
nated the reproductive effort of 60,000 adult Tii- 
colored Blackbirds at two colonies between 30 
May and 17 June. 

DISCUSSION 

INITIAL BREEDING 

There is an initial breeding effort beginning 
from mid-March through early April throughout 
the California distribution of Tricolored Black- 
birds. Early April breeding in some years in- 
cludes small colonies to the north, both in the 
Sacramento Valley and in lower elevation mon- 
tane marshes (Fig. 2). Colonies in April were 
initiated throughout the month. The bulk of the 
April breeding effort was in the San Joaquin 
Valley and in Sacramento County. About 50 
days after the initial settlement of colonies in the 
San Joaquin Valley, a new wave of initial settle- 
ments occurred, mostly in the Sacramento Val- 
ley (Fig. 2). 

The 170,200 birds observed arriving to begin 
nesting in the Sacramento Valley in May and 
June 1994 and influxes in other years (Fig. 2) of 
this study may be individuals which had previ- 
ously made nesting attempts in the San Joaquin 
Valley or in Sacramento County. 

Renesting. Birds initiating nesting at a site 
less than 45 days after initial egg laying may 
have been producing second broods following 
failure of their initial nests at the same site or at 
some other site. A nesting effort more than 50 
days after initial nesting could be renesting by 
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individuals that already had nested successfully 1994 cannot be derived demographically from 
that year. reproduction by and survival of birds present 

Many nesting attempts fail because of preda- there in 1993; (4) The timing of breeding of the 
tion, cold or rainy weather, or as a result of ag- birds observed in the Sacramento Valley fol- 
ricultural operations, especially various forms of lowed by approximately 50 days the breeding 
haying. These activities produce potential re- effort in the San Joaquin Valley and Sacramento 
cruits for additional nesting efforts. Payne County. 
(1969) found a female Tricolored Blackbird lay- 
ing again 10 days after losing a nest with eggs. HISTORICAL COMPARISONS 

In this case the second nest was a short distance Has the pattern of San Joaquin Valley to Sac- 
away, but Payne’s observation demonstrates the ramento Valley breeding season movements re- 
potential for prompt renesting at a second loca- ported here been the same during the past cen- 
tion. Because nests at some colonies fail at a tury? Reviewing observations of Tricolored 
high rate, any bird observed initiating nesting Blackbirds by region and schedule based upon 
after 15 April could be an individual which had all available records provides scant additional 
lost a nest at that site or elsewhere. A thorough evidence for evaluation of this possibility. Nei- 
canvas of colonies including the entire breeding ther Neff (1942) nor DeHaven et al. (1975b) as- 
season may thus identify far more individuals sessed movements of adults during the breeding 
initiating nesting than the number of adults ac- season because their analyses were based upon 
tually composing the population. recoveries of birds banded as nestlings or 

ITINERANT BREEDING 
trapped outside the breeding season. Neverthe- 
less, Neff (1937) had the impression that Tii- 

At the end of an intensive five-year study (193 l- colored Blackbird “colonies nesting early in the 
1936), Neff (1937) concluded that the Tricolored season may subsequently change their habitat, 
Blackbird is “. . . sheerly and illogically erratic and some of them may nest again at different 
in its seasonal movements and activities.” localities.” Thus, while I identified the possibil- 
DeHaven et al. (1975b) reported Tricolored ity of itinerant breeding by Tricolored Black- 
Blackbirds to be nomadic and erratic in their birds in 1992 and developed additional pertinent 
breeding. Results of this study identify one basis evidence in 1993, 1994, and 1997, Neff inferred 
for those perceptions. Transects, even as long as the concept without naming it in the 1930s. 
100 km, may yield results leading to misinter- Neff’s (1937) geographic coverage differed 
pretation of trends in the overall abundance of from year to year, and reevaluation of his ob- 
this species if they are done when the population servations neither supports nor rejects the idea 
is elsewhere. This was the case for a part of the of regional within breeding-season movements. 
geographic area covered by the annual surveys. He found large numbers of birds in Glenn Coun- 
In late April there were virtually no breeding ty and elsewhere in the Sacramento Valley (Ta- 
birds in the Sacramento Valley north of Sacra- ble 1) and relatively few Tricolored Blackbirds 
mento. in the San Joaquin Valley. However, he did not 

In this study nonbreeding Tricolored Black- initiate searches for breeding birds until May in 
birds were not seen during the breeding season most years of his study, and by mid-May most 
except at colonies and their vicinity or at dis- of the nesting activity I observed in the San Joa- 
persal centers. I conclude that later settling in- quin Valley was completed. Orians (1961) and 
dividuals had previously nested in the San Joa- Payne (1969) noted that rice country (Sacramen- 
quin Valley or in the Sacramento County area. to Valley) breeding colonies nested later than 
The evidence for this conclusion is: (1) The win- those in the interior Coast Range foothills to the 
tering quarters in the Delta and along the coast Sacramento Valley, but they did not comment 
were largely vacated by 1 April; (2) Few (about upon the source of the later nesting birds. The 
37,000) birds could be found on 23 April 1994, numbers they report for the respective areas 
except those associated with colonies; (3) In show that the foothill birds observed cannot 
1992 and 1994 large numbers of breeding birds have been the principal source of the rice coun- 
initiated nesting in the Sacramento Valley during try birds. DeHaven et al. (1975a, 1975b) made 
May and June (Fig. 2), but not in 1993 (33,000). no effort to canvas distribution throughout the 
The Sacramento Valley population observed in breeding season. Indeed, they found far fewer 
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TABLE 1. Overall abundance of Tricolored Blackbirds for the years 1932-1936 (Neff 1937), 1968-1972 
(DeHaven et al. 1975a). 1959 and 1960 (Orians 1961), 1992-1994 and 1997 (this study) by California county. 
The accounting method used here, highest count for any year, overrepresents abundance in those studies including 
more than one year because it takes the highest of the several annual estimates during each study. Counts also 
are not directly comparable because effort to locate colonies and the number of years was unequal in the several 
studies. 

Number of birds 

1931-1936 1959-1961 
1992-1994 1992-19G4a 

1968-1972 Rants excluded Renests included 1997 

San Joaquin Valley 

Fresno 
Kern 
Kings 
Merced 
San Joaquin 
Stanislaus 
Tulare 

Total 

Sacramento Valley 

Colusa 
Glenn 
Yuba 
Butte 
Yolo 

Total 

Sacramento County 

Grand total 

150 0 20,200 
3,000 3,000 71,200 
3,000 - 25,000 64,000 

87,000 - 26,000 104,700 
5,050 5,050 14,500 

18,750 - 25,300 7,075 
3,000 - 1,500 50,000 

119,950 85,850 331,675 

55,500 165,000 57,000 106,825 
423,000 - 18,500 83,000 
169,500 87,725 5,250 13,500 
159,000 52,500 25,000 6,500 
57,000 105,000 31,000 1,775 

864,000 410,225 136,750 211,600 

181,500 50,915 89,415 

1,165,455 273,515 632,700 

20,200 2,550 
72,325 17,000 
64,000 33,000 

129,200 13,000 
14,500 11,900 
7,075 150 

50,000 55,500 

357,300 133,100 

106,825 
83,300 
13,500 
6,500 
1,775 

211,900 

111,500 

680,700’ 

- 

31,350 
- 

a These numbers include possible renesting which would not have been Included in Neff’s survey and possibly not m DeHaven’s because they did not 
revisit and recount colonies throughout the season. 

birds in the San Joaquin Valley than are reported 
in this study (Table 1). 

It is not possible retrospectively to determine 
the extent to which the differences between the 
results obtained by these investigators and those 
reported here are due to observation method or 
are actual differences in patterns of movement. 
Although differences in search effort preclude 
close comparisons of trends in abundance, data 
here suggest that the intensity of the early season 
breeding effort may be a recent development. 
The erratic occurrence of Tricolored Blackbirds 
in the Sacramento Valley may be the conse- 
quence of their attraction to favorable breeding 
conditions associated with irrigation agriculture 
in the San Joaquin Valley. There were relatively 
few (n = 20,410) Tricolored Blackbirds in the 
Sacramento Valley in 1993 (Fig. 2) in spite of a 
search equal to that of 1992, 1994, and 1997. If 
breeding at these alternative locations is inter- 
dependent and development of suitable condi- 
tions in the San Joaquin Valley is delayed, the 
breeding effort in the San Joaquin Valley could 
delay or eliminate the breeding effort in the Sac- 

ramento Valley. The picture suggested here of 
Sacramento Valley Tricolored Blackbird breed- 
ing is one of a facultative breeding assembly by 
birds that were both successful and unsuccessful 
in their earlier nesting efforts elsewhere, es- 
pecially in the San Joaquin Valley and in Sac- 
ramento County. 

The entire discussion begs the question of the 
causes of the ending of the breeding season. 
Along the Marin coast, August and September 
breeding often occurs (R. Stallcup, pers. 
comm.). The issue of fall breeding (Orians 1961, 
Payne 1969) is not considered here because nei- 
ther any collaborators nor I observed any fall 
breeding in the Central Valley. In 1994 the 
breeding schedule extended from 1 April 
through 10 June for nest initiation and to 30 July 
for completion of the breeding cycle. In 1997 
egg laying was initiated on 18 March in Tulare 
County. First eggs were laid as late as 3 July in 
Yolo County. Any nest in 1994 failing after 3 
June ended the spring breeding season for the 
parents that year. In 1994 only 121,900 birds, 
115,400 of them in the Central Valley and 35% 
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of the estimated population, were known to have 
initiated breeding by 16 April. An additional 
15,000 birds per day, or about 50% of the esti- 
mated total population, initiated breeding some- 
where during the next 10 days, so that most 
birds had an opportunity to nest again in the 
same place or elsewhere after completing a suc- 
cessful nesting effort. The opportunity to nest 
successfully twice and to have time to reinitiate 
nesting after loss of nests seems to be an essen- 
tial feature of the Tricolored Blackbird repro- 
ductive strategy. 

Local fluctuations in the abundance of Tricol- 
ored Blackbirds have been interpreted as re- 
sponses to local insect abundance (Orians 1961, 
Payne 1969). Another possibility is that variable 
local abundance between years is the result of 
itinerant breeding movements during the breed- 
ing season after predators, agricultural opera- 
tions, and adverse weather destroyed colonies. 
Flocks may seek suitable habitats at new loca- 
tions after successfully completing nesting or 
failed attempts to do so. 

One implication of Tricolored Blackbird itin- 
erant breeding is that the low reproductive suc- 
cess in some habitats does not necessarily make 
these habitats reproductive sinks. Seasonal re- 
productive success is the sum of all successes. 
At some threshold level, the metapopulation be- 
comes sustainable, despite seemingly trivial ad- 
ditions from certain habitats, times, and places. 
Perhaps the Tricolored Blackbird reproductive 
strategy of colonial breeding depends upon itin- 
erant breeding. 
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Introduction 
 
The Point Reyes Bird Observatory (PRBO), under the auspices of Partners in Flight and 
with support from the United States Fish and Wildlife Service (USFWS), coordinated the 
2001 volunteer Tricolored Blackbird survey in the state of California and agreed to 
document the status and condition of selected breeding sites.  Volunteer surveys have 
until now been coordinated by Bill Hamilton at University of California at Davis, 
beginning when he first spearheaded the project in 1994 in an effort to monitor the annual 
distribution and abundance of the Tricolored Blackbird population.  In 2001, all work 
conducted by PRBO was done in consultation with Bill Hamilton.  Additional agencies 
also participating in coordinating this project included the National Audubon Society 
(Western Regional Office) and California Department of Fish and Game (CDFG).   
 
Ninety-five percent of the world population of Tricolored Blackbirds occurs in 
California, where they are listed as a state species of special concern (CDFG 2001).  
Surveys indicate that populations have been rapidly declining for decades, likely due to 
water diversion, land conversion, and predation by mammals, corvids and Black-crowned 
Night-Herons (Beedy and Hamilton 1997, Hamilton et al. 1999, Hamilton 2000). 
 
PRBO's objectives for the Tricolored Blackbird project in 2001 were as follows: 
 
1) Coordinate with the USFWS in the identification of the top Tricolored Blackbird 

locations (at least 5) for potential conservation action.  These sites were to be 
identified using information from recent annual surveys, especially multiple-year use 
of sites, size of colonies, and potential for enhancement, restoration, and/or 
conservation opportunities.  

2) Document the status and condition of these priority conservation sites for initial 
potential conservation action. 

3) Document the status and condition of known Tricolored Blackbird nesting colonies 
on private land in order to prioritize these sites according to conservation potential. 

4) Coordinate the 2001 Tricolored Blackbird Volunteer Survey and prepare a summary 
of active colonies. 
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Status and Condition of Priority Sites 
 
PRBO and the USFWS have identified eight locations that have been very important 
Tricolored Blackbird colonies.  The colonies were selected because of the potential to 
improve the site through cooperation with the landowner.  These sites include many that 
are not currently managed for blackbirds.   
 
These sites are listed in alphabetical order and not in order of priority.  The annual sizes 
of each of these colonies are presented in Table 1.  
 
Priority Site 1: “Ag.” Slough Merced 
This site is located in the San Joaquin Valley in Merced County.  Latitude and longitude 
in decimal degrees are 37.4082 and 120.969333.   
 
Ownership: 

-Private (probably two land owners, one of which may be the nearby Dairy) 
Nesting substrate: 

-Bulrush 
Habitat size: 
 -about ½ mile long 
Associated foraging habitat: 
 -Nearby dairy farm 
Vulnerability to loss: 
 -Loss of water 

-Removal of vegetation to improve water flow for irrigation purposes (South end 
had a drag line pulled across it and the vegetation was removed about three years 
ago) 
-Flooding (Site is within the floodplain of the San Joaquin River, and has been 
under a lot of water during the nesting season) 
The site is not in a good location for agriculture or housing 

Current management: 
-Water comes from the Turlock Irrigation District, and the slough is a drain into 
the San Joaquin River 

Enhancement/restoration options: 
 -There is room to expand the slough 

-Vegetation could be replanted in the area where the drag line was pulled to 
reestablish vegetation 
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Priority Site 2: Capital Outing 
Capital Outing is located in the Sacramento Valley, in Colusa County.  Latitude and 
longitude are 39.24 and 122.108333.  This site is next to Grey Hill Duck Club, and it 
would be possible to survey both sites at the same time with the understanding that they 
are managed differently. 
 
Ownership:  

-Private duck hunting club with three members,  
-Current owner is Lewis Fegoni and manager is Greg Christy 

Nesting substrate:  
-Cattail 

Habitat size: 
- ½ section, about 320 acres 

Associated foraging habitat:  
-Rice fields in all directions within 5 km 

 
Vulnerability to loss:  

-Huge colony in the 1950’s (120,000-150,000 birds).  More recent colony size 
varied, with 60,000 in 1992, 3000 in 1993, 60,000 in 1994, 80,000 in 1997, 6000 
in 1999, and 31,000 in 2000.   
-In 1994, there was 100% predation by Black-crowned Night-herons 
-Site was drained in 1999 

Current management:  
-Duck hunting club in the fall, and some fishing in the summer 
-Water is pumped by well (about 197 million gallons)    
-Club plans to keep water on the property throughout the year for duck nesting 
and fish production.   
-Any draining will not be complete, and only for a short time 

Enhancement/restoration options:  
-May be a need to reduce take of Tricolored Blackbirds by rice farmers when 
shooting blackbirds for crop protection 
-Take action to reduce predation by black-crowned Night-herons 
-Inquire about changes in management from any new owners/managers 

 
Priority Site 3: East Park 
East Park is located in the Sacramento Valley, in Colusa County.  Latitude and longitude 
are 39.314933 and 122.518617.  
 
Ownership:  

-Bureau of Reclamation 
Nesting substrate:  

-Cattails/bulrush 
Habitat size:  

-Three nesting locations around the lake 
Associated foraging habitat:  

-Unclear possibly oak woodland (Hamilton 2000) 
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Vulnerability to loss: 
 -Largest historic site is currently not in use 
 -Boat use in colony 
 -Large unregulated campground near colony 
Current management:  

-The nesting area has been protected, but the surrounding area is managed in a 
hands off manner for fishing, boating, and camping 

Enhancement/restoration option:  
 -Burn historic site to improve nesting habitat 
 -Move camp-sites away from colonies 
 -Restrict boat use near nesting sites during the nesting season 

-Tricoloreds should be included in the in the Resource Management Plan for East 
Park, which is currently being written 

 
Priority Site 4: Grey Hill Duck Club 
The Grey Hill Duck Club is located in Sacramento Valley, in Colusa County.  Latitude 
and longitude are 39.22595 and 122.093317. This site is next to Capitol Outing, and it 
would be possible to survey both sites at the same time with the understanding that they 
are managed differently. 
 
 
Ownership: 

-Private duck Club     
Nesting substrate: 

-Cattail 
Habitat size: 

-1 section, about 640 acres 
Associated foraging habitat:  

-Rice fields in all directions within 5 km 
Vulnerability to loss: 

-Predation by Black-Crowned Night-Herons has been a factor 
Current management: 

-Private duck club in the fall 
-Water comes from the irrigation district 
-Site belongs to the Water Bank Program (part of the Conservation Reserve 
Program) 
-Water Bank requires water to be stored on the site through July 

Enhancement/restoration options:  
-Monitor water levels to be sure that water is left on the site until July 
-Water Bank is a ten year contract, and must be renewed 
-May be a need to reduce take of Tricolored Blackbirds by rice farmers when 
shooting blackbirds for crop protection 
-Take action to reduce predation by Black-Crowned Night-Herons 
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Priority Site 5: Hemet Sewage 
Hemet Sewage is located in southern California in Riverside County.   Latitude and 
Longitude are 33.797333 and 117.019167.  
 
Ownership: 

-Public (Eastern Municipal Water District) See website: 
http://www.emwd.org/waste_water/wetlands.html 

Nesting substrate:  
-Bulrushes 

Habitat size:  
-50 acres 

Associated foraging habitat:  
-Private land; alfalfa 

Vulnerability to loss: 
-This man-made bulrush wetland was occupied after it was planted with bulrushes 
in 1993.  The site hosted most of the Tricolored Blackbirds in southern California 
(35,000 in 1994) 
-Between 1997 and 1999 it was burned and bulrushes were removed.  Colony size 
was smaller in 1999 and 2000 and located in a smaller area unaffected by 
management actions 
-In 2000 the colony was unsuccessful due to predation by Black-crowned Night-
Herons and Great-tailed Grackles (Hamilton 2000) 

 
Current management:  

-site is managed as a research facility in the use of marshes for filtering waste 
water.  UC Riverside and other universities are conducting research there 

Enhancement/restoration options:  
-Response of Tricolored Blackbirds to bulrush planting in 1993 was immediate  
-Burning and removal of bulrushes between 1997 and 1999 affected the site's 
value as habitat (Hamilton 2000) 
-The replanting of bulrushes should be investigated 

 
Priority Site 6: Laguna Seca 
Laguna Seca is located along the Central Coast in Monterey County.  Latitude and 
longitude are 36.5719 and 121.7689 
 
Ownership: 
 -County of Monterey 
Nesting substrate: 

-Cattail/bulrush 
Habitat size: 
 -about 2-4 acres 
Associated foraging habitat: 

-Grasslands on Fort Ord, grazed by sheep for weed management 
Vulnerability to loss: 
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-Widening of Hwy 68 from two lanes to four lanes, although plans are to move 
the highway to the north. 
-Expansion of the raceway for parking that now overflows into BLM land 

Current management: 
 -Managed as part of a park and campground for Laguna Seca Speedway 
Enhancement/restoration options: 
 -maintain the wetland 
 -monitor disturbance of the colony during spring use at the raceway 
 
Priority Site 7: O'Neill Forebay 
O’Neill Forebay is located in the San Joaquin Valley in Merced County.  Latitude and 
longitude are 37.081667 and 121.023333. 
 
Ownership: 
 -State Lands 
Nesting substrate:  

-Himalayan blackberry 
Habitat size:  

-2-4 acres 
 
Associated foraging habitat: 
 -Dairy east of I-5 
 -Nearby alfalfa fields 
 
Vulnerability to loss: 

-Colony size was 7500 in 1993. 18% of colony lost in 1994 due to rising water.  
Changes in water management resulted in a decline in Himalayan blackberry and 
loss of vigor to the remaining shrubs (Hamilton 2000) 
-No Tricolored Blackbirds were observed in 1999 
-130 nonbreeding birds observed in 2000 
-Birds are nesting in nonnative vegetation that may be mowed for maintenance 
-The nearby town of Santa Nella is expanding, and may take over feeding area of 
tricolors 

Current management: 
-O’Neill Forebay is a storage basin for water coming from the San Luis Reservoir 
to the California aquaduct.  The Forebay is a popular boating, hunting, and fishing 
area 

Enhancement/restoration options: 
-Restoration of a water cycle that is beneficial to the growth of Himalayan 
Blackberry 
-Control fluctuations in water during the breeding season. 
-Monitor growth of the town of Santa Nella 
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Priority Site 8: Toledo Pit 
Toledo Pit is located in the San Joaquin Valley in King County.   
Latitude and longitude are 36.055 and 119.405333 
 
Ownership: 

-Public land 
Nesting substrate:  

-Cattail/bulrush 
Habitat size: 
 -Unknown 
Associated foraging habitat:  

-Private land - alfalfa 
Vulnerability to loss:  

-Colony size large in 1994 (50,000 birds) and 1997 (51,000 birds) 
-In 1999, 35,000 birds arrived and found it empty.  It did not get filled until the 
birds had moved on (Hamilton et al. 1999), and none bred there that year 

 
Current management:  

-The site was burned (March-April 2002) as an experiment to improve Tricolored 
Blackbird habitat 
-A well was put in to supply water to the site 

Enhancement/restoration options: 
-Careful monitoring of the population is needed to investigate the impacts of 
current management 

 
 
 

Table 1. Annual Colony Sizes for Tricolored Blackbird Priority Sites  
(in 2000 number includes only  breeders). 

 Prior to 
 1992 

 
1992 

 
1993 

 
1994 

 
1995 

 
1996 

 
1997 

 
1998 

 
1999 

 
2000 

 
2001 

 
Hemet Sewage 

    
2,000 

   
35,000 

  
4,000 

 
10,000 

 
30 

O'Neill Forebay    7,500      0 0 (130 non-
breeders) 

30 

Toledo Pit    50,000   51,000  0 15,000 ** 

Laguna Seca         1,200 900 2000 

 
Capital Outing 

120,000 
150,000 

60,000 3,000 60,000   80,000  6,000 31,000 0 

Grey Hill Duck Club          25,000 8,000 

"AG" Slough Merced          15,000 ** 

East Park 250-20,000 5,000 9,000      500 2,500 ** 

** Although these sites were most likely surveyed we have not received the data at this time. 
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2001 Statewide Volunteer Survey 
 
In 2001, PRBO coordinated the Tricolored Blackbird survey in California.  A series of 
web pages were created on PRBO's website to provide the background for the survey, 
discuss census objectives for 2001, encourage season-long coverage instead of limiting 
the survey period to just 2-3 days, and provide a map of previously detected colony 
locations.  Season-long coverage is recommended because, if surveys are conducted only 
during a few days of the season, it is likely that some colonies will be completely missed 
if depredation or draining occurs prior to the visit date.  The main page URL is 
http://www.prbo.org/Trics.htm. 
 
In addition, this webpage allowed for electronic submission of Tricolored Blackbird 
colony observations by volunteers.  Prior to the breeding season, historic volunteers were 
each contacted with information on the 2001 survey, to encourage data entry into the 
interactive online database, and to remind them of the importance of respecting private 
property. 
 
See Table 2 for summaries of the 2001 statewide survey, including active breeding 
colony locations and numbers observed.  The total number of Tricolored Blackbirds 
observed at colony sites in 2001 was 142,045.  This was lower than the 2000 survey total 
of 162,000, and possibly reflects the continued decline in Tricolored Blackbird numbers; 
in 1994 the number was estimated at 370,000 and in 1997 at 240,000 (Hamilton 2000).  
However, data from some of the priority sites (see above) have not yet been submitted to 
PRBO for 2001, possibly artificially deflating total numbers statewide.  The list of the 10 
largest colonies detected in the 2001 survey are presented in Table 3.  Not included 
elsewhere are visits to historic sites where no Tricolored Blackbirds were present in 
2001; these are presented in Table 4. 
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Table 2.  Summaries of the 2001 California Tricolored Blackbird Survey. 
Site Number Ownership Latitude and longitude (dd)
Butte County    
Lone Tree Road 500 Private? 39.383111, 121.583111 
Colusa County    
Grey Hills Duck Club 8,000 Private 39.22595, 122.093317 
Acre Farms 5,000 Private 39.22532, 122.09227 
Fresno    
Fresno 1 10,000 Private 36.73438, 120.23237 
Kings    
Tulare Lake 1 150 Private? 37.92978, 122.73545 
Tulare Lake 2 800 Private? 35.83532, 119.71338 
Kern County    
Sag Pond Wind Wolves 4000 Public 34.94633, 119.16490 
Canebrake Ecological Reserve 300 Public N/A 
North Bakersfeild - Tule Road (1) 750 Unknown 35.625783, 118.980683 
SE Unit 1 Kern NWR 1500 Public 35.714883, 119.583653 
North Bakersfeild - Tule Road (2) 2300 Unknown 35.631917, 118.963367 
NE Unit 1 Kern NWR 6000 Public 35.726003, 119.588833 
DCAA Dairy 6000 Private 36.00622, 119.44239 
Merced County    
O'Neill Forebay Wildlife Area (N) 30 Public 37.083942, 121.029964 
O'Neill Forebay Wildlife Area (S) 40 Public 37.077878, 121.032197 
Merced NWR-Crane Field C Unit 3000 Public 37.17, 120.67 
Merced NWR-East Dowitcher Unit 6000 Public 37.25, 120.67 
Merced NWR-E. Farm Field 3 Unit 30,000 Public 37.17, 120.67 
Monterey County    
Old Stage Road 10 Unknown 36.65403, 121.54237 
Locke Padden Pond 35 Public 36.69132, 121.80255 
Gatehouse Pond 50 Private 36.43862, 121.79500 
Old Stage/Zubala Road Intersection 250 Private 36.66012, 121.54673 
Pancho Rico Road 1200 Unknown N/A 
Laguna Seca Pond 2000 Public 36.57236, 121.76781 
Riverside County    
Hemet Sewage Pond 30 Public 33.797333, 117.019167 
San Diego County    
Twin lakes Resort 150 Private 32.62402, 116.61320 
Tulare County    
Ave 120 Colony 1 30,000 Private 35.994494, 119.468506 
Ave 120 Colony 2 8000 Public 36.006689, 119.479989 
Ave 120 Colony 3 15,000 Public 35.999475, 119.472489 
Tuolomne/Stanislaus Counties    
Rock R. Rd, Knight's Ferry 550 Unknown 37.762117, 120.559133 
Yolo County    
Yolo Quarry 400 Private 38.69191, 121.95388 
Total Tricolored Blackbird Numbers 142,045   
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Table 3.  Top 10 Tricolored Blackbird Colonies in 2001 Survey. 
Site County Ownership Size 

2002 
Substrate 

 
Merced NWR-E Farm Field 3 Unit 

 
Merced 

 
Public 

 
30,000

 
thistle/mustard 

Ave 120 Colony 1 Tulare Private 30,000 silage 
Ave 120 Colony 3 Tulare Private 15,000 silage 
Fresno 1 Fresno Private 10,000 silage 
Ave 120 Colony 2 Tulare Private 8,000 silage 
Grey Hills Duck Club Colusa Private 8,000 cattails 
NE Unit 1 Kern NWR Kern Public 6,000 cattails/bulrushes 
DCAA Dairy Kern Private 6,000 Silage 
Merced NWR-E Dowitcher Unit Merced Public 6,000 mustard/thistles 
Acre Farms Colusa Private 5,000 cattails 

 
 
 
Table 4.  Tricolored Blackbird sites visited in 2001 that lacked breeding colonies; at 

some sites nonbreeders were present and counted. 
Site County Nonbreeders Latitude and longitude 
 
Capitol Outing Club 

 
Colusa 

 
0 

 
38.62042, 121.96224 

Little Panoche Wildlife Area Fresno 0 36.783111, 120.796833 
Sandy Prairie Road Humboldt 0 40.554167, 124.145833 
Mud Creek Kern 200 34.93953, 119.27131 
Wind Wolves Reserve Kern 1 34.34425, 119.18778 
Hwy 20  Mendocino 0 39.35, 123.6167 
Hebert Pond Monterey 0 36.76329, 121.62218 
San Carlos Ranch Pond Monterey 0 36.45771, 121.79763 
Volta Marsh Merced 0 37.09969, 120.83939 
Big Ben Road Placer 2500 38.955911, 121.262953 
Manzanita Road Placer 300 38.931686, 121.316056 
Cactus Road Riverside 350 N/A 
Wilson Valley Road Riverside 50 33.505556, 116.838889 
Viejas Creek San Diego 0 Township & Range 15S 3E SE sect.
Palmer Road Santa Barbara 80 34.78402, 120.32353 
I-5 and I-580 intersection Solano 0 37.60149, 121.34307 
Hetch Hetchy Liming Plant Tuolumne 550 37.80375, 120.5481 
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Recommendations for future Tricolored Blackbird work in California 
 
1. One challenge to summarizing current and previous Tricolored Blackbird surveys and 

evaluating management potential at given sites is that most sites have not been given 
names that would allow the cross-referencing of data between years.  We recommend 
that all sites visited historically (prior to 2002) be given a unique name and associated 
4 letter code.  Prior to each survey season, all volunteers would receive a list that 
would have these names codes and GPS coordinates.  Fields would exist on the 
survey forms (and in the electronic data submission forms) for these names and 
codes.  Volunteers would apply the appropriate codes during surveys, and would be 
able to create new, unique codes should they find additional Tricolored Blackbird 
colony sites.   

 
2. Although conducting season-long coverage was encouraged as opposed to the historic 

2-3 day statewide surveys, almost everyone submitted only a single survey for each 
site.  Perhaps more discussion with volunteers would be helpful in engaging them in 
the benefits and needs for season-long surveys.  This may entail greater volunteer 
coordination, as some of the volunteers responsible for collecting these data will be 
unable to return to sites multiple times over the season.  Additionally, the creation of 
a protocol for multiple visits that we are asking volunteers to adhere to should 
certainly help in this matter.    

 
3. We received some data from volunteers who visited historic sites but found no birds.  

However, we suspect that some volunteers may not have submitted data if no birds 
were observed on a given day.  In fact, some sites may have been visited multiple 
times, but data might not have been submitted for days where no birds were observed.  
More could be done to stress that a lack of birds at a site is of course still data (most 
volunteers of course are sensitive to this), and to encourage surveyors to submit all 
visits to a site, even when birds are absent.   Modifications could be made to the 
current electronic data submission form, so that some of the fields will not have to be 
filled out during every return visit to a given site, which would cut down on the 
amount of time it would take for volunteers to submit their data.  Fields that may not 
need duplication during every submission include directions, latitude and longitude, 
land use, ownership, and history of site. 
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Introduction 

The Tricolored Blackbird (Agelaius tricolor) is a near endemic with at least 95% of the population restricted to 

California. Smaller breeding colonies are also known to occur in Nevada, Oregon, Washington, and Baja California, 

Mexico. Tricolored Blackbirds are also the most colonial terrestrial bird in North America (Orians 1961, Beedy and 

Hamilton 1999). This combination of narrow geographic range and highly colonial breeding make Tricolored 

Blackbirds particularly susceptible to disturbance and habitat loss. As a result, the population has declined dramatically 

over the last 70 years (DeHaven et al. 1975, Beedy and Hamilton 1997, 1999), from an estimated millions of birds in 

the 1930’s (Neff 1937) to 370,000 birds in 1994 (Hamilton et al. 1995), when the first formal statewide census was 

carried out, to a low estimate of 162,000 in 2000 (Hamilton 2000).  

Detailed accounts of the natural history of this species, its population biology and historical status are 

provided elsewhere (Beedy and Hamilton 1999, Beedy 2008, Cook et al. 1993, Orians 1961), but central to this decline 

has been large-scale loss of natural habitat, primarily young freshwater marsh, within the Central Valley where this 

species is most concentrated (Hamilton 2000, Beedy and Hamilton 1997). Presumably in response to loss of natural 

habitat, Tricolored Blackbirds now form “mega-colonies” in grain fields (silage), usually associated with dairy farms in 

the San Joaquin Valley. Silage fields are attractive habitat due to the structure they provide for building nests and their 

usual proximity to open water and irrigated pasture for foraging. In addition, dairies typically have piles of stored grain 

(e.g. corn) that are an attractive food source for adult, breeding Tricolored Blackbirds. These mega-colonies can 

include over 100,000 birds, representing approximately 25% of the world’s population. Unfortunately, the timing of 

harvest in these grain fields is usually prior to young birds fledging and, as a result, a large portion of the reproductive 

effort for this species is frequently lost during harvest of these large colonies. 

In response, the Tricolored Blackbird Working Group was formed as a collaborative consortium of state and 

federal agencies, Audubon California, UC Davis, and the agricultural community to address protection of large 

colonies in silage fields, promote further research and monitoring of this species to improve conservation, and seek to 

implement habitat protection and restoration for Tricolored Blackbirds. An important part of this effort has been 

statewide censuses of the Tricolored Blackbird population in California every few years, funded by the U.S. Fish and 

Wildlife Service. Statewide volunteer-based censuses were carried out in 1994, 1997, 1999, 2000, 2001, and 2005 

(Hamilton et al. 1995, Hamilton et al. 1999, Beedy and Hamilton 1997, Hamilton 2000, Humple and Churchwell 2002, 

USFWS unpublished data). In addition, a census limited to the Central Valley was conducted in 2004 (Green and 

Edson 2004) and more detailed studies of breeding activity in the Central Valley have been carried out in 2006,2007, 

and 2008 (Meese 2006, 2007, 2008) 

The 2008 statewide survey was coordinated by Audubon California. The goal of this survey was to develop 

the best statewide population estimate possible, using volunteers across the state. We placed particular emphasis on 

expanding overall geographic coverage in the state and thorough surveys in Southern California counties due to 

concern for this sub-population. This report summarizes the 2008 survey results including comparison to past 

surveys, overall population status, regional variation in abundance, and breeding substrates. 
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Methods 

Survey methods and timing were similar to past statewide census efforts, allowing for direct comparison among years. 

Coordinators and Volunteers 

The 2008 survey was sponsored by the USFWS and coordinated by Rodd Kelsey and Jon Feenstra for Audubon 

California. One primary coordinator (RK) was responsible for general organization and oversight, as well as 

coordinating the effort north of Kern County. Jon Feenstra was responsible for organizing the effort in southern 

California. Having a part-time coordinator in southern California was a significant benefit to the overall survey by 

increasing recruitment of volunteers and improving survey coverage based on local knowledge. 

As with past surveys, this was a volunteer-based effort. Volunteers were initially recruited beginning in November 

2008 using the database of 2005 survey volunteers provided by the USFWS. Announcements seeking additional 

volunteers were sent out to Audubon Chapter representatives around California and posted on prominent bird 

watching listservs; including Central Valley Birds, South-Bay Birds, Birding California, and Shasta Birds. Also, a flier 

announcing the survey was distributed at the Central Valley Bird Symposium in November 2007 and posted on the 

eBird California website. Volunteers were asked to specify the county or counties in which they preferred to survey 

and assigned to known colony sites and the areas surrounding those colonies. The total area covered by each 

volunteer (or team of volunteers) varied substantially based on the time they were able to dedicate for the survey. In 

addition, willing volunteers were designated as County Leaders who were instrumental in ensuring that their county 

was well surveyed by local volunteers and coordinating data entry following the survey. 

 Survey Timing 

The 2008 survey was carried out April 25 to 27, consistent with similar three day windows during late April for past 
surveys. This timing is selected to capture as many birds as possible on colonies during their first breeding attempt of 
the year. Tricolored Blackbirds and colonies can shift locations over relatively short periods of time during the 
breeding season. Making sure that a comprehensive count is made in a narrow time window helped ensure we were 
not counting the same birds more than once. The survey window was selected to be between Friday and Sunday to 
accommodate volunteers who were doing the survey on their own time. Observations of historic sites by local experts 
where no birds were present immediately prior to and following the formal survey time window were included in our 
results, since these allowed for additional coverage of new sites/areas during the survey without expending time on 
sites that were already known to be unused in 2008.  
 

Survey Locations and Priorities 

Our goal was to cover as many existing and new sites as possible. Our priorities for survey locations were as follows: 

Priority One: survey all known past colony locations based on a database of colony sites provided by Dr. Bob 

Meese (n=208). These included all past colony sites reported in 2005 and in the California Natural Diversity 

Database (CNDDB) for which Meese could confirm the geographic location. Also, volunteers were asked to 

add additional colony sites that they were aware of that were not on the initial list. Volunteers added an 

additional 98 sites to the list prior to the survey. Each volunteer was assigned to one or more of these colony 

sites, for which they were responsible to conduct a census during the survey window. 

 Priority Two: survey suitable habitat in the vicinity of known sites as well as at previously reported but 

unconfirmed locations of Tricolored Blackbird Breeding colonies.  



 

5 

 

Priority Three: search other suitable habitats in the region for new colony sites. 

Maps 

All confirmed colony locations from the initial database were mapped using ArcMap 9.2 (ESRI). For each known 

colony (or set of colonies in close proximity), we created a 1:100,000 scale map that showed primary and secondary 

roads, county boundaries, and colony locations (e.g. Figure 1). A total of 158 maps were created and named according 

to the county in which they are located. These maps were converted to pdf format and uploaded onto the Tricolored 

Blackbird Portal for download and use by volunteers during the survey. 

Survey Protocol 

We provided a survey protocol (Appendix 1) for each volunteer that outlined survey priorities, guidelines for viewing 

colonies and duration of site visits, estimating the size of colonies, behavioral observations, and recording colony 

characteristics (e.g. substrate).  

Training 

Three training sessions were held for volunteers at three different locations: Kern National Wildlife Refuge, Merced 

National Wildlife Refuge, and the Yolo Bypass Wildlife Area in Yolo County. Training sessions included an indoor 

session and site visits to local colonies. The objectives of these training sessions were to help volunteers distinguish 

Tricolored Blackbirds from Red-winged Blackbirds, introduce the survey protocol and online database, and to visit 

local colonies to practice identification and colony size estimation. A total of 45 volunteers were able to attend these 

trainings. 

Colony Size Estimation 

Estimating the number of birds in a Tricolored Blackbird colony that is relatively large is a challenging task and 

accurate counts of large colonies are nearly impossible. For small colonies (fewer than 100 birds) volunteers were 

asked to count all individuals (precise count). For larger colonies, scanning counts were used to estimate the number 

of birds present (see Protocol-Appendix 1). Three estimates of colony size were reported: minimum number, 

maximum number, and best estimate. While these are still based on visual estimates, they provide a range that reflects 

the likely precision of the estimates.  Many of the major colonies in the San Joaquin Valley were visited at least once 

by Bob Meese during his intensive surveys of settlement and breeding by Tricolored Blackbirds. Colony size estimates 

for these colonies were adjusted based on Meese’s own observations at those colonies. 

In addition to visual estimates of the number of birds, volunteers were asked to report the approximate area of 

occupied substrate for each colony. These data have been entered along with the visual estimates and can be used in 

future analyses as a secondary estimate of colony size. However, using a similar comparison, Hamilton (1998) 

reported that visual estimates of colony size only varied from estimates based on nest density by an average of 15%. 

Colony Observations 

For each colony, volunteers were asked to record colony attributes, including: primary and secondary substrate, 

dimensions of the physical area occupied, presence and distance to open water, and the presence of stored grains. 

Also, volunteers were asked to record behavioral observations for Tricolored Blackbirds using the colony sites. These 

included whether the birds were singing or carrying food and if the colony was quiet (indicating period of incubation). 

These behavioral observations are important for understanding the status of colonies and also help evaluate the 
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precision of the colony size estimate, since the activity of birds at the colony influences their detection and thus the 

numbers estimated. 

Results 

Abundance 

A total of 155 volunteers participated in the 2008 survey, visiting 361 historic and new sites in 38 counties within 

California (Figure 1, Table 1). The census total was 394,858 birds at 180 sites (Tables 1 and 2, Appendices 2 and 3). 

During this year’s survey, 135 sites were documented as breeding colonies with an estimated 392,581 birds (Appendix 

2).  

Out of 38 counties surveyed, there were 32 in which Tricolored Blackbirds were detected (Tables 1 and 2, Figure 2). 

Regional distribution was similar to that reported from previous surveys with the vast majority of birds (86.4%) 

occurring in the San Joaquin Valley (Tables 3 and 4). Nine of the top 10 and 15 of the top 20 colonies were in the San 

Joaquin Valley (Table 5, Figure 2) with 63% of the population occurring at only five colony sites (Table 5) in Merced, 

Tulare, and Kern counties (Table 2). 

The southern California population is of particular concern due to recent dramatic declines. In 2008 volunteers 

counted 5,487 birds at 24 sites (Tables 2 and 3). Several known historic sites occur on private land and volunteers 

were unable to gain access. As a result, this may be an underestimate of the number of birds, but there is no reason to 

suspect that a large number of birds were left uncounted in southern California. 

Substrates 

As previously documented, Tricolored Blackbirds use a range of native and non-native vegetation substrates for 

breeding. The majority of colonies in 2008 were formed in cattail marsh (35%) and Himalayan blackberry brambles 

(28%) (Table 6, Figure 3). However, this percentage is based on the number of colonies that occur in different 

substrates. For the number of birds, nearly 50% of the total estimated population occurred in colonies within triticale 

grain fields associated with dairies (Table 6). Of the top 20 colonies, five (174,000 birds – 44% of the total population) 

were in triticale on private dairies.  

In addition to using grain fields for nesting, the majority of birds counted were at colonies where stored grain was 

nearby (Figure 4), even though this accounted for a smaller percentage of all the colonies. Sixteen of the top 20 

colonies were in locations associated with stored grain (Table 5). 

Discussion 

As with any large-scale survey using multiple observers and crude estimates of the number of birds in large colonies, 

the population estimate from the 2008 survey should be considered with caution. However, this estimate can be 

reasonably compared to estimates from previous surveys, with the exception of the 2001 survey when fewer 

volunteers were used and a smaller geographic area was covered (Table 2). A concerted effort was made in 2008 to 

cover as many known and probable Tricolored Blackbird breeding sites/areas as possible. As a result, more sites (361) 

were visited by volunteers than in previous surveys (although we were unable to determine the total number of sites 

visited by volunteers in 2005). As a result, some portion of the increase in population size documented during the 

2008 survey may be attributable to increased effort. A number of new, small colony sites were discovered by 

volunteers reflecting the fact that many more small colonies remain undetected on private land and in other un-

surveyed portions of the Tricolored Blackbirds range. However, given the concentration of birds in relatively few 
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large colonies and within a few well known and well surveyed portions of their range (especially the San Joaquin 

Valley), it is unlikely that large numbers of Tricolored Blackbirds go undetected during the statewide surveys. Most 

new colonies detected in 2008 and during previous surveys, represent smaller colonies at the periphery of this species’ 

range that were probably occupied historically (Hamilton 2000, 2004, Green and Edson 2004, Beedy 2008). Thus, we 

don’t feel that the increase in population size in 2008 can be fully attributed to increased effort. This is supported by 

the fact that there is only a weak positive relationship between the number of sites visited during the survey and the 

number of birds detected (Figure 5). 

Population Trend 

There have been striking declines in the abundance of Tricolored Blackbirds over the last 70 years (Beedy and 

Hamilton 1991, Hamilton et al. 1994, 1997, 1999, Hamilton 2000, Green and Edson 2004, Cook and Toft 2005) and 

continued declines have been documented in previous statewide surveys. Between the 1994 and 2000 surveys, the 

number of birds counted declined from 370,000 birds to around 162,000, with only 104,000 recorded in 1999 (Tables 

2 and 3, Figure 6; Hamilton et al. 1995, 1999, Hamilton 2000). The primary reasons for this have been widespread loss 

of native breeding habitat and, more recently, the concentration of large colonies in agricultural fields where colonies 

are subject to reproductive failure for a large portion of the population (Hamilton et al. 1999, Hamilton 2000). In 

addition, predation by nest predators, specifically Black-crowned night herons and cattle egrets has been a significant 

source of mortality (Hamilton 2000, Meese 2007). Such predation is probably natural, but there has been a steady 

increase in population sizes of several major avian predators in California (black-crowned night heron, cattle egret, 

American crow, and common raven) over the last 40 years (Sauer et al. 2008) and the increasing concentration of 

birds in mega-colonies may have increased their susceptibility to nest predation when colonies are found by predators.  

Despite the clear declines from historical numbers, the 2005 and 2008 surveys indicate a recent increase in population 

size that may not be entirely a byproduct of increased survey effort. There are a couple of potential explanations for 

this trend. As noted by Hamilton (2000), the population estimate in 1999 may have been an underestimate due to an 

inability to track the fate of a large flock (~75,000) detected prior to the survey. This flock was not included in the 

total survey estimate for 1999. Even if these birds were added to the total estimate, this would still be considerably 

lower than the population estimate for 1997, but comparable to the estimate from the 2000 survey, indicating a more 

stable rather than declining population. Second, changes in climate may have resulted in decreased reproduction and 

lower detection rates of Tricolored Blackbirds during 1999 and 2000. One of the strongest El Nino events on record 

occurred in 1997, followed in the 1998/1999 season by an equally strong La Nina event that carried over into the 

1999-2000 season (Figure 7). La Nina years are characterized by cooler temperatures and lower than average rainfall, 

which can be seen in the precipitation record for the Los Banos area (Figure 7). This dramatic decline in precipitation 

may have had two effects that contributed to lower estimated numbers of Tricolored Blackbirds in 1999 and 2000. 

First, reduced insect abundance may have forced birds to search more widely for suitable areas to breed resulting in 

fewer large colonies in traditionally surveyed areas. This is supported by Hamilton et al.’s (1999) observation that the 

1999 season was unusual in that colonies tended to form later in the season and there were still many birds moving 

around (unsettled and ultimately unaccounted for) in April when colonies are normally established. Second, lower 

precipitation may have reduced food availability to such a level that reproduction was low in 1999 and 2000. Lower 

colony detection plus reduced reproductive success combined with the now regular disturbances associated with 

agriculture and predation could explain the dramatic dip in numbers detected during 1999 and 2000 (2001 was also 

low but was a year when less volunteer effort was dedicated to the survey so a direct comparison cannot be made). 

Finally, recent conservation efforts may also explain increased population estimates in 2005 and 2008.  Efforts to 

protect the Tricolored Blackbird in response to the declines documented since the 1970’s began in the early 1990’s. 
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Working with landowners to either change management of crops or to buy the crop in a field to protect colonies have 

both been used successfully since 1991 (Hamilton et al. 1994, Hamilton 2000, Meese 2007, Meese pers. comm..). In 

1994 a crop was bought to protect a 28,000 bird colony. In 1999 the USFWS and CDFG negotiated with a landowner 

to buy a crop that protected the reproductive effort of a 35,000 bird colony (resulting in approximately 32,250 

fledglings – Hamilton et al. 1999). Since then several more silage buyouts or negotiated management changes with 

private landowners have occurred in 2000, 2005 and 2007. Losses to harvest of agricultural fields certainly have 

continued – there have been several known cases of colony destruction and presumably many more that went 

undetected. However, silage buyout arrangements with willing landowners may have contributed significantly to 

stemming the steady decline in Tricolored Blackbirds and, possibly, allowed this species to recover from losses that 

occurred during the 1999 – 2000 dry years. In addition, the efforts of the Tricolored Blackbird Working group to 

promote vegetation management and protection of colonies may have also had an influence on the apparent 

population increases. Numerous federal land managers now actively protect and manage for Tricolored colonies (e.g. 

Kern and Merced NWR). 

In 1994 and 2000 the top 10 colonies accounted for 60% and 59% of the total population estimate, respectively. In 

2008, this has increased to 77.5%.  This increase in concentration of individuals at fewer colonies increases the 

chances of reproductive failure for a significant proportion of the population in any given year. The cause of such 

concentration is due to large-scale habitat loss and attraction to agricultural fields where food and water are abundant. 

Long-term conservation will need to address this issue and work towards providing suitable habitat in more places 

and attracting birds to those sites. 

Regional Shifts in Population Concentration 

In addition to increased concentration in particular colonies, there has been an increase in the proportion of the 

population using the San Joaquin Valley (where mega-colonies in agricultural fields tend to form; Figure 8). Hamilton 

et al. (1995) noted that populations in the Sacramento Valley and San Joaquin Valley in 1994 were 27% and 230% of 

what Neff (1937) documented, respectively. This increasing concentration in the San Joaquin Valley seems to have 

continued. In 1994, 68% of the estimated population occurred in the San Joaquin Valley; as of the 2008 survey this 

had increased to over 86%. Along with this there has been a steady decline in the population using the Sacramento 

Valley during the census window and an overall decline in the Southern California population (Figure 8, Tables 3 and 

4). Large colonies are still seen in the Sacramento Valley, particularly late in the season when birds have finished 

breeding at more southern colonies (Hamilton 2000, Beedy 2008). Birds may still be habitually using colony sites in 

the Sacramento Valley early in the breeding season (Mar – Apr), but now a greater proportion settle in the San 

Joaquin Valley during the early part of the year. Agriculture, in particular the expansion of dairy operations in this 

region, may be responsible for this shift. 

Southern California 

Tricolored Blackbirds were historically very abundant in Southern California, with large colonies in coastal marshes 

(Beedy and Hamilton 1999), but there has been a steady and dramatic decline in the southern California population 

since the early 20th century (Neff 1937, Beedy and Hamilton 1997, Unitt 2004). Since the statewide surveys began in 

1994, however, the population has fluctuated between around 6,000 and 13 – 17,000 birds for most survey years, with 

no obvious negative trend (Table 3, Figure 9). The population estimate in 2001 was lower (581 birds), but this is due 

to reduced effort in Southern California during 2001 (only 5 sites were visited). The one exception is in 1997 when the 

estimated population size was much larger than in the other survey years (42,500 birds). The increased southern 

California population in 1997 was the result of a larger proportion of the overall population nesting in Southern 

California during April that year. This increase coincided with the strong El Nino event in 1997, which increased 
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rainfall and may have improved breeding conditions in Southern California. Also, the larger number of birds in 1997 

is mostly due to one colony (Hemet Sewage) where there were an estimated 35,000 birds. In other years, this colony 

varied between 0 and 10,000 birds. If the large number of breeding birds in Southern California in 1997 represents 

individuals that would have otherwise moved into the San Joaquin Valley (this is indicated by the increased percentage 

of overall population in Southern California during April 1997, Table 4), this suggests that a large number of birds 

may move between southern and northern breeding sites annually. Currently ongoing genetic analyses should shed 

some light on the degree of genetic exchange among these regions. While there is no obvious negative decline since 

1994, there is considerable variation in number and relatively few birds overall. Thus, the population may be too small 

to be viable given how susceptible this species is to environmental and anthropogenic disturbance. Continued loss of 

habitat and water in Southern California may result in this species being extirpated from this region. 

Trends in Substrate Use 

Previous surveys and studies have documented the steady decline in use of freshwater marsh habitat for nesting, with 

a shift to using non-native vegetation (e.g. Himalayan blackberry) and agricultural fields. This shift has continued. In 

the 1930’s 93% of colonies were in freshwater marsh (Neff 1937). In the 1970s this had declined to 53% (DeHaven 

1975) and in 2008 only 35% of colonies were established in freshwater marsh (Table 6, Figure 3). This is mostly due 

to large-scale loss of freshwater marsh habitat in California. In addition, the freshwater marsh that remains is 

frequently senescent due to a lack of disturbance. Tricolored Blackbirds are attracted to young emergent marsh and 

appear to avoid using senescent marsh. In fact, regular disturbance of freshwater marsh colony sites can promote 

regular annual use of a site, contrary to the perception that Tricolored Blackbirds are purely nomadic, rarely using the 

same site annually (Meese pers. comm.). Loss and decline in suitability of remaining marsh have resulted in increased 

use of non-native vegetation, with Himalayan Blackberry and grain fields associated with dairies now critically 

important breeding habitat. Short-term conservation efforts will need to continue protecting colonies in these 

habitats, while long-term efforts should focus on creating and managing for suitable freshwater marsh. 

Recommendations 

Previous authors and the Tricolored Blackbird Working Group have developed a comprehensive list of detailed 

recommendations for research, monitoring, outreach, and conservation (Beedy and Hamilton 1991, Hamilton et al. 

1994, 1997, 1999, Hamilton 2000, Green and Edson 2004, Cook and Toft 2005, Meese 2006, 2007, Tricolored 

Blackbird Working Group 2007). I will not repeat those here, but recommend that they continue to guide 

conservation efforts. The following are some additional recommendations for ongoing efforts to monitor the 

Tricolored Blackbird population, as well as additional opportunities for research and conservation action: 

1) Triennial Surveys 

I recommend that the triennial survey be continued indefinitely. The triennial statewide census has become an 

important tool for monitoring the overall status and distribution of tricolored blackbirds and is essential for 

developing an estimate of population size for this species. In addition, conducting a statewide, as opposed to more 

local surveys of important colonies, is an important way to track changes in distribution, range boundaries, and habitat 

use over time. Tracking these large-scale changes will be particularly important as climate change, water use, and 

habitat loss alter the spatial distribution of suitable habitat across the state. An understanding of shifts in distribution 

and habitat use will be essential for identifying opportunities for habitat restoration and protection. 

One limitation to the triennial survey as it has been implemented in most years is the focus on early season breeding. 

Tricolored blackbirds are itinerant breeders (Hamilton 1998) and so a limited survey window is necessary to avoid 
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double counting birds that move over short periods of time to new colonies. For this reason, early season breeding in 

April has been the traditional focus. However, this limits our understanding of seasonal shifts in habitat use and range 

that may be important for future conservation efforts (Hamilton 2000). The current survey protocol results in an 

emphasis on colonies in the San Joaquin Valley, however, large portions of the population move north for breeding 

later in the season. Given the potential for colony failure following natural or human disturbance early in the season 

and the potential importance of late season reproductive success to population viability, a better understanding of the 

size and location of late season colonies will be important for long-term protection of this species. For this reason, I 

recommend that a late season survey be formally incorporated as part of the triennial survey, similar to what was 

attempted in 2005 and the limited late season surveys by Hamilton et al. in other surveys (1995, 1999). While this 

would increase the total level of effort and cost of the survey, the incremental increase should be relatively small given 

that the volunteer network, training, and survey materials will have already been developed in the process of 

organizing the April survey. The following is a proposed schedule with recommendations for future triennial surveys: 

- Volunteer Recruitment (January – March): early and comprehensive recruitment of volunteers is essential 

to cover the entire state well. There are many volunteers who have participated in most or all of the surveys 

to date. So, there is considerable expertise and enthusiasm among potential volunteers. Every effort should be 

made to attract the many local experts from around the state to participate. However, many will also have 

conflicts that prevent them from participating and it is important to have them get engaged early. 

- Engage Landowners (January – March): a more deliberate effort to make contact with landowners, 

particularly in the agricultural community, should be made prior to the survey. Many colonies occur on 

private land and so access will allow volunteers to count more colonies and get better estimates at colonies 

not near public access points. The survey may be the best opportunity to engage landowners and provide 

them with information about this species. It is also be an important way for the conservation community to 

be made more aware of landowner concerns. I recommend that survey coordinators work with the USFWS, 

other agencies, and the Farm Bureau to identify ways that agricultural landowners can be made aware of the 

survey. One or more presentations to the agricultural community in important parts of the Tricolored 

Blackbird breeding range could be particularly valuable. 

- Training (Early April): volunteers were appreciative of the training received in 2008. Approximately 1/3 of 

the volunteers attended one of three training sessions provided. These are important opportunities to meet 

with volunteers, address any of their concerns, and provide survey materials in person. These trainings should 

cover: visual and behavioral identification of Tricolored Blackbirds and how they are different from Red-

winged Blackbirds; Tricolored Blackbird natural history; a review of past surveys and the current status of 

Tricolored Blackbirds; and survey methods and data entry via the Tricolored Blackbird Data Portal. Also, 

having a portion of the training dedicated to field visits at known colonies is especially valuable to the 

volunteers. Pre-survey scouting will be useful for identifying suitable colonies for training. Ideally, volunteers 

can be taken to colonies of varying size where they can practice estimating the number of birds. 

- Pre-survey scouting (April 1 – 15): pre-survey visits to known or potential colony sites are an important way 

to maximize the effectiveness of the survey. Pre-survey scouting can help identify sites worth visiting during 

the survey and those that should not be surveyed due to habitat loss. In addition, pre-survey scouting can 

provide valuable information on the timing of colony formation, since this can vary significantly from year to 

year. The Tricolored Blackbird Data Portal that is now online provides the ideal mechanism for volunteers to 

record observations from any time of year and, in particular, to log observations from pre-survey scouting. 
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Also, pre-survey scouting may help volunteers identify sites on private land prior to the survey so that they 

can work with the USFWS or survey coordinators to gain access during the formal survey. 

- April Survey (late April): conduct early season survey similar to those that have already been done. This 

survey would place particular emphasis on southern California and the San Joaquin Valley, but also attempt to 

get as many other areas surveyed as possible. 

- June Survey (late June): conduct a late season colony survey, with additional effort dedicated to portions of 

the range in the Sacramento Valley north to southern Oregon. 

2) Annual Surveys 

Triennial surveys are not suitable for capturing more detailed patterns of population fluctuations in response to 

environmental change or disturbance. I recommend that annual surveys of key colonies or areas be carried out. 

Many of the important colonies, particularly those on and around federal land (e.g. on and around Kern NWR) 

are currently being monitored every year so that massive colony failures in grain fields can be avoided. Annual 

surveys using methods similar to those for the triennial surveys should be established for these important colonies 

(e.g. areas around the top 10 or 20 colonies reported from the last triennial survey). Standardized the methods will 

allow comparison of annual estimates to those from the triennial survey. Also, annual surveys will provide a more 

detailed view of population fluctuations that can then be examined in relation to temperature and precipitation 

patterns or other important environmental factors. Annual surveys will also be important for identifying and 

avoiding impacts to major colonies. Finally, annual surveys will provide the kind of data on population dynamics 

that can be used to develop population models and viability analyses. 

3) Intensive breeding surveys and banding 

Information on breeding success and movement of individuals are critical for identifying important habitat 

characteristics and areas where habitat restoration and protection are needed. One of the critical pieces of 

information needed for analysis of population viability is survival. Banding individuals at colonies and 

encouraging volunteers from across the state to report observed banded birds on the Tricolored Blackbird Data 

Portal will be an important source of survival and movement data. I recommend that the current banding efforts 

and studies of settlement and breeding (Meese 2006, 2007) be continued. Annual surveys of important colonies 

(see #2 above) could possibly be combined with this or be a separate but complimentary effort. 

4) Tricolored Blackbird Data Portal 

The newly developed online data portal is a significant benefit for monitoring Tricolored Blackbird populations. I 

recommend that a concerted effort be made to advertise its existence to birders around California and Oregon, 

encouraging them to report observations via the portal. If the portal is used extensively, these data will become an 

essential part of tracking spatial and temporal changes in the Tricolored Blackbird population. Also, I recommend 

that the methods from the triennial surveys be prominently displayed on the portal as methods that individual 

observers should use whenever possible, including use of the datasheet. This will help improve the quality of 

observations submitted and allow them to be compared with observations from formal censuses. 
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Tables 
 

Table 1. Number of counties and sites surveyed by region and total number of birds counted  
per region during 2008 Tricolored Blackbird Survey. 

Region 
No. 

Counties 
Occupied 
Counties 

Sites 
Visited 

Occupied 
Sites 

Occupied 
Colony 
Sites 

Central Coast 5 5 54 41 16 

North Coast 3 2 13 8 7 

Northeast Interior 1 1 3 2 1 

Sacramento Valley 9 7 82 37 28 

San Joaquin Valley 7 5 147 62 57 

SF Bay 9 8 22 6 4 

Southern California 4 4 40 24 22 

TOTAL 38 32 351 180 135 
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Table 2. Number of Tricolored Blackbirds counted by region and county during Tricolored Blackbird 
Surveys 1994 – 2008. 

Region/County 1994 1997 1999 2000 2001 2004 2005 2008 

Central Coast         
Monterey 2,220 5,900 2,436 1,018 3,595   30 50 
San Benito 0 778 160 1,420       66 

San Luis Obispo 0 660 511 1,000     4,210 6,242 
Santa Barbara 2,000 0 0 0 80   2,900 500 
Santa Cruz 0 0 300 200     0 220 

North Coast                 
Humboldt 100 0 0 0 0   0   

Lake 0 60 0 0     0 711 
Mendocino 0 12 15 0 0   0 835 
Sonoma 30 0 0 0     0 0 

Northeast Interior                 
Lassen 0 6 0 309     0   
Modoc 250 250 0 0   1,120 0   
Shasta 2,585 0 0 0     20 1,030 
Siskiyou 947 250 0 0     0   

Sacramento Valley                 
Amador               6,600 
Butte 0 0 5,958 5,434 500   0 2,541 
Colusa 27 4,175 1,031 2,500 13,000   0 301 

El Dorado 0 200 0 0     250 0 
Glenn 2,000 0 0 0     0   
Placer 1,000 658 4,500 6,200 2,800   1,600 12,050 

Sacramento 94,028 31,338 12,859 16,383     16,400 3,551 
Sutter 235 0 400 200     0 0 
Tehama 0 35 0 0         
Yolo 475 200 0 80 400 400 3,070 1,900 
Yuba 597 950 0 0     250 10,405 

San Francisco Bay                 
Alameda 24 1,200 4,000 0     200 28 

Contra Costa 400 0 0 0   3,000 0 358 
Marin 400 0 0 0     0 0 
Napa 11 400 680 104     300 0 

Santa Clara 3,500 550 0 0     100 50 
Solano 5 75 33 0 0 300 2,000 200 

San Joaquin Valley                 
Calaveras 0 8,313 0 760     30 385 
Fresno 21,150 2,550 40,040 5,061 10,000 11,000 1,550 1,000 
Kern 72,255 17,000 3,350 10,650 21,051 13,065 155,407 69,702 
Kings 10,000 33,300 0 10,000 950 10,000 0 2,500 
Madera             2,960 117 
Mariposa             0   
Merced 79,100 13,000 3,961 27,100 39,070 71,500 17,900 154,674 

San Joaquin 15,978 11,857 0 7,073     0 0 
Stanislaus 3,928 150 4,126 15 550   12,180 21,910 
Tuolomne* 0 0 0 575 550   250 645 

Tulare 50,000 55,500 14,000 53,300 53,000 20,100 18,500 90,800 
Southern California                 

Los Angeles 815 430 1,125 610     5,100 1,270 
Orange 1,034 231 106 495     0   
Riverside 2,175 38,356 4,000 10,000 430   12,200 2,150 

San Bernardino 0 300 1,000 0     0 700 
San Diego 2,000 3,236 195 2,021 150 400 395 1,367 
Ventura 90 0 0 0     0   

TOTAL 369,359 231,920 104,786 162,508 146,126 130,885 257,802 394,858 

* Note: Tuolumne county was included with Southern California in Hamiliton et al. (2000), but for this 
summary is included in the San Joaquin Valley.
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Table 3. Total Tricolored Blackbirds counted across regions in statewide surveys 1994 - 2008 

Region 1994 1997 1999 2000 2001 2005 2008 

Central Coast 4,220 7,338 3,407 3,638 3,675 7,140 7,078 

North Coast 130 72 15 0 0 0 1,546 

Northeast Interior 3,782 506 0 309   20 1,030 

Sacramento Valley 98,362 37,556 24,748 30,797 16,700 21,570 37,348 

San Joaquin Valley 252,411 141,670 65,477 114,534 125,171 208,777 341,733 

SF Bay 4,340 2,225 4,713 104 0 2,600 636 

Southern California 6,114 42,553 6,426 13,126 581 17,695 5,487 

TOTAL 369,359 231,920 104,786 162,508 146,126 257,802 394,858 
 

Table 4. Percent of total number of birds in each region for Tricolored Blackbird Surveys 1994 - 2008 

Region 1994 1997 1999 2000 2001 2005 2008 

Central Coast 1.1% 3.2% 3.3% 2.2% 2.5% 2.8% 1.8% 

North Coast 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.4% 

Northeast Interior 1.0% 0.2% 0.0% 0.2% 0.0% 0.0% 0.3% 

Sacramento Valley 26.6% 16.2% 23.6% 19.0% 11.4% 8.4% 9.5% 

San Joaquin Valley 68.3% 61.1% 62.5% 70.5% 85.7% 80.9% 86.5% 

San Francisco Bay 1.2% 1.0% 4.5% 0.1% 0.0% 1.0% 0.2% 

Southern California 1.7% 18.3% 6.1% 8.1% 0.4% 6.9% 1.4% 
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Table 5. Top twenty colonies in terms of number of birds estimated at colony during 2008 

County Colony Name Number 
Cum. % of 

Total Substrate 
Grains 
Present 

Tulare Riverview Dairy 80,000 20.3% Triticale Yes 

Kern Costa's Dairy 60,000 35.5% Triticale Yes 

Merced Crane Ranch 50,000 48.1% 
Himalayan 
blackberry Yes 

Merced Honey Lake 33,000 56.5% Cattails Yes 

Merced El Nido Road 25,000 62.8% Triticale Yes 

Merced 
Merced NWR Duck 
Slough Farmfield 1 16,500 67.0% Milk thistle Yes 

Stanislaus Road J14 12,500 70.2% Cattails No 

Merced Owens Creek 10,000 72.7% Milk thistle Yes 

Yuba Hallwood Boulevard 10,000 75.2% 
Himalayan 
blackberry Yes 

Merced 
Los Banos Wildlife 

Area 42 9,000 77.5% Cattails Yes 

Stanislaus Ag Slough 7,500 79.4% Bulrush/Tule Yes 

Amador Old Stockton Road 6,000 80.9% 
Himalayan 
blackberry No 

Tulare Vander Eyk Dairy 6,000 82.4% Triticale Yes 

Placer Dowd and Waltz 5,000 83.7% 
Himalayan 
blackberry Yes 

San Luis 
Obispo Davis Road #1 4,400 84.8% Willows No 

Merced 
Merced NWR: West 

Farmfield 4,000 85.8% Milk thistle Yes 

Placer 
Gleason Ranch Sunset 

Blvd. West 4,000 86.8% 
Himalayan 
blackberry Yes 

Tulare Cornerstone 1 3,000 87.6% Triticale Yes 

Kern ECLA Pond 2,500 88.2% Cattails Yes 

Kings 
Naval Air Station 
Lemoore II 2,500 88.9% Cattails No 
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Table 6. Use of substrates by breeding Tricolored Blackbirds during 2008 survey. 

Region Bulrush/Tule Cattails 
Himalayan 
blackberry 

Milk 
thistle 

Mustard Nettles Triticale Willows N 

Central 
Coast 

16.7% 58.3% 0.0% 0.0% 16.7% 0.0% 0.0% 8.3% 12 

North Coast 0.0% 85.7% 14.3% 0.0% 0.0% 0.0% 0.0% 0.0% 7 

Northeast 
Interior 

0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1 

Sacramento 
Valley 

4.2% 20.8% 66.7% 8.3% 0.0% 0.0% 0.0% 0.0% 24 

San 
Francisco 
Bay 

50.0% 50.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2 

San Joaquin 
Valley 

10.0% 22.5% 25.0% 10.0% 2.5% 12.5% 17.5% 0.0% 40 

Southern 
California 

25.0% 50.0% 6.3% 0.0% 6.3% 12.5% 0.0% 0.0% 16 

% Colonies 11.76% 35.29% 28.43% 5.88% 3.92% 6.86% 6.86% 0.98% 102 

# Birds 2.8% 15.6% 23.4% 9.0% 0.1% 1.2% 46.7% 1.2%   
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Figures 

 

Figure 1. Locations visited during the 2008 statewide survey. 
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Figure 2. Abundance of Tricolored Blackbirds in 2008 by County (grey indicates counties that  
were not surveyed. 
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Figure 3. Percent colonies and birds using different breeding substrates in 2008. 
 

 

 

 

 

 

 

 

 

 
 
Figure 4. Number of birds and colonies at locations 
 associated with stored grains in 2008. 
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Figure 5. Number of birds counted as a function of sites visited (points labeled  
with year of survey). 
 

*Estimated number of sites based on average number of colonies detected per site visited. 

 

Figure 6. Population size estimates from statewide surveys 1994 – 2008 
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Figure 7. Precipitation and El Nino Southern Oscillation Index over years between  
statewide Tricolored Blackbird Surveys 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Proportion of Tricolored Blackbird population detected in Sacramento Valley, 
San Joaquin Valley and southern California 1994 – 2008. 
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Figure 9. Southern California Tricolored Blackbird survey population estimates 
1994 – 2008 
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Appendices 

Appendix 1. Survey Protocol provided to volunteers 

2008 Tricolored Blackbird Survey Protocol 

Thank you for volunteering to participate in the 2008 Tricolored Blackbird Survey. This survey is conducted every 

three years in order to estimate population size and track changes in the status of the Tricolored Blackbird population. 

This information is critical for guiding our conservation efforts and could not be accomplished without your help and 

the extensive efforts of other citizen scientists across the state. The following protocol outlines the methods to be 

used during the survey and how to report your observations. 

Our goal is to develop the best estimate of the statewide population as possible. The more areas that are surveyed 

where the presence and number (or absence) of Tricolored Blackbirds is recorded, the better the estimate will be. 

I. Scouting 
It is very useful to check on nearby sites and search the surroundings before the dates of the official survey. This will 

streamline the survey and allow you to spend more time at the colonies that require the most effort to observe and 

count. By April 1 most colonies will be active for their first round of breeding. In the more southerly colonies some 

nests will already have hatched young.  It appears that 2008 is an ‘early’ year for Tricolors.  Estimating the colony size 

and observing the behavior and habits of the Tricolored Blackbirds at this point is interesting and good practice. 

II. Timing 
The 2008 survey window is April 25th to 27th. All observations that will be reported as part of the 2008 survey should 

be carried out on one or more days between April 25 and 27. Tricolored Blackbirds and colonies can shift locations 

over relatively short periods of time during the breeding season. Making sure that a comprehensive count is made in a 

narrow time window helps ensure we are not counting the same birds more than once. 

Subsequent observations at any future date should also be noted and can be submitted via the Tricolored Blackbird 

Portal (http://tricolor.ice.ucdavis.edu). 

III. Survey Locations and Priorities 
Breeding colony locations are on maps provided to you were all discovered on previous censuses dating back to the 

early 1990’s, or incidentally discovered and documented at other times.  Some sites were found during the last 

statewide census in 2005.  Each volunteer team has been asked to survey a specific area within their county and, in 

most cases, to visit specific colony sites that were reported in 2005. The following are the areas that should be 

surveyed in priority order: 

Priority One: visit and document the number (or absence) of Tricolored Blackbirds at assigned colonies and 

in the immediate vicinity of those colonies. These are those 2005 colony sites that you have been specifically 

asked to survey and are labeled with the colony name on the maps that have been provided. 

Priority Two: survey suitable habitat in areas around assigned colonies and in areas where Tricolored 

Blackbirds have been reported or seen before, as indicated by the unlabeled points on the maps provided 

and/or based on observations by you and/or other local experts. 

Priority Three: survey other areas in the county where there is suitable habitat. 

Ideally you are already familiar with these former colony locations, but if not, the locations of 2005 colonies and other 

reported sites should be easy to find from the maps we provide.  
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IV. Survey Protocol 
 

Viewing the colony 

In general, it is best to avoid any disturbance of nesting birds, as the disturbance can cause nest failure. This is 

especially true for Tricolored Blackbirds and other colony nesting species, since pairs are in close proximity to each 

other, and single disturbance can cause the failure of many nests.  Under no circumstances should volunteers enter the 

colony. 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 observer to determine how close is too close.  

Under most circumstances, colonies can be surveyed from just outside the boundaries of the vegetation in which the 

birds are nesting. The majority of sites will be readily viewable from public roads and allow close and thorough study.  

Sometimes roadsides provide an elevated view of a colony, and thus a better perspective from which to estimate 

colony dimensions and numbers of birds. 

Private property should also be respected. Do not enter private property unless you have received permission. A Fact 

Sheet about the survey has been prepared and is available for you to give interested landowners (or others) to inform 

them about the survey.  

Duration 

Be sure to record the amount of time you spend at each colony site (including those where there are no Tricolored 

Blackbirds this year). Spend as much time at each colony as you need to get your best estimate of the number of birds. 

If after 10 to 15 minutes at a known colony site you have not seen any Tricolored Blackbirds, move on to survey new 

sites or areas. If Tricolored Blackbirds are present, use your own judgment about how much time to spend at the 

colony. In general, prolonged viewing of a colony will improve your estimate and the larger the colony the more time 

should be spent. This is particularly true for very large colonies (> 10,000) where it may take some time to evaluate the 

number of birds. With such large colonies, the more time you spend at the colony, the more the apparent chaos will 

give way to a semblance of order, enabling you to better estimate the size of the colony and gather observations of 

singing males, nest-building females, adults feeding chicks, or fledglings. 

However, the time spent at one colony is at the expense of visiting more areas and documenting additional colonies. 

Do not spend too much time at small colonies where you can estimate the number of birds quickly. In this case, 

finding and counting new birds will be more valuable for the statewide estimate. 

Colony Size 

A Tricolored Blackbird colony can range from 20 birds to 100,000 or more birds. For this survey, all estimates will be 

based on visual counts of the birds at a colony. For small colonies, precise counts can be made, but in larger colonies 

a visual estimate will be necessary. The method used should be indicated on the data sheet. 

Precise Counts 

For small colonies (approximately less than 200 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, and are otherwise extremely active, precise 

counts will be impossible. 
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To estimate the number of birds in large groups during this survey there are two ways to estimate number depending 

on whether birds are flying by or 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. 
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 or water source. In this case, the number of birds in these flight 
paths 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 many cases observers will need to employ both strategies. Position yourself somewhere with good visibility and use 

a timed count of the flying birds as they leave the colony. Once the flow of leaving birds has dropped off, then 

conduct a scanning count of the visible birds remaining within the colony itself. The scanning count of the colony 

should be repeated a few times to improve the estimate. Add the estimate of birds flying away from the colony to the 

count of birds within the colony. There is space on the data sheet to record your best estimate of birds, as well as 

what you think the minimum and maximum number of birds are at the colony. These minimum and maximum 

estimates will give us 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 us with an approximation of colony size and not an exact count.  All large colonies that you find will be 

revisited by one or more experts, regardless. 

Sex Ratio 

The accuracy of the count will also depend on the sex ratio of birds observed and this depends on activity at the 

colony. Some colonies that are just forming will have both males and 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 incubation may have begun). Tricolored Blackbird flocks often separate into groups of males and females. 

A quick estimation of the numbers in each sub-flock can be used to determine 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 estimate. 

Colony Observations 

Locating new colonies and estimating colony sizes are the primary goals of the survey; however, the characteristics of 

colonies, the surrounding environment, and the behavior of the birds are all valuable for assessing the status and 

health of colonies. 

Nest Substrate 

Observers should record the nesting substrate of observed colonies. There is space on the data sheet to record both 

primary (dominant) and secondary substrates. Tricolored Blackbird native habitat consists of young, freshwater marsh 

dominated by tules or cattails, but they also nest in a variety of other vegetation types that provide enough structure 

and cover to build nests. In addition, they also now regularly nest in grain crops, particularly triticale fields in 

association with dairy farms. Likely substrate plants are: bulrush/tule, cattails, blackberry, milk thistle, nettle, and 

grains like triticale, wheat and barley. Other substrates include: willows, cottonwood, Arundo, desert olive, mustard, 

prickly lettuce, mule fat, coyote brush, raspberry, rice, tamarisk, and poison hemlock.  
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Colony Surroundings 

In addition to locating and viewing the colony, it is useful to describe the surroundings. In addition to nesting 

substrate, Tricolored Blackbirds also require a source of open water and suitable foraging areas (e.g. upland pasture, 

grassland, and alfalfa). They can fly several miles to sources of abundant food (like farms with stored grains). Knowing 

about these locations will assist in future surveys and 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!  

On the data sheet, if source of water or stored grains are identified, please record the presence of stored grains nearby 

and the distance to water. Also, note the dominant land use surrounding the colony (type of agricultural crop, natural 

vegetation type, etc). 

Colony Area 

Observers should try to record the approximate length and width of the breeding substrate within the colony. These 

measures will be used to calculate the total area of the colony. Since breeding substrate often occurs in patches over a 

larger area, size estimation is approximate. Colony area will be used with what is known about the average nest density 

within Tricolored Blackbird colonies to develop a secondary estimate of the number of birds in the colony. 

� Measuring Width and Length: Where possible, observers should pace out two sides of the colony, using strides 
that approximate one meter. Record the number of meters for these two sides on the data sheet. 

 

� Aerial Photos: Using satellite photos that are provided, observers can highlight the boundaries of the colony 
being used. These marked-up photos should be sent in with paper copies of datasheets following the surveys. 
These will provide a means for mapping the extent and calculating the total area of colonies observed. 

 

Behavior and Colony Status 

Behavior of birds at a colony and the current activity at the colony are also important sources of information for 

understanding the seasonal timing of breeding and success of particular colonies. Important observations to record on 

the datasheet include:  

� Singing:  pronounced chorus of males heard singing at a colony 
� Carrying Nest Material: females observed carrying nest material (e.g. grass) 
� Carrying Food: adults observed carrying food (usually insects protruding from bill) 
� Colony Quiet: if the colony is relatively quiet (no singing or large groups of males and females moving about) 
and primarily males are visible, this may indicate that incubation has begun and females are on nests. 

� Fledglings: observed young birds in association with adults. 
 

Mapping New Colonies 

In order to better ensure that we record the location of new colonies accurately, please use the street and colony maps 

provided (or another map you have available and can copy) to mark the location of new colonies you find and visit. 

These will be stored and used later for data quality checking. 

Survey Routes 

Using the maps provided or other maps you have available to indicate the routes taken during the survey by 

highlighting the roads and areas surveyed. These should be sent in with the datasheets and aerial photos following the 

survey. 
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Appendix 2. 2008 Tricolored Blackbird Survey Report Form and Instructions 

Visit Information          

Date:       Time on Site:           

Observer Name:                   

Telephone      Email:         

                    

          

Colony Information          

Colony Name:                   

County Name:       Landowner/Contact:           

Directions:                   

                    

Latitude     Longitude     Datum       

                    
          

Colony Size          

Minimum # Birds     Type of Estimate: Visual         

Best Estimate # Birds    Precision of Estimate: Scanning / Precise Count (circle one) 

Maximum # Birds    Approximate Sex Ratio (Males/Females):        

                    
          

Colony Observations          

Primary Nest Substrate:     Secondary Nest Substrate:           

Nearby Stored Grains: Yes / No  Dominant Surrounding Landuse:           

Distance to water:     meters / feet (or N/A) Type of water:       

Colony Width:   meters / feet Colony Length:   meters / feet    

Carrying nest material Yes / No   Singing Yes / No      

Carrying Food Yes / No   Colony Quiet Yes / No      

Fledglings Yes / No          
                    
          

Notes          

                    

            

                    
          
          

Date Entered in Tricolored Data Portal:  Yes / No      
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2008 Tricolored Blackbird Survey Datasheet Instructions 

One datasheet should be completed for each colony site visited, including if no birds were observed at a colony (record zero birds 

observed). Fill out each section as completely as possible. 

 

Visit Information - Please provide the date, names of observers, contact information for one observer, and total time spent at that 

colony 

 

Colony Information – Provide the accepted colony name, if known, or a descriptive name based on the location for colonies 

where the name is not known or it is a new colony. Provide the county where the colony is located and a detailed description of 

where the colony is located using cross streets, landmarks, and/or approximate mileage (e.g. 1.2 miles SE of intersection of Road 

26 and Avenue 88). Record the latitude and longitude if possible. This can be done using a GPS in the field. Alternatively, 

coordinates can be obtained using a mapping program like Google Earth or when entering data in the Tricolored Blackbird Portal 

after the survey (see the survey protocol).  

 

Colony Size – Provide your best estimate of the number of adults at the colony, as well as the minimum and maximum number of 

birds (as described in the survey protocol). Be sure to specify the precision of your estimate (precise count or a scanning estimate). 

Also, record an estimate the sex ratio (males/females) observed at the colony. 

 

Colony Observations – Tell us whether there was a pronounced song chorus (most males singing), whether you saw females 

carrying nest materials into the colony, whether you saw adults bringing food for nestlings into the colony, and whether you 

observed fledglings. Please tell us in what substrate(s) the nests are constructed, and estimate the total length and width of 

substrate available. Areas will be automatically calculated. Please estimate the distance to nearest water and the type of water (e.g., 

marsh, stock pond, drainage ditch) and tell us whether you saw the breeding birds utilizing stored grains (e.g., cattle or horse feed). 

Lastly, describe the surrounding land uses, including the kinds of crops, where possible and appropriate. Place any additional 

notes in the Notes field. 

 

Maps – Use the street and colony location maps provided to highlight areas/roads surveyed and the location of any new colonies 

located. These should be sent in with the datasheets. 

 

Aerial Photos – If you were provided with aerial photos of specific colonies, please highlight the colony boundaries (nesting area 

used) on those photos and also send those in with the datasheets. 

 

Data Submittal 

1) Review datasheets to ensure all required information is recorded. 
2) Enter these data into the Tricolored Blackbird Portal (http://tricolor.ice.ucdavis.edu). This has been developed as the 

online clearinghouse for data entry and information exchange about Tricolored Blackbirds. Instructions for data entry 
should have been provided; if needed they can be downloaded from the website. Be sure to indicate on the datasheet 
that the observation has been entered online. 

a. If you cannot enter your survey data online, skip to step 3. 
3) Make copies of your datasheets and maps (this is not required, but will be very valuable if the datasheets are lost in the 

mail). 
4) Mail the paper datasheets, maps with new colonies marked on them, and aerial photos with colony boundaries clearly 

marked to the coordinator: 
Rodd Kelsey 

Audubon California 

5265 Putah Creek Road 

Winters, CA 95694 
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Appendix 3. 2008 Tricolored Blackbird Survey observations at known historic colony sites. 

Date County Colony Name Number Substrate 
Grains 
Present Song 

Nest 
Material 

Carrying 
Food Fledglings Owner Observer 

4/27/2008 Alameda Altamont Creek 0 Cattails No         Private Richard Cimino 

4/27/2008 Alameda Ames and Dalton 27 Cattails Unknown         Private Richard Cimino 

4/27/2008 Alameda Broadmoor Pond 0 Cattails No           Richard Cimino 

4/27/2008 Alameda Dagnino Road 0 Cattails Unknown         Private Richard Cimino 

4/27/2008 Alameda Dyer Road 0 Milk thistle Unknown           Richard Cimino 

4/27/2008 Alameda Laughlin Road 0 Cattails No         Private Richard Cimino 

4/27/2008 Alameda North Flynn Road 0 Cattails No         Private Richard Cimino 

4/27/2008 Alameda Shadow Cliffs Lake 0 Cattails Unknown         Public Richard Cimino 

4/27/2008 Alameda Vallecitos Lane 0   Unknown         Private Richard Cimino 

4/26/2008 Amador Buena Vista 400 Cattails Yes No     No Private Rodd Kelsey 

4/26/2008 Amador Martin Lane 200 Cattails No Yes Yes No No Private Rodd Kelsey 

4/26/2008 Amador Old Stockton Road 6000 
Himalayan 
blackberry No Yes No No No   Rodd Kelsey 

4/26/2008 Butte Lone Tree Road 80 
Himalayan 
blackberry No Yes Yes No No Private William Haas 

4/26/2008 Butte Rio Bonito 127 
Himalayan 
blackberry No No No No No   William Haas 

4/26/2008 Butte Ross Lane 0 
Himalayan 
blackberry No No No No No Private William Haas 

4/26/2008 Butte West Biggs 84 Cattails Unknown Yes Yes No No   William Haas 

4/26/2008 Butte West Biggs #2 2250 Cattails Unknown Yes Yes No No   William Haas 

4/25/2008 Calaveras Altaville - Dogtown Rd 110 
Himalayan 
blackberry No No No Yes No Private Dan Airola 

4/25/2008 Calaveras Dogtown Road/Lakeside Dr. 15 Bulrush/Tule No No No No No Private Dan Airola 

4/25/2008 Calaveras Rock Creek Road 260 
Himalayan 
blackberry No No No No No   Dan Airola 

4/25/2008 Colusa Acre Farms 0 Bulrush/Tule No         Private Ted Beedy 

4/25/2008 Colusa Capital Outing Club 0 Cattails No           Ted Beedy 

4/25/2008 Colusa Delevan NWR- Northeast Corner 0 Cattails No         Public Mike Wolder 

4/25/2008 Colusa Delevan T21:2 0 Cattails No         public Mike Wolder 

4/25/2008 Colusa Delevan T43 0 Cattails No         public Mike Wolder 

4/25/2008 Colusa East Park Reservoir 1 Cattails No         Public Ted Beedy 

4/25/2008 Colusa Pioneer Duck Club 150 Cattails No           Ted Beedy 

4/25/2008 Colusa Pioneer Duck Club West Pond 0 Cattails No           Ted Beedy 

4/25/2008 Colusa Steidlmayer 0 Wild rose No         
Private; 
Steidlmayer Ted Beedy 

4/27/2008 Contra Costa Byron Hot Springs Road 200 Bulrush/Tule Unknown Yes   Yes No unknown Mike Perlmutter 
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Date County Colony Name Number Substrate 
Grains 
Present Song 

Nest 
Material 

Carrying 
Food Fledglings Owner Observer 

4/27/2008 Contra Costa Southwest Byron 150   Unknown No   Yes   Public Mike Perlmutter 

4/26/2008 Fresno 4 Mile Slough 1000   Yes         Private 
Kevin Enns-
Rempel 

4/25/2008 Fresno Little Panoche Reservoir 0   No           Krista Tomlinson 

4/26/2008 Fresno Producer's Dairy 0 Triticale Yes           
Kevin Enns-
Rempel 

4/26/2008 Fresno Yuba-Whitesbridge 0   Yes           
Kevin Enns-
Rempel 

4/25/2008 Kern Aunt Ruth - Bonnie's Pond 11   No No No Yes     Jesse Grantham 

4/25/2008 Kern Aunt Ruth - Kristofik Nettles 0   No           Jesse Grantham 

4/25/2008 Kern Aunt Ruth - Two Cottonwoods 19   No No No No No   Jesse Grantham 

4/25/2008 Kern Branch Park Pond 50 Cattails No No No Yes No   Jon Feenstra 

4/26/2008 Kern Canebrake Ecological Reserve 70   No           Carlie Henneman 

4/26/2008 Kern Costa's Dairy 60000 Triticale Yes No No Yes Yes Private Scott Frazer 

4/26/2008 Kern ECLA Pond 2500   Yes   No Yes Yes   Scott Frazer 

4/26/2008 Kern El Cinco Duck Club 2000 Cattails Yes Yes No Yes No Private Scott Frazer 

4/26/2008 Kern El Pato Loco Duck Club 0   Yes           Scott Frazer 

4/23/2008 Kern Hacienda 0 Mesquite No         Boswell Corp. Scott Frazer 

4/26/2008 Kern Hafenfeld Ranch 0   Unknown           Bob Barnes 

4/24/2008 Kern Kern County Water Agency Well 6-03 0   No           Dave Hardt 

4/22/2008 Kern Kern NWR Fowler Canal 0   No           Pam Williams 

4/25/2008 Kern Kern NWR Unit 1 0   No           Pam Williams 

4/24/2008 Kern Kern River Bridge/I-5 0   No           Dave Hardt 

4/22/2008 Kern Kern River Channel #1 0   No           Pam Williams 

4/22/2008 Kern Kern River Channel #2 0   No           Pam Williams 

4/24/2008 Kern Kern River Parkway 0   No           Dave Hardt 

4/24/2008 Kern Kern Water Bank First Cattails 0 Cattails Yes           Dave Hardt 

4/24/2008 Kern Kern Water Bank Nettles 0 Nettles Yes           Dave Hardt 

4/24/2008 Kern Kern Water Bank No. 1 0 Nettles Yes         

Kern Water 
Bank 
Authority Dave Hardt 

4/24/2008 Kern Kern Water Bank No. 2 0 Nettles Yes         

Kern Water 
Bank 
Authority Dave Hardt 

4/24/2008 Kern Kern Water Bank No. 3 0 Nettles Yes         

Kern Water 
Bank 
Authority Dave Hardt 

4/24/2008 Kern Kern Water Bank No. 4 0 Nettles Yes         

Kern Water 
Bank 
Authority Dave Hardt 

4/24/2008 Kern Kern Water Bank No. 5 0 Nettles Yes         

Kern Water 
Bank 
Authority Dave Hardt 
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Date County Colony Name Number Substrate 
Grains 
Present Song 

Nest 
Material 

Carrying 
Food Fledglings Owner Observer 

4/24/2008 Kern Kern Water Bank No. 6 0 Nettles Yes         

Kern Water 
Bank 
Authority Dave Hardt 

4/24/2008 Kern Kern Water Bank No. 7 0 Nettles Yes         

Kern Water 
Bank 
Authority Dave Hardt 

4/26/2008 Kern Lake Isabella 85               Bob Barnes 

4/26/2008 Kern Lawrence Duck Club 600 Cattails Yes No No No No Private Scott Frazer 

4/22/2008 Kern Poso I 0 Triticale Yes           Scott Frazer 

4/22/2008 Kern Poso II 0 Triticale Yes           Scott Frazer 

4/25/2008 Kern Red Lake Nettles 7 Nettles Unknown Yes Yes No No 

USFWS-
Bittercreek 
NWR Jesse Grantham 

4/25/2008 Kern Spanish Spring Canyon 650   No No No Yes No   Jesse Grantham 

4/26/2008 Kern Sprague Ranch 0               Carlie Henneman 

4/25/2008 Kern Tehachapi #12 - Sawyer Lake 20 Bulrush/Tule No Yes Yes No No   Jean Moore 

5/1/2008 Kern Tule Road 1   No Yes         Dawn Bradley 

4/22/2008 Kern West Poso 0 Triticale Yes         
Harvey 
Boschma Scott Frazer 

4/23/2008 Kern Wildwood Road 0 Cattails Yes           Scott Frazer 

4/25/2008 Kern Wind Wolves: Echo Canyon 400 Nettles No No No Yes No   Scott Frazer 

4/25/2008 Kern Wind Wolves: Echo Flat 4 Nettles No No No Yes No   Scott Frazer 

4/25/2008 Kern Wind Wolves: Little Lobo 1500 Nettles No No No Yes No   Scott Frazer 

4/25/2008 Kern Wind Wolves: Muddy Creek 0 Nettles No           Scott Frazer 

4/25/2008 Kern Wind Wolves: Sag Pond 0 Cattails No           Scott Frazer 

4/25/2008 Kern Wind Wolves: Santiago Springs 1700 Nettles No No No Yes No   Scott Frazer 

4/25/2008 Kern Wind Wolves: West Gate 0   No           Scott Frazer 

4/23/2008 Kings Dairy Avenue 0 
Himalayan 
blackberry Yes           Scott Frazer 

4/25/2008 Kings Naval Air Station Lemoore II 2500 Cattails No Yes Yes No No Private Tim Kroeker 

4/23/2008 Kings Utica Avenue 0 Triticale Yes         Private Scott Frazer 

4/25/2008 Lake Adobe Creek 53 Cattails No No No Yes Yes   George Chaniot 

4/25/2008 Lake Highland Springs Road 38 Cattails Unknown Yes No Yes Yes Private George Chaniot 

4/25/2008 Lake Lyons Creek 620 Cattails No Yes No Yes No   George Chaniot 

4/26/2008 Los Angeles Fairmont Reservoir 30   No No No Yes No   Kimball Garrett 

4/25/2008 Los Angeles Gorman Post Road 40 Nettles No           Vernon Benhart 

4/25/2008 Los Angeles Holiday Lake 550 Bulrush/Tule No Yes Yes   No   Vernon Benhart 

4/25/2008 Los Angeles Lake Palmdale 350 Cattails No Yes No Yes No   Jon Feenstra 

4/26/2008 Los Angeles Munz Ranch Aqueduct 100 Nettles No No No Yes No   Kimball Garrett 

4/26/2008 Los Angeles 
Quartz Hill Detention Basin, Ave L 
west of 60th St. West 200 Cattails No No No Yes No Private Kimball Garrett 
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Date County Colony Name Number Substrate 
Grains 
Present Song 

Nest 
Material 

Carrying 
Food Fledglings Owner Observer 

4/25/2008 Madera Avenue 26 0   No           Laura Colton 

4/26/2008 Madera Highway 145 0   No           David Garza 

4/26/2008 Madera Milktime Dairy 117 Triticale Yes           Laura Colton 

4/26/2008 Madera Millerton Road 0 Milk thistle No           David Garza 

4/25/2008 Madera Road 29 0 Milk thistle No           Laura Colton 

4/25/2008 Madera Road 400 0 Milk thistle No           Laura Colton 

5/1/2008 Mendocino Eastside Road Potter Valley 610 
Himalayan 
blackberry Unknown Yes No Yes No 

Private 
vineyard 
pond George Chaniot 

4/27/2008 Mendocino Fetzer 62 Cattails No Yes No No No Private George Chaniot 

4/26/2008 Mendocino McGuire Hill 53 Cattails No Yes No No No   George Chaniot 

4/27/2008 Mendocino Potter Valley 110 Cattails No No No Yes No   George Chaniot 

4/27/2008 Mendocino Westside Road Potter Valley 0 
Himalayan 
blackberry Unknown         

Private, 
Christmas 
Star Ranch, 
707-743-2220 George Chaniot 

4/27/2008 Merced 
Arena Plains Unit, Merced NWR - 
Bear Creek 1500 

Himalayan 
blackberry No Yes No No No 

U.S. Fish and 
Wildlife 
Service 

Dennis 
Woolington 

4/25/2008 Merced Basalt Road 500 Nettles No Yes No Yes No   Lara Sparks 

5/2/2008 Merced Central American 1 2000 
Himalayan 
blackberry Yes         Private Robert Meese 

5/2/2008 Merced Central American 2 1000 
Himalayan 
blackberry Yes         Private Robert Meese 

4/25/2008 Merced Crane Ranch 50000 
Himalayan 
blackberry Yes Yes Yes Yes Yes Private Robert Meese 

4/26/2008 Merced Dickenson Ferry 0 Triticale Yes           John Fulton 

4/28/2008 Merced El Nido Road 25000 Triticale Yes         Private Robert Meese 

4/25/2008 Merced Homen Dairy 0 Triticale Yes         Private 
Dennis 
Woolington 

4/25/2008 Merced Honey Lake 33000 Cattails Yes No Yes Yes No Private Lara Sparks 

4/25/2008 Merced Le Grand Mine 0   No           Linda Connolly 

4/25/2008 Merced Lisbon Road 100 
Himalayan 
blackberry Yes No No No No Private Robert Meese 

4/25/2008 Merced Los Banos Wildlife Area 42 9000 Cattails Yes Yes No Yes No Public Lara Sparks 

4/27/2008 Merced McNamara Road Slough 0   Yes         Private John Fulton 

4/25/2008 Merced 
Merced NWR Duck Slough Farmfield 
1 16500 Milk thistle Yes Yes Yes No No 

U.S. Fish and 
Wildlife 
Service 

Dennis 
Woolington 

4/25/2008 Merced Merced NWR: East Farmfield 0 Mustard Yes           
Dennis 
Woolington 
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Date County Colony Name Number Substrate 
Grains 
Present Song 

Nest 
Material 

Carrying 
Food Fledglings Owner Observer 

4/25/2008 Merced Merced NWR: West Farmfield 4000 Milk thistle Yes Yes No Yes No Public 
Dennis 
Woolington 

4/25/2008 Merced 
North Grasslands Wildlife Area - 
China Island Unit 0 Milk thistle Yes         Public Lara Sparks 

4/25/2008 Merced 
North Grasslands Wildlife Area - Salt 
Slough Unit 0 Milk thistle Unknown         Public Lara Sparks 

4/26/2008 Merced Northrup Road 0 
Himalayan 
blackberry Yes           John Fulton 

4/25/2008 Merced O'Neill Forebay 0 
Himalayan 
blackberry No           Lara Sparks 

4/25/2008 Merced Owens Creek 10000 Milk thistle Yes Yes No Yes No   Linda Connolly 

4/25/2008 Merced Oxbow 0   No           Lara Sparks 

4/25/2008 Merced Plainsburg Road 0 Mustard Yes           Linda Connolly 

4/25/2008 Merced Shy Street 500 
Himalayan 
blackberry Yes Yes No Yes No Private Lyann Comrack 

4/26/2008 Merced Stevinson 48   Yes No No No No Private John Fulton 

4/25/2008 Merced Volta Lake Marsh 1500 Cattails Yes No No Yes Yes Private Lara Sparks 

4/26/2008 Monterey Laguna Seca 0 Cattails No         
Monterey 
County Troy Rahmig 

4/27/2008 Monterey Robinson Canyon 50 Cattails No Yes No No No   Troy Rahmig 

4/25/2008 Placer Caperton and Sterling Parkway 1500 
Himalayan 
blackberry Yes         

Private (City 
of Rocklin) Deren Ross 

4/25/2008 Placer Dowd & Dalbey 0 Cattails No           Deren Ross 

4/25/2008 Placer Dowd and Waltz 5000 
Himalayan 
blackberry Yes Yes Yes     Private Deren Ross 

4/25/2008 Placer Gladding Hwy. 65 350 
Himalayan 
blackberry Yes Yes Yes     Private Deren Ross 

4/25/2008 Placer Gleason Ranch Sunset Blvd. West 4000 
Himalayan 
blackberry Yes Yes Yes     Private Deren Ross 

4/25/2008 Placer Little Ben 250 
Himalayan 
blackberry Yes         Private Deren Ross 

4/25/2008 Placer Twelve Bridges and Hwy. 65 West 200 
Himalayan 
blackberry Yes Yes Yes     Private Deren Ross 

4/27/2008 Riverside Diamond Valley Reservation 0   No           Crispin Rendon 

4/27/2008 Riverside Fisherman's Retreat 400 Cattails No Yes Yes Yes No 

Halo Resorts 
Fisherman's 
Retreat Crispin Rendon 

4/25/2008 Riverside Hemet Water Treatment Plant 0 Cattails No No No Yes No 

Eastern 
Municipal 
WD Tom Paulek 
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Date County Colony Name Number Substrate 
Grains 
Present Song 

Nest 
Material 

Carrying 
Food Fledglings Owner Observer 

4/27/2008 Riverside Lake Riverside Estates 500   No Yes Yes Yes Yes   Crispin Rendon 

4/27/2008 Riverside Lake Skinner 200 Bulrush/Tule No No No Yes No 
Riverside 
County Park Crispin Rendon 

4/26/2008 Riverside Perris Airport 0 Mustard No           Tom Paulek 

4/25/2008 Riverside Ramona Farms 0 Triticale Yes No No No No   Tom Paulek 

4/27/2008 Riverside San Jacinto WA: Davis Unit 0 Mallow No         
State of 
California Tom Paulek 

4/27/2008 Riverside San Jacinto WA: Potrero Unit 250   No No Yes Yes No   Tom Paulek 

4/27/2008 Riverside Winchester Slough 800 Cattails Unknown No No Yes Yes Unknown Crispin Rendon 

4/27/2008 Sacramento Boys Ranch 0 Cattails No         
Herb Garms; 
Private Ken Hashagen 

4/28/2008 Sacramento Coe Lane 200 
Himalayan 
blackberry No No No No No not known Laura Valoppi 

4/27/2008 Sacramento Coyote Creek at Scott Road 0 Cattails Unknown         Public Liz Cook 

4/27/2008 Sacramento Deer Creek at Scott Road 0 Cattails Unknown         Public Liz Cook 

4/28/2008 Sacramento Eagle's Nest 0 Cattails No         Private Liz Cook 

4/28/2008 Sacramento Eagles Nest Road-West 0 
Himalayan 
blackberry Unknown         Public Liz Cook 

4/27/2008 Sacramento East of Sunrise 0   No           Laura Valoppi 

4/27/2008 Sacramento Elder Creek 700 
Himalayan 
blackberry Yes           Liz Cook 

4/27/2008 Sacramento Five Palm Trees 500 
Himalayan 
blackberry No Yes No No No Private Laura Valoppi 

4/28/2008 Sacramento Florin Road 0 Milk thistle Unknown         
Triangle Rock 
Aggregate Liz Cook 

4/28/2008 Sacramento Florin Road at Eagles Nest Road 0 Cattails Unknown         Public Liz Cook 

4/28/2008 Sacramento Florin Road at Florencia Lane 0 
Himalayan 
blackberry Unknown         Public Liz Cook 

4/25/2008 Sacramento Hadlesville Creek 425   No No No No No   Dan Gifford 

4/27/2008 Sacramento Knox Road 0 
Himalayan 
blackberry Yes           Laura Valoppi 

4/28/2008 Sacramento Laguna Creek at Eagles Nest Road 0 
Himalayan 
blackberry Unknown         Public Liz Cook 

4/27/2008 Sacramento Latrobe/Wetzel-Oviatt Rd 0   No           Ken Hashagen 

4/28/2008 Sacramento Lopez Ag. Services 0 Milk thistle No         

Private; 
Lopez Ag. 
Services Liz Cook 

4/27/2008 Sacramento Manica's Pond 0 Cattails Yes         Private Laura Valoppi 

4/27/2008 Sacramento Melody Farms 500 
Himalayan 
blackberry Yes No No No No Private Laura Valoppi 
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Date County Colony Name Number Substrate 
Grains 
Present Song 

Nest 
Material 

Carrying 
Food Fledglings Owner Observer 

4/27/2008 Sacramento Prairie City 0   No           Ken Hashagen 

4/26/2008 Sacramento Rancho Seco Vineyard 100 
Himalayan 
blackberry No No No No No Private Dan Gifford 

4/27/2008 Sacramento Readymix Pond 0 Cattails No         
Teichert 
Readymix Laura Valoppi 

4/26/2008 Sacramento Scott Road 0 
Himalayan 
blackberry Unknown         Public Liz Cook 

4/27/2008 Sacramento Scott Road Pond 450 Bulrush/Tule No No No No No Private Ken Hashagen 

4/28/2008 Sacramento Sloughouse 1   No           Laura Valoppi 

4/27/2008 Sacramento Southwest Scott Road 0 
Himalayan 
blackberry Unknown         Public Liz Cook 

4/28/2008 Sacramento Triangle Rock Products No. 1 0 Milk thistle No         
Triangle Rock 
Products Liz Cook 

4/28/2008 Sacramento Triangle Rock Products No. 2 0 Milk thistle No         
Triangle Rock 
Products Liz Cook 

4/28/2008 Sacramento Triangle Rock Products, No. 3 0   Unknown         Private Liz Cook 

4/27/2008 Sacramento Tudesco Ranch 100   No Yes No No No   Ken Hashagen 

4/27/2008 Sacramento Waegell 0 Bulrush/Tule No         
Waegell 
Family Laura Valoppi 

4/27/2008 Sacramento West Scott Road 0 
Himalayan 
blackberry Unknown         Public Liz Cook 

4/27/2008 Sacramento White Rock Road 0   No           Ken Hashagen 

4/25/2008 Sacramento Willow Creek 0   No           Dan Gifford 

4/25/2008 San Benito Panoche Road 1 0   No         Private Krista Tomlinson 

4/25/2008 San Benito Panoche Road 2 0   No           Krista Tomlinson 

4/25/2008 San Benito Panoche Road 3 26 Mustard Yes Yes No No No Private Krista Tomlinson 

4/25/2008 San Benito Panoche Road 4 40 Mustard No No No No No Private Krista Tomlinson 

5/1/2008 San Bernardino Gravel Pit Newberry Springs 200 Cattails No No No Yes No Private Tom Paulek 

4/26/2008 San Bernardino Mojave River at Victorville 0 Cattails No         Private Steve Myers 

4/27/2008 San Bernardino Newberry Springs Minneola Pond 500 Cattails Unknown         Private Bill Deppe 

4/25/2008 San Diego Barrett Junction 175 Bulrush/Tule Yes No No Yes No Private Thomas Blackman 

4/25/2008 San Diego 
Boden Canyon Ecological Reserve 
Pond 0 Cattails No         Public Nancy Frost 

4/25/2008 San Diego Butterfield Stage Stop 0 Bulrush/Tule No         Private Gjon Hazard 

4/25/2008 San Diego Chihuahua Creek Confluence 250   No         Private Gjon Hazard 

4/27/2008 San Diego Mesa Grande Road 7 
Himalayan 
blackberry No No No No No   Thomas Blackman 

4/27/2008 San Diego Pine Hills 0 Cattails No         USFS Thomas Blackman 

4/25/2008 San Diego Puerta La Cruz 50   No     Yes   Private Gjon Hazard 
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Date County Colony Name Number Substrate 
Grains 
Present Song 

Nest 
Material 

Carrying 
Food Fledglings Owner Observer 

4/25/2008 San Diego 
Rancho Jamul Ecological Reserve 
Pond 161 Cattails No Yes No Yes No Public Nancy Frost 

4/25/2008 San Diego Santa Ysabel Ranch 20 
Himalayan 
blackberry No Yes No No No   Gjon Hazard 

4/25/2008 San Diego Upper Otay Lake 375 Bulrush/Tule No No No Yes No Public Thomas Blackman 

4/25/2008 San Diego Upper Sweetwater Reservoir 250 Cattails No Yes Yes Yes No 
Sweetwater 
Authority Peter Famolaro 

4/27/2008 San Diego Warner Springs Hwy 79 and Hwy S2 67 Mustard No No No No No 
Vista 
Irrigation Thomas Blackman 

4/25/2008 San Joaquin Comanche Reservoir 0 Cattails No         Private James Jones 

4/26/2008 
San Luis 
Obispo Alamo Creek Bridge 0   No           Tom Edell 

4/25/2008 
San Luis 
Obispo Antelope Grade Pond 400 Cattails No Yes No Yes No Private Alan Schmierer 

4/25/2008 
San Luis 
Obispo Cattle Drive Ranch Pond 12   Unknown No No No No Private Alan Schmierer 

4/25/2008 
San Luis 
Obispo Cholame Valley Road Wetland 15 Cattails No Yes No No No Private Alan Schmierer 

4/26/2008 
San Luis 
Obispo Corbett Canyon 0 Cattails Unknown         Private Tom Edell 

4/26/2008 
San Luis 
Obispo Creston Road 70   No Yes Yes No No Private Andrea Jones 

4/25/2008 
San Luis 
Obispo Davis Road #1 4400 Willows No Yes Yes Yes No Private Alan Schmierer 

4/25/2008 
San Luis 
Obispo Grant Lake Intermittent Pond 0 Cattails No         Private Alan Schmierer 

4/25/2008 
San Luis 
Obispo Highway 58 Pond 0 Cattails Unknown         Private Alan Schmierer 

4/25/2008 
San Luis 
Obispo Highway 58 Pond #2 90 Cattails No Yes No No No Private Alan Schmierer 

4/21/2008 
San Luis 
Obispo Hwy 33 Cuyama Valley 0 Cattails Unknown         Private Tom Edell 

4/25/2008 
San Luis 
Obispo Pinole Spring 0 Cattails Unknown         Private Alan Schmierer 

4/28/2008 
San Luis 
Obispo River Road 750 Cattails No Yes Yes Yes No Private Andrea Jones 

4/26/2008 
San Luis 
Obispo Salinas River Wastewater Ponds 0 Cattails No         Private Andrea Jones 

4/25/2008 
San Luis 
Obispo Sea West Ranch 5   No Yes No No No Private Greg Smith 

4/25/2008 
San Luis 
Obispo Shell Creek Road #1 100 Bulrush/Tule No Yes No No No Private Alan Schmierer 

4/25/2008 
San Luis 
Obispo Shell Creek Road #2 400 Cattails No Yes Yes No No Private Alan Schmierer 

4/26/2008 Santa Barbara Bell Road Pond 500 Cattails No Yes No Yes No   Wes Fritz 

4/25/2008 Santa Barbara Cuyama Dairy 0 Mustard Yes         Private Wes Fritz 

4/27/2008 Santa Barbara Grisingher Pond 0 Willows No           Wes Fritz 
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Date County Colony Name Number Substrate 
Grains 
Present Song 

Nest 
Material 

Carrying 
Food Fledglings Owner Observer 

4/25/2008 Santa Clara Del Puerto Canyon Road 50   No Yes Yes No No Private Bob Power 

4/26/2008 Santa Cruz Laguna de las Trancas 220 Bulrush/Tule No Yes No Yes No 

Big Creek 
Lumber 
Company David Suddjian 

4/27/2008 Santa Cruz Scott Creek Marsh 0 Bulrush/Tule Unknown         Public Liz Cook 

4/25/2008 Shasta Clover Creek 0 
Himalayan 
blackberry No         Private Scott Hill 

4/25/2008 Shasta Panorama Point 1000 
Himalayan 
blackberry Unknown Yes Yes No No Private Scott Hill 

4/26/2008 Solano Burke Lane 0 Bulrush/Tule Unknown         Private Robin Leong 

4/26/2008 Solano Creed Road 0 Bulrush/Tule No         Private Robin Leong 

4/25/2008 Solano Hay Road Landfill 0 Cattails No         
Solano 
County Steve Lombardi 

4/25/2008 Solano Lynch Canyon North 0 Bulrush/Tule No         Private Robin Leong 

4/26/2008 Solano Rio Dixon Road 0 Bulrush/Tule No         Private Robin Leong 

4/25/2008 Solano Rush Ranch 200   No Yes No Yes No   Sarah Estrella 

4/25/2008 Solano Turner Parkway 0 Cattails No         Private Robin Leong 

4/25/2008 Stanislaus Ag Slough 7500 Bulrush/Tule Yes Yes No Yes No Private Lyann Comrack 

4/25/2008 Stanislaus Christman Bottom 0 Mustard No           Lyann Comrack 

4/25/2008 Stanislaus County Line Slough 0 Bulrush/Tule No           Lyann Comrack 

4/25/2008 Stanislaus Crabtree 20   No No No No No   Chris Conard 

4/25/2008 Stanislaus Crabtree 2 0   No           Chris Conard 

4/25/2008 Stanislaus Diablo Grande Parkway 0   No           Lyann Comrack 

4/25/2008 Stanislaus Dunton Road/Hoods Creek 330   No           Dan Airola 

4/25/2008 Stanislaus Modesto Wastewater Treatment Plant 0   No           Lyann Comrack 

4/25/2008 Stanislaus Pete Miller 120 Mustard No Yes No Yes No Private Lyann Comrack 

4/25/2008 Stanislaus Road J14 12500   No Yes Yes No No   Dan Airola 

4/25/2008 Stanislaus Simon Newman Ranch 1200 Milk thistle No Yes No Yes No Private Rodd Kelsey 

4/25/2008 Stanislaus Sonora Road/Littlejohn's Creek 15   No No No No No   Dan Airola 

4/26/2008 Sutter Howsley Road 0 
Himalayan 
blackberry No           Kim Fettke 

4/27/2008 Tulare Alvin Souza's Dairy 0 Triticale Yes         Alvin Souza Elizabeth Palmer 

4/26/2008 Tulare Angiola's 0 Triticale Yes No No No No   Tony Kurz 

4/25/2008 Tulare Avenue 368 0   Yes           John Lockhart 

4/25/2008 Tulare Boyd Road 100   Yes           John Lockhart 

4/26/2008 Tulare Cornerstone 1 3000 Triticale Yes Yes Yes Yes Yes   Tony Kurz 

4/26/2008 Tulare Cornerstone 2 100 Triticale Yes No Yes No No   Tony Kurz 

4/26/2008 Tulare Cornerstone 3 0 Triticale Yes           John Lockhart 

4/25/2008 Tulare Cottonwood Creek 0   Yes           John Lockhart 

4/26/2008 Tulare Dead Pig Pond 800 Bulrush/Tule Yes Yes Yes Yes No   Tony Kurz 
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Date County Colony Name Number Substrate 
Grains 
Present Song 

Nest 
Material 

Carrying 
Food Fledglings Owner Observer 

4/24/2008 Tulare Deer Creek Dairy 250 Triticale Yes No No Yes Yes   Scott Frazer 

4/26/2008 Tulare East Toledo 0 Triticale Yes           John Lockhart 

4/25/2008 Tulare Globe Drive Pond 100 Cattails No Yes Yes No No   Tony Kurz 

4/25/2008 Tulare Lake Success 150 Nettles Yes Yes Yes No No DOD, ACE Tony Kurz 

4/26/2008 Tulare North Toledo 0 Triticale Yes           John Lockhart 

4/26/2008 Tulare Riverview Dairy 80000 Triticale Yes No No Yes Yes Private Scott Frazer 

4/27/2008 Tulare TeVelde Dairy 0 Triticale Yes           Elizabeth Palmer 

4/26/2008 Tulare Toledo Pit 300 Cattails Yes Yes Yes Yes No   Tony Kurz 

4/26/2008 Tulare Vander Eyk Dairy 6000 Triticale Yes Yes No No No Private Tony Kurz 

4/25/2008 Tulare Voice of America 0 Triticale Yes           Jihadda Govan 

4/25/2008 Tuolumne Brooks Ranch 0   No           Chris Conard 

4/25/2008 Tuolumne Clay Pit 0 Cattails No           Chris Conard 

4/25/2008 Tuolumne Old Wards Ferry Road 0 
Himalayan 
blackberry No           Chris Conard 

4/25/2008 Tuolumne Old Wards Ferry Road 2 85 
Himalayan 
blackberry Unknown Yes No No No Private Chris Conard 

4/25/2008 Tuolumne Yosemite Junction 550 
Himalayan 
blackberry No No No Yes No Private Chris Conard 

4/27/2008 Yolo Bill's Grasslands 50 
Himalayan 
blackberry No           Roger Adamson 

4/26/2008 Yolo Conaway Ranch 0 Milk thistle No           Roger Adamson 

4/26/2008 Yolo Conaway Ranch Thistles 0 Milk thistle No         Private Roger Adamson 

4/27/2008 Yolo Road 88B 0 Nettles No           Roger Adamson 

4/22/2008 Yolo Sunsweet Dryers 0 Cattails No           Rodd Kelsey 

4/30/2008 Yolo Willow Slough 1500 Milk thistle No Yes Yes No No Private Roger Adamson 

4/26/2008 Yolo Yolo Landfill West 350 Milk thistle Yes Yes Yes No No Private Roger Adamson 

4/25/2008 Yuba Beale Main Gate 0   No           Chuck Carroll 

4/26/2008 Yuba Hallwood Boulevard 10000 
Himalayan 
blackberry Yes Yes Yes No No Private Ted Beedy 

4/27/2008 Yuba Haskell Ranch 0 Cattails No         

Haskell 
family; 
Private Sami LaRocca 

4/25/2008 Yuba Lower Blackwelder Lake 0   No           Chuck Carroll 

4/25/2008 Yuba Miller Dam 0   No           Chuck Carroll 

4/27/2008 Yuba Plumas-Arboga 0 Cattails No           Sami LaRocca 

TOTAL     392581                 
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Appendix 4. 2008 Tricolored Blackbird Survey observations at non-colony sites and sites of unknown breeding status. 

Date County Colony Name Number Substrate 
Grains 
Present Song 

Nest 
Material 

Carrying 
Food Fledglings Owner Observer 

4/27/2008 Alameda Sheridan Road 1   Unknown         Private Richard Cimino 

4/25/2008 Colusa Colusa NWR Viewing Platform 50 Cattails Unknown         Public Ted Beedy 

4/25/2008 Colusa Lurline Road 100   No         Private Ted Beedy 

4/27/2008 Contra Costa Byron Airport 0 Bulrush/Tule Unknown         Private Mike Perlmutter 

4/27/2008 Contra Costa 
Los Vaqueros Reservoir - 
Kellog Creek 0   Unknown         

Public - Contra 
Costa Water 
District Mike Perlmutter 

4/27/2008 Contra Costa Marsh Creek Reservoir 8 Cattails Unknown No No No No Public Mike Perlmutter 

4/26/2008 Kern Highway 178 85               Bob Barnes 

4/25/2008 Kern Red Lake Cattle Pond 0 Cattails No         
USFWS 

Bittercreek NWR Jesse Grantham 

4/26/2008 Kern Tehachapi #1 - El Camino 0   Unknown           Jean Moore 

4/27/2008 Kern Tehachapi #10 - West Ranch 0   Unknown           Jean Moore 

4/27/2008 Kern Tehachapi #11 - Lake Jean 0   Unknown           Jean Moore 

4/25/2008 Kern 
Tehachapi #13 - Meadowbrook 
Spring 0   Unknown           Jean Moore 

4/25/2008 Kern Tehachapi #14 - Sewer Ponds 0   Unknown           Jean Moore 

4/26/2008 Kern Tehachapi #2 - Cub Lake 0   No           Jean Moore 

4/26/2008 Kern 
Tehachapi #3 - Four Island 
Lake 0   No           Jean Moore 

4/26/2008 Kern Tehachapi #4 - Jacks Hole 0   Unknown           Jean Moore 

4/27/2008 Kern 
Tehachapi #5 - Equestrian 
Center 0   Unknown           Jean Moore 

4/27/2008 Kern Tehachapi #6 - CCI 0   Unknown           Jean Moore 

4/27/2008 Kern Tehachapi #7 - Horse Thief 0   Unknown           Jean Moore 

4/25/2008 Kern Tehachapi #8 - Brite Lake 0   Unknown           Jean Moore 

4/27/2008 Kern Tehachapi #9 - Norbitine 0   Unknown           Jean Moore 

4/26/2008 Los Angeles Tonner Canyon 0 Bulrush/Tule No           Tamara Ball 

4/26/2008 Merced Rockshar Dairy 1 Willows Yes         Private John Fulton 

4/26/2008 Merced Van Clief Road 25 Wheat Yes No No No No Private John Fulton 

4/27/2008 Napa Aviation Way Pond 0 Willows Unknown         Private Murray Berner 

4/27/2008 Napa Huichica Creek Pond 0 Cattails Unknown         Public Murray Berner 

4/27/2008 Napa 
Mouth of American Canyon 
Creek 0 Willows No         Public Murray Berner 
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Date County Colony Name Number Substrate 
Grains 
Present Song 

Nest 
Material 

Carrying 
Food Fledglings Owner Observer 

4/27/2008 Napa 
Napa Sanitation District 
Mitigation Pond 0 Bulrush/Tule No         Private Murray Berner 

4/27/2008 Placer Dalby Road 600   No Yes No No No Private Sami LaRocca 

4/27/2008 Placer Wise Road Lincoln Airport 150   No         Private Sami LaRocca 

4/27/2008 Riverside Garner Valley 0 Cattails No         
San Bernardino 
National Forest  Steve Myers 

4/26/2008 Sacramento Arno Rd 500   Yes Yes No     Private Stephanie Jentsch 

4/28/2008 Sacramento Bradshaw Christian 0 
Himalayan 
blackberry No         not known Liz Cook 

4/27/2008 Sacramento Bufferlands 75   No         

Sacramento 
Regional County 
Sanitation District Chris Conard 

4/25/2008 San Diego Campo 0   Unknown         Public 
Thomas 
Blackman 

4/25/2008 San Diego 
Hwy 79 Call Box 79-231 Santa 
Ynez Valley 0 

Himalayan 
blackberry No         presumed Private Gjon Hazard 

4/25/2008 San Diego La Posta 0 Bulrush/Tule Yes         Private 
Thomas 
Blackman 

4/25/2008 San Diego 
Mesa Grande Rd X Black 
Canyon Rd (non colony) 4   Unknown         Private Gjon Hazard 

4/25/2008 San Diego 
Mesa Grande Rd X Ponchetti 
Rd (non colony) 8   Unknown         Private Gjon Hazard 

4/25/2008 San Diego Portero 0 Bulrush/Tule Unknown         Private 
Thomas 
Blackman 

4/27/2008 San Diego Rangeland Road 0 Mallow Unknown         Private 
Thomas 
Blackman 

4/25/2008 
San Luis 
Obispo Cal Poly SLO 0 Bulrush/Tule No         Public Greg Smith 

4/25/2008 
San Luis 
Obispo Chorro Reservoir 0 Bulrush/Tule Unknown         

California Dept. 
of Military Greg Smith 

4/25/2008 
San Luis 
Obispo Cloisters Pond Morro Bay 0 Bulrush/Tule Unknown         City of Morro Bay Greg Smith 

4/24/2008 
San Luis 
Obispo 

Hi Mountain Road Ranchita 
Estates #1 0   No         Private Greg Smith 

4/24/2008 
San Luis 
Obispo 

Hi Mountain Road Ranchita 
Estates #2 0 Bulrush/Tule No         Private Greg Smith 

4/25/2008 
San Luis 
Obispo Turri Road, Morro Bay 0   No         Private Greg Smith 

4/26/2008 Santa Barbara Bonilla Ranch 0 Cattails Yes           Wes Fritz 

4/25/2008 Santa Barbara Caliente Ranch #1 0 Cattails Yes           Wes Fritz 

4/25/2008 Santa Barbara Caliente Ranch #2 0 Cattails Yes           Wes Fritz 

4/25/2008 Santa Barbara Cuyama Elementary School 0 Cattails Unknown           Wes Fritz 

4/25/2008 Santa Barbara Cuyama River 0 Coyote bush No           Wes Fritz 
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Date County Colony Name Number Substrate 
Grains 
Present Song 

Nest 
Material 

Carrying 
Food Fledglings Owner Observer 

4/27/2008 Santa Barbara Guadalupe Sewage Plant Pond 0 Willows Yes           Wes Fritz 

4/27/2008 Santa Barbara Guadalupe Slough 0 Cattails No           Wes Fritz 

4/27/2008 Santa Barbara Lompoc #1 0 
Himalayan 
blackberry No           Wes Fritz 

4/27/2008 Santa Barbara Lompoc #2 0 Cattails No           Wes Fritz 

4/25/2008 Santa Barbara No Name Pond 0 Cattails No           Wes Fritz 

4/25/2008 Santa Barbara Possible Pond 0 Cattails No           Wes Fritz 

4/27/2008 Santa Barbara Punch Bowl 0 Bulrush/Tule No           Wes Fritz 

4/25/2008 Santa Barbara S Turn Pond 0 Cattails No         Private Wes Fritz 

4/27/2008 Santa Barbara Santa Maria Golf Course 0 Bulrush/Tule Unknown           Wes Fritz 

4/27/2008 Santa Barbara Santa Maria, Black & Betteravia 0 Bulrush/Tule No           Wes Fritz 

4/26/2008 Santa Barbara Star Route Pond 0 Cattails No           Wes Fritz 

4/27/2008 Santa Barbara USP Lompoc, Dairy Pond 0 Cattails Yes           Wes Fritz 

4/27/2008 Santa Barbara Vandenberg - Santa Ynez River 0 Coyote bush No           Wes Fritz 

4/27/2008 Santa Barbara Vandenberg pond 0 Bulrush/Tule No           Wes Fritz 

4/24/2008 Shasta Clover Creek Preserve 30               Paula Crumpton 

4/25/2008 Stanislaus Pete Miller and Sullivan 125 Milk thistle No No No No No Private Lyann Comrack 

4/25/2008 Stanislaus Shiloh Road 100   Yes No No No No Private Lyann Comrack 

4/25/2008 Tulare Deer Creek Recharge Basin 0 Bulrush/Tule Unknown         Public John Lockhart 

4/26/2008 Tulare Jorge Dairy 0 Triticale Yes         Private Rose Cook 

4/26/2008 Tulare Pacheco Dairy 0   Unknown         Private Rose Cook 

4/26/2008 Tulare Sierra Dairy 0   Unknown         Private Rose Cook 

4/25/2008 Tuolumne Wamble and Fogarty 10   Unknown         Private Chris Conard 

4/27/2008 Yuba Dairy Road 100   Unknown         Private Sami LaRocca 

4/27/2008 Yuba Flying Rodeo 300   Unknown Yes No     Private Sami LaRocca 

4/27/2008 Yuba Hoffman Road 5   Unknown         Private Sami LaRocca 

TOTAL     2277                 
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INTRODUCTION 
 
The Tricolored Blackbird (Agelaius tricolor) is a near endemic to California with at least 95% of 
the world’s population restricted to the state and only small breeding colonies in Nevada, 
Oregon, Washington, and Baja California, Mexico. A highly colonial species, Tricolored 
Blackbirds form some of the largest colonies of any songbird in North America (Orians 1961, 
Beedy and Hamilton 1997). Their narrow geographic range and formation of immense breeding 
colonies has made them highly vulnerable to disturbance and habitat loss resulting in an 80% 
decline in the past 90 years (DeHaven et al. 1975, Beedy et al 1991, Beedy and Hamilton 1997, 
1999, Kelsey 2008).  Neff (1937) was the first to conduct comprehensive surveys for Tricolored 
Blackbirds in California and found several million birds throughout the state. Recent surveys 
have shown that the population in California is hovering between 250,000 and 400,000 (Kelsey 
2008). This abrupt and significant decline makes the Tricolored Blackbird a top bird 
conservation priority in California.  
 
One of the main causes for their dramatic decline has been the near elimination of native cattail 
(Typha latifolia) wetland complexes throughout the Central Valley following agricultural 
expansion and conversion of wetlands into arable land. Adapting to the loss of their native 
habitat in the Central Valley, Tricolored Blackbirds began to exploit the rich cropland that was 
created. In the early 20th century, Neff (1937) recounts large colonies using the Sacramento 
Valley rice fields for foraging with colonies nesting in the sloughs and waterways of these farms.  
A colony with an estimated 260,000 nests was found in a 60-acre marsh in Glenn County in 1934 
(Neff 1937).  More recently, Tricolored Blackbirds have begun to concentrate their breeding 
colonies in agricultural fields of the San Joaquin Valley. In particular, they are exploiting the 
perfect combination of resources available on and around dairies in California. Triticale in 
particular, a hybrid of wheat and rye grown as silage on dairies for its high nutritional value, 
provides robust structure to construct their nests and these are commonly associated with 
abundant food and water in nearby pasture and feed lots. As a result, the expanding dairy 
industry in the San Joaquin Valley has resulted in a population shift and a consolidation of the 
species into “mega-colonies” of tens of thousands of birds, all concentrated around dairy farms. 
Fifty percent of the breeding Tricolored Blackbirds in California in 2008 were observed nesting 
in silage fields during the 2008 statewide survey (Kelsey 2008) and this has been a recurring 
pattern for the last decade. 
 
The result of this increasing concentration of breeding birds in agricultural fields has been a need 
to focus on protecting these agricultural colonies. The peril of using Triticale as nesting habitat is 
apparent when farmers need to cut the silage crop in mid- to late April, typically in the middle of 
the Tricolored Blackbird breeding effort.  With so many of the breeding Tricolored Blackbirds 
using agricultural fields, most of the reproduction for this species in any given year is dependent 
on the success of these colonies. Over the last 15 years public agencies and Audubon California 
have used public funds for numerous silage buyouts, paying landowners to delay harvest so that 
the Tricolored Blackbirds are able to finish nesting. So far this has resulted in protection of 
600,000 nests and approximately 410,000 Tricolored Blackbird fledglings (Meese 2009a, 
unpublished data). However, this represents only a temporary solution. Long-term conservation 



of the Tricolored Blackbird will depend on reestablishing enough suitable natural habitat in these 
working landscapes that this species does not rely so heavily on agricultural habitats where 
disturbance minimizes breeding success. The Tricolored Blackbird Working Group has set a 
long-term population target of increasing the population to 750,000 birds; meeting this goal will 
depend on substantial efforts to create new and enhance existing breeding colony sites on public 
and private lands across California. 
 
This report is a summary of the recent Tricolored Blackbird triennial statewide survey. Data are 
collected on colony size, location, substrate, and behavior to estimate total population size and 
increase our understanding of habitat use and distribution of this imperiled species. Results of 
this survey, combined with data from previous surveys and ongoing research efforts at the 
University of California (UC), Davis, will help guide conservation efforts of the Tricolored 
Blackbird Working Group. The following summarizes results of the 2011 statewide survey and 
provides recommendations for conservation efforts in the coming years. 
 
METHODS 
 
For the 2011 survey we used the same protocols used during the 2008 survey in order to 
standardize the effort and ensure that results are as comparable as possible. The following are the 
methods and protocols used. 
 
Volunteer Coordination 
The 2011 statewide survey was funded by the US Fish and Wildlife Service (USFWS) and 
coordinated by Keiller Kyle of Audubon California, with assistance from Danielle Heckman of 
San Diego Audubon. Audubon California was responsible for overall survey coordination, 
survey protocols and materials, and maps, as well as coordinating volunteers for areas north of 
Kern County. San Diego Audubon recruited and coordinated survey volunteers for southern 
California. Due to the logistical limitations of distance and geography, having a southern 
California coordinator helped recruit more volunteers, cover more area, and find more Tricolored 
Blackbirds.  
 
The 2011 survey was completely volunteer-based.  Starting in December 2010, volunteers from 
previous surveys were contacted from the Audubon California list. Advertisements were sent to 
several major California birding listservs, including Central Valley Birding and California 
Birding. Audubon chapters were also contacted; several chapters published the survey dates and 
sign up information in their quarterly newsletters. In addition, eBird California and Audubon 
California both advertised the survey on their home pages. After expressing interest in the 
survey, volunteers were instructed to sign up for pre-determined survey areas using the UC 
Davis-based Tricolored Blackbird Portal. This is the first survey to have sign up information, 
maps, and survey protocol readily available online.  
 
Survey Timing 
The survey was conducted April 15-17 to ensure that the majority of Tricolored Blackbirds had 
already established nests but prior to most colonies fledging or being disturbed by farmers 
harvesting their fields. These dates are earlier than previous surveys to better avoid the harvest 
time of silage crops, which complicated the 2008 count due to a few large colonies being cut 



(Kelsey 2008).  A three day window for the survey is used to capture as many birds as possible 
on colonies during their first breeding attempt of the year. Tricolored Blackbirds and colonies 
can shift locations over relatively short periods of time during the breeding season. Making sure 
that a comprehensive count is made in a narrow time window helped ensure we were not 
counting the same birds more than once. We selected dates that included the weekend so that 
volunteers had the flexibility to survey on their own time and not interfere with work 
responsibilities. Volunteers were encouraged to survey throughout the day since there is little 
evidence that Tricolored Blackbird colonies become less active later in the day. Surveying 
throughout the day also allowed volunteers to cover more ground and survey more potential 
colony sites than if they were restricted to surveying in the morning. 

Survey Areas 

All confirmed colony locations from the Tricolored Blackbird Portal were mapped using 
ArcMap 9.2 (ESRI). For each known colony (or set of colonies in close proximity), we created a 
survey area map that showed primary and secondary roads, county boundaries, and colony 
locations. A total of 105 survey areas with corresponding maps by County were created, with 
each area covering approximately 225 square miles (15 miles by 15 miles). These maps were 
converted to pdf format and uploaded onto the Tricolored Blackbird Portal for download and use 
by volunteers during the survey. 
 
There was significant variation in the total area surveyed by each volunteer based on the number 
of known historic colony sites and the distance between sites for each mapped area. Volunteers 
were not expected to cover the entire area, focusing instead on the following priorities: 1) known 
historic colony sites indicated on maps, 2) suitable habitats in vicinity of historically used sites, 
and 3) other suitable habitats across the mapped survey area. Most volunteers signed up for one 
survey area although several groups of volunteers covered multiple survey areas over the three 
day effort. This year, unlike in 2008, no county leaders were established and most of the 
organization of the survey took place online. 

Survey Protocol 

We provided a survey protocol (Appendix 1) for each volunteer that outlined survey priorities, 
guidelines for viewing colonies and duration of site visits, estimating the size of colonies, 
behavioral observations, and recording colony characteristics (e.g. substrate).  

Training 

Three training sessions were held for volunteers at three different locations: Kern National 
Wildlife Refuge, UC Merced, and the Yolo Bypass Wildlife Area in Yolo County. Training 
sessions included an indoor session and site visits to local colonies. The objectives of these 
training sessions were to help volunteers distinguish Tricolored Blackbirds from Red-winged 
Blackbirds, introduce the survey protocol and online database, and to visit local colonies to 
practice identification and colony size estimation.  
 
Colony Size Estimation 
Estimating the number of birds in a Tricolored Blackbird colony that is relatively large is a 
challenging task and accurate counts of large colonies are nearly impossible. For small colonies 
(fewer than 100 birds) volunteers were asked to count all individuals (precise count). For larger 



colonies, scanning counts were used to estimate the number of birds present (see Protocol-
Appendix 1). Three estimates of colony size were reported: minimum number, maximum 
number, and best estimate. While these are still based on visual estimates, they provide a range 
that reflects the likely precision of the estimates. Many of the major colonies in the San Joaquin 
Valley were visited at least once by Bob Meese during his intensive surveys of settlement and 
breeding by Tricolored Blackbirds. Colony size estimates for these colonies were adjusted based 
on Meese’s own observations at those colonies. In addition to visual estimates of the number of 
birds, volunteers were asked to report the approximate area of occupied substrate for each 
colony. These data have been entered along with the visual estimates and can be used in future 
analyses as a secondary estimate of colony size combined with known average nest densities for 
colonies. However, using a similar comparison, Hamilton (1998) reported that visual estimates 
of colony size only varied from estimates based on nest density by an average of 15%. 
 
Colony Observations 
For each colony, volunteers were asked to record colony attributes, including: primary and 
secondary substrate, dimensions of the physical area occupied, presence and distance to open 
water, and the presence of stored grains. Also, volunteers were asked to record behavioral 
observations for Tricolored Blackbirds at the colony sites. These included whether the birds were 
singing or carrying food and if the colony was quiet (indicating a period of incubation). These 
behavioral observations are important for understanding the status of colonies and also help 
evaluate the precision of the colony size estimate, since the activity of birds at the colony 
influences their detection and the numbers estimated. 
 
RESULTS 
 
Abundance 
A total of 100 volunteers participated in the survey, visiting 608 historical and new Tricolored 
Blackbird colony sites in 38 counties (Table 1, Figure 1). Volunteers logged an average 200 
miles of driving for the survey. The statewide population estimate was 259,322 birds at 138 sites 
in 29 counties (Table 2, Figure 2).   
 
The majority of Tricolored Blackbirds (89%) were counted in the San Joaquin Valley and Tulare 
Basin (Tables 3 and 4), matching the results in prior surveys. The three largest concentrations of 
birds occurred in Merced (54%), Kern (24%), and Tulare (9%) counties (Figure 3). The top ten 
largest colonies for 2011 were found in these three counties (Table 5) and 16 of the top 22 were 
from the San Joaquin Valley or Tulare Basin.  Notably, 65% of the population was consolidated 
into only six colony sites in Merced, Kern, and Tulare counties.  
 
The southern California subpopulation was estimated to be 5,965 individuals at 32 sites in three 
counties, with a total of 74 sites visited (Table 2).  This represents an almost 10% increase in 
number at eight more colony sites compared to 2008 survey results. 
 
Substrates 

Agricultural fields, especially triticale and other silage crops, have held some of the largest 
colonies during past surveys and they continued to do so in 2011. Agricultural fields represented 



a relatively small number of colonies (11.2% of all colonies), but held large portions of the 
population (44.6%; Table 6, Figure 4). Silage crops in particular represented four of the top ten 
largest colonies with 42.2% of the Tricolored Blackbird population (Table 5). The largest 
recorded colony for the year was a silage field of Fava Bean and Barley that supported 17.4% of 
the total bird population estimate before an important section of this colony was lost to harvest. 
Milk thistle (Silybum marianum) and bull thistle (Circium vulgare) were also important breeding 
substrates with relatively few sites (12% of total) supporting 33.9% of the population. In 
contrast, natural and semi-natural habitats had the opposite pattern with many sites supporting a 
smaller part of the population. The largest proportion of colony sites (33.6%) occurred in 
wetlands dominated by cattails or bulrush (Schoeneoplectus californicus), but these colonies 
were small and represented only 4.9% of the total population. Similarly, Himalayan blackberry 
(Rubus armeniacus) colonies were prevalent (23.1% of the colonies found), but represented only 
6.9% of the population (Table 6, Figure 4). The remainder of the Tricolored Blackbird colonies 
observed were in a diversity of substrates with relatively small colonies, including tamarisk, 
willows, stinging nettle, and mallow (Table 6; Figure 4).  
 
DISCUSSION 
 
The effort put forth by the 2011 volunteers was unprecedented; 72% more sites were visited by 
fewer volunteers compared to the 2008 survey (Kelsey 2008). Despite the greater effort and 
efficiency, fewer birds were observed this year. Given the difficulties of getting precise estimates 
of colony size, especially for the very large colonies that represent most of the population, the 
total population in California is difficult to estimate precisely. Also, in any survey there are 
undoubtedly birds that are missed. This year a few counties that are known to have historically 
supported breeding colonies were either not covered (e.g. Santa Barbara County) or were not 
surveyed thoroughly (e.g. San Luis Obispo County). However, these areas have historically 
accounted for a maximum of 6,500 birds. This is not a trivial number by Tricolored Blackbird 
standards, but this year’s estimate of approximately 259,000 birds can safely be compared to 
previous surveys, all of which used very similar protocols and had similar or less coverage.  
 
This year’s population estimate represents a substantial decrease from 2008 of approximately 
135,000 birds, or a 34% decline (far more than would have been missed by any gaps in 
coverage). This number is more similar to the population estimate in 2005.  One important 
probable cause of this decline is low reproductive success that has been documented in reports 
over the past three years (Meese 2008, 2009, 2010). Several of the largest colonies in recent 
years have had an average nest success rate of 0.25 young fledged per nest and the reproductive 
success of these colonies has been declining for several years (Figure 5). This may be a major 
factor in the observed population decline despite continued conservation efforts (Meese 2009). 
 
Another potential cause of the population decrease is low survival rates of adults and juveniles. 
These factors are less well studied and quantified. There are few data from which to calculate 
annual survival rate. Using the best existing estimates for reproductive success (0.25 fledglings 
per nest; Meese 2008, 2009, 2010), number of nests per individual (0.67, based on 1.5 adults per 
nest; Beedy et al. 1991) and the 2008 estimated population size (395,000), it is possible to 
generate a crude estimate the annual survival rate based on a linear population growth formula: 
 



Nt = N0(rt) 
(Where t = years, Nt = population size in year t, N0 = starting population size, and r = population 

growth rate or births/individual – deaths/individual) 
 
Given there were an estimated 395,000 Tricolored Blackbird individuals in 2008 and only an 
estimated 259,000 in 2011, this would suggest an annual survival rate of 70%. Compared to 
estimates for other temperate blackbirds that average annual survival between 40% and 50%, this 
is high (Fankauser 1971, Searcy and Yasukawa 1981). However, this estimate does not account 
for the fact that Tricolored Blackbirds are well known to re-nest multiple times each year, either 
at the same location or different sites. Assuming an average of two successful nests per year with 
the same number of fledglings per nest, our annual survival rate estimate to reach the current 
population size is 53%, much closer to more rigorous estimates for related species. In general, 
even though these are coarse calculations, this points to the possibility that low annual 
reproductive output in this species is overcompensating for a survival rate that is at least 
comparable to related species and the fact that Tricolored Blackbirds are capable of breeding 
many times per year. In order to reach the Tricolored Blackbird Working Group’s goal of a 
steady population size of 750,000, it will be imperative to have at least the major Tricolored 
Blackbird colonies successfully producing more fledglings each year. This will require not only 
colony protection and creation of stable breeding sites, but also ensuring access to high quality 
foraging areas, including the protection and maintenance of productive annual grasslands, 
irrigated pastures, and bird-friendly alfalfa fields near colony sites. 
 
The survey data from 2011and estimates from previous surveys, show that the proportion of 
breeding birds during spring continues to increase in the San Joaquin Valley, whereas they are 
tending to stay low or decrease in other regions (Figure 6). Also, the San Joaquin Valley exhibits 
the widest fluctuations in number (Figure 7) and this is where reproductive success is known to 
be low. All of these factors suggest that significant attention should continue to be paid to 
improving habitat availability and reproductive success in the San Joaquin Valley, especially in 
Merced, Kern, and Tulare Counties. These three counties alone hold 88% of the global 
Tricolored Blackbird population in early spring and should be the focus of conservation and 
research efforts.  
 
Consolidation of Tricolored Blackbirds on Farms 
The trend over the past 17 years has been the consolidation of the Tricolored Blackbird 
population into fewer large colonies. This year 79% of the population was concentrated in 
colonies with over 5,000 birds. This is similar to 2005 and 2008 survey results, despite the 
decline in the number of large colonies this year. One possible explanation for this increasing 
concentration of birds in fewer sites is a lack of usable habitat within the agricultural matrix of 
the Central Valley. However, the number of active colony sites was the same in 2011 as in 2008 
(138 and 135 active colony sites, respectively), despite a 34% population decline.  Given the 
same number of colony sites are being used, it seems more birds are choosing to nest in “mega-
colonies” even though many of these colonies are the silage colonies most at risk of disturbance. 
The advantages of being on or near a dairy farm with plentiful insects, water, and grain are 
complemented by the consistent and uniform stalks of the triticale plants used for nests.  
 



Consolidation of Tricolored Blackbird colonies in farm fields, particularly silage and other fields 
associated with dairies, will continue to be a central conservation challenge for this species. 
Some of these colonies breed successfully and produce large numbers of offspring. However, 
many of the largest farm colonies continue to completely fail each year either due to harvest or 
nest predation.  Given the increasing concentration of the world’s population in fewer, larger 
farm field colonies, it will be necessary in the short term to protect these colonies to avoid 
population collapse. The long-term solution, on the other hand, will be to create and protect 
alternative, stable, and well managed breeding habitats. Success will likely depend on creating 
alternative habitats in these same areas since birds will continue to be attracted to historic sites 
due to some degree of site fidelity, and due to the food and water resources that are available on 
these farms. In the long-term, as the secure colony sites are secured and the population stabilizes, 
it may become as or more important to work towards creating many smaller colonies so that the 
impact of any individual colony failure is minimized.  
 
RECOMMENDATIONS 
 

1. Continue to promote Public land use by Tricolors – Merced National Wildlife Refuge 
(MNWR) was a positive model this year for growing the right type of substrate to attract 
Tricolored Blackbirds. Combined, MNWR had 60,000 birds in two colonies 
simultaneously; more than any other site in the state. More public lands that are located in 
areas with quality foraging opportunities should follow the MNWR model and expand 
the amount of secure habitat available to Tricolored Blackbirds. Several colonies were 
found on public lands, including at Brushy Peak County Park in Alameda County, 
Rancho Jamul Wildlife Area in San Diego County, Delevan National Wildlife Refuge in 
Colusa County, and Bitter Creek National Wildlife Refuge in Kern County.  Many public 
sites are not currently managing for spring flooded wetlands or upland habitat that could 
be colonized by Tricolored Blackbirds. The California Department of Fish and Game 
(DFG) and USFWS both have many refuges and reserves that, with modest changes in 
management, could serve as valuable breeding and foraging habitat. The Tricolored 
Blackbird Working Group should prioritize working with public land managers to find 
effective ways for creating and managing habitat for this species on existing reserves.  

 
2. Annual surveys of Merced, Kern, and Tulare Counties – Given that these three 

counties represent 88% of the breeding population in 2011, which has been the case for 
the past decade, surveys should be done annually to assess the yearly responses of 
Tricolored Blackbirds to weather patterns and habitat creation or protection efforts. 
Focusing on these three counties would be an effective way to track the majority of the 
population. A smaller number of volunteers and professionals could cover the area easily 
in a few days and the cost would be far less than the triennial survey.   

 
3. Continue the Triennial survey indefinitely – In addition to annual surveys of the 

population strongholds, the triennial survey should be continued to monitor other parts of 
the state that still house a large portion of the population.  

 
4. Colony protection and management in the Sacramento Valley. Much of the survey 

and conservation work in recent years has focused on early season breeding colonies in 



the San Joaquin Valley, and this will continue to be necessary given the importance of 
this region for most of the Tricolored Blackbird population.  However, many of the 
Sacramento Valley colony sites are used by the same birds later in the spring and could 
be as important for producing offspring. An emphasis needs to be placed on the 
Sacramento Valley colony sites as there is a need for them to be protected and monitored 
to the same extent as those in the San Joaquin Valley. Historically, the Sacramento 
Valley, all the way to Modoc County, had colony sites that held hundreds of thousands of 
Tricolored Blackbirds (Neff 1937, DeHaven 1975). It is not inconceivable that the 
remaining habitat in the Sacramento Valley could sustain those numbers again if targeted 
and well supported conservation efforts are implemented. 

 
5. Updating the Tricolored Blackbird Portal – We recommend, as the 2008 report did, 

that increased use of the Tricolor Portal should be promoted and facilitated by 
improvements to the website. The Tricolored Blackbird Working Group and the Portal 
need to take advantage of the emerging social media networks and the growing tendency 
of birders to share information online. The Portal has not become the clearinghouse for 
Tricolored Blackbird information that it could due to underexposure and the difficulty of 
maneuvering around the site. We recommend that the Portal be updated and better 
connected with the birding communities, so that observations throughout the year more 
regularly get uploaded and made available for tracking distribution of this species. We 
also recommend that the data from the Tricolor Portal be made uploaded to the Avian 
Knowledge Network database, either directly or through eBird. 

 
6. Increasing habitat options on private lands – Based on the results of the 2011 survey it 

is quite clear that private lands are the linchpin for Tricolored Blackbird conservation. 
Due to the relative paucity of public land sites in the Central Valley, it continues to be 
crucial to engage with private landowners to educate them about Tricolored Blackbirds, 
especially when the birds are nesting on their properties, and give them options for 
preserving colonies and colony sites. We need to make a concerted effort to increase the 
amount of secure habitat available on private lands. Currently most Tricolored Blackbirds 
use dairy farm fields and weed patches to nest, both of which are subject to being 
harvested or mowed during the breeding season. The main focus of Tricolored Blackbird 
private lands work should be creating and securing habitat adjacent to these fields using 
monetary incentives through private as well as state and federal government conservation 
programs. Specifically, the USFWS should focus Partners for Fish and Wildlife funds on 
Tricolored Blackbird-specific projects among agricultural landowners, as well as private 
duck and hunting clubs to change land management practices to incorporate Tricolored 
Blackbird breeding and foraging habitat into the maintenance schedule of managed 
wetlands. Several refuges in the San Joaquin Valley have begun to manage for Tricolored 
Blackbirds, with positive results for both colony size and reproductive success. The 
Natural Resources Conservation Service is well connected to the agricultural community 
in California and has established a Tricolored Blackbird-specific fund that, starting in 
2012, will be used for colony protection and habitat creation and enhancement. We 
recommend that this fund be maintained over the next 5-10 years to support recovery of 
this species. Good examples of what is possible are several managed wetlands that have 
altered their management with financial help to maintain cattail marshes throughout the 



spring. This has resulted in several thousand Tricolored Blackbirds nesting at these sites 
for three consecutive attempts (Kelly Weintraub, pers. comm.). The birds choose natural 
habitat consistently when it is made available, and we should be encouraging creation and 
management of these natural habitats in areas where they can attract Tricolored 
Blackbirds away from the ‘mega colonies’ in agricultural fields. 
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TABLES 
 
 

Table 1. Number of counties surveyed and occupied sites  
Visited, and active colonies in different regions of California.  

Region 
No. of 

Counties 
Occupied 
Counties 

Sites 
Visited 

Active 
Sites 

Northern 
California 

6 3 30 7 

Sacramento 
Valley 

11 9 269 38 

Central Coast 6 5 34 7 
San Joaquin 

Valley 
7 6 118 25 

Tulare Basin 3 3 82 29 
Southern 
California 

5 3 75 32 

Total 38 29 608 138 

 



Table 2. Number of birds seen by region and by county during statewide surveys 1994-2011 

Region//County 1994 1997 1999 2000 2001 2005 2008 2011 

Northern California         

Humboldt 100 32 0 0 0 0     

Lake 0 60 0 0 0 0 711 421 

Lassen 0 6 0 300   0     

Mendecino 0 12 15 0 0 0 835 315 

Modoc 250 250 0 0   0   180 

Napa 11 400 600 104   300 0 0 

Shasta 2,585 0 0 0   20 1,030   

Siskiyou 947 250 0 0   0     

Sonoma 30 0 0 0   0 0 0 

Marin 400 0 0 0   0 0 0 

Sacramento Valley         

Amador             6,600 350 

Butte 0 0 5,958 5,224 500 0 2,541 0 

Calaveras 0 8,313 0 720   30 385 120 

Colusa 27 4,175 1,031 2,500 13,000 0 301 923 

El Dorado 0 200 0 0   250 0 0 

Glenn 2,000 0 0 0   0   500 

Placer 1,000 658 4,500 6,200 2,800 1,600 12,050 3,310 

Sacramento 94,028 31,338 2,000 14,503   16,400 3,551 6,105 

Solano 5 75 33 0 0 2,000 200 2,275 

Sutter 235 0 400 200   0 0 1 

Tehama 0 35 5,000 0         

Yolo 475 200 0 50 400 3,070 1,900 5,080 

Yuba 597 950 0 0   250 10,405 500 

Central Coast         

Alameda 24 1,200 4,000 0   200 28 2,200 

Contra Costa 400 0 0 0   0 358 0 

Monterey 2,220 5,900 1,756 983 3,545 30 50 10 

San Benito 0 778 0 1,282     66   

San Luis Obispo 0 660 261 1,000   4,210 6,242 197 

Santa Clara 3,500 550 0 0   100 50 0 

Santa Cruz 0 0 0 200   0 220 0 

San Joaquin Valley         

Fresno 21,150 2,550 39,390 5,061 10,000 1,550 1,000 400 

Madera 0         2,960 117 505 

Merced 79,100 13,000 3,071 27,100 71,500 17,900 154,674 139,170 

San Joaquin 15,978 11,857 0 7,073   0 0 0 

Stanislaus 3,928 150 4,126 15 0 12,180 21,910 1,900 



Region//County 1994 1997 1999 2000 2001 2005 2008 2011 

Tuolumne 0 0 0 175 1,100 250 635 170 

Tulare Basin         

Kern  72,255 17,000 1,600 7,875 11,100 155,407 69,702 61,825 

Kings 10,000 33,300 0 10,000 950 0 2,500 2,950 

Tulare 50,000 55,500 14,000 19,800 59,000 18,500 90,800 23,950 

Southern California         

Los Angeles 815 430 1,053 610   5,100 1,270 1,066 

Orange 1,034 231 300 195   0     

Riverside 2,175 38,356 4,000 10,000 80 12,200 2,150 4,132 

San Bernardino 0 300 1,000 0   0 700 0 

San Diego 2,000 3,236 175 1,990 150 395 1,367 767 

Santa Barbara 2,000 0 0 0 80 2,900 500   

Ventura 90 0 0 0   0     

Total 369,359 231,952 94,269 123,160 174,205 257,802 394,848 259,322 
 
 
 
Table 3. Total numbers of birds seen in each region during statewide surveys 1994-2011 

Region 1994 1997 1999 2000 2001 2005 2008 2011 

Northern California 4,323 1,010 615 404 0 320 2,576 916 

Sacramento Valley 98,367 45,944 18,922 29,397 16,700 23,600 37,933 19,164 

Central Coast 6,144 9,088 6,017 3,465 3,545 4,540 7,014 2,407 

San Joaquin Valley 120,156 27,557 46,587 39,424 82,600 34,840 178,336 142,145

Tulare Basin 132,255 105,800 15,600 37,675 71,050 173,907 163,002 88,725 

Southern California 8,114 42,553 6,528 12,795 310 20,595 5,987 5,965 

Total 369,359 231,952 94,269 123,160 174,205 257,802 394,848 259,322
 
 
 
Table 4. Percent of population nesting in each region during statewide survey 1994-2011 

Region 1994 1997 1999 2000 2001 2005 2008 2011 

Northern California 1.2% 0.4% 0.7% 0.3% 0.0% 0.1% 0.7% 0.4% 

Sacramento Valley 26.6% 19.8% 20.1% 23.9% 9.6% 9.2% 9.6% 7.4% 

Central Coast 1.7% 3.9% 6.4% 2.8% 2.0% 1.8% 1.8% 0.9% 

San Joaquin Valley 32.5% 11.9% 49.4% 32.0% 47.4% 13.5% 45.2% 54.8% 

Tulare Basin 35.8% 45.6% 16.5% 30.6% 40.8% 67.5% 41.3% 34.2% 

Southern California 2.2% 18.3% 6.9% 10.4% 0.2% 8.0% 1.5% 2.3% 

 



Table 5. Top 22 largest Tricolored Blackbird colonies observed in 2011. Included is the county, 
percentage of the total population, substrate the birds nested in, and whether grains were 
present at the site. 

County Colony Name Number
 % of 
Total 

Substrate 
Grains 
Present

Merced Sandy Mush and 99 45,000 17.4% Fava Bean/barley Yes 

Merced Merced NWR: West Farmfield 40,000 15.4% Milk Thistle Yes 

Kern Costa's Dairy 24,000 9.3% Triticale Yes 

Tulare Deer Creek Dairy 22,500 8.7% Triticale Yes 

Merced Merced NWR: Duck Slough 20,000 7.7% Bull Thistle Yes 

Kern West Poso 18,000 6.9% Triticale Yes 

Merced Owens Creek 15,000 5.8% Milk Thistle Yes 

Merced South of Childs 10,000 3.9% Milk Thistle Yes 

Kern Basin 6 9,600 3.7% Tamarisk No 

Merced Edminster Rd and 2nd Av 4,700 1.8% Himalayan Blackberry No 

Riverside Warren Road 3,000 1.2% Mallow Yes 

Kings Mid-Hacienda Ranch 3,000 1.2% Tamarisk No 

Yolo County Road 92B 2,700 1.0% California Blackberry Yes 

Placer Twelve Bridges and Hwy. 65 West 2,500 1.0% Himalayan Blackberry No 

Sacramento Elder Creek at Bradshaw Road 2,500 1.0% Himalayan Blackberry No 

Kern Wind Wolves: Santiago Springs 2,500 1.0% Stinging Nettle No 

Kern Tule Road #2 2,000 0.8% Cattails No 

Sacramento White Rock Road at Prairie City SVRA Entrance 2,000 0.8% Himalayan Blackberry No 

Kern Wind Wolves: Little Lobo 2,000 0.8% Willows No 

Merced Keaton and 4th 1,500 0.6% Himalayan Blackberry Yes 

Tulare Dead Pig Pond 1,500 0.6% Cattails Yes 

Yolo East of Madison 1,500 0.6% Himalayan Blackberry No 

 



Table 6. Proportion of colonies in each substrate observed within each survey region and for California overall. Also shown at 
bottom is the percent of total birds observed for each substrate across California. 

Region 
Bull 

Thistle  
Cattail/ 
Bulrush

Fava Bean/ 
Barley 

Himalyan 
Blackberry 

Milk 
Thistle Mallow 

Stinging 
Nettle Tamarisk Triticale Willow N 

Northern California  0.0% 72.2% 0.0% 27.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 7 

Sacramento Valley  9.2% 13.7% 0.0% 70.2% 0.5% 4.6% 0.0% 0.0% 0.0% 0.0% 38 

Central Coast  0.0% 59.1% 0.0% 0.0% 7.7% 0.0% 0.0% 0.0% 17.8% 0.0% 8 

San Joaquin Valley  13.4% 0.9% 31.8% 3.0% 46.7% 0.0% 3.8% 0.0% 0.4% 0.0% 25 

Tulare Basin  0.1% 5.9% 0.0% 0.0% 0.1% 0.0% 4.7% 13.8% 72.7% 2.4% 29 

Southern California  2.5% 24.4% 0.0% 0.5% 0.0% 51.3% 17.5% 0.0% 0.1% 1.9% 31 

All Sites 3.7% 33.6% 0.7% 23.1% 8.2% 4.5% 12.7% 1.5% 6.0% 6.0% 138 

% Birds for all sites 8.1% 4.9% 17.4% 6.9% 25.8% 1.7% 4.1% 4.7% 25.5% 0.9%   
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Figure 1. Colony sites visited in 2011 
 

 
 
 



Figure 2. Population estimates from statewide census efforts 1994 - 2011. 
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Figure 3. Abundance of Tricolored Blackbirds in 2011 by County (gray indicates 
counties that were not surveyed. 

 
 



Figure 4. Proportion of birds and colonies observed in different substrates. 
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Figure 5. Reproductive success of large colonies in San Joaquin Valley  
2005-2010 (Reproduced from Meese, 2009) 
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Figure 6. Percent of Tricolored  Blackbird population nesting in different regions of 
California during annual surveys 
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Figure 7. Population estimates from statewide censuses for the Central  
Valley and southern California subpopulations. 
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APPENDIX 1 
 

Survey Protocol 

Thank you for volunteering to participate in the 2011 Tricolored Blackbird Survey. This survey 
is conducted every three years in order to estimate population size and track changes in the status 
of the Tricolored Blackbird population. This information is critical for guiding our conservation 
efforts and could not be accomplished without your help and the extensive efforts of other citizen 
scientists across the state. The following protocol outlines the methods to be used during the 
survey and how to report your observations. 

Our goal is to develop the best estimate of the statewide population as possible. The more areas 
that are surveyed where the presence and number (or absence) of Tricolored Blackbirds is 
recorded, the better the estimate will be. 

I. Scouting 

It is very useful to check on nearby sites and search the surroundings before the dates of the 
official survey. This will streamline the survey and allow you to spend more time at the colonies 
that require the most effort to observe and count. By April 1 most colonies will be active for their 
first round of breeding. In the more southerly colonies some nests will already have hatched 
young. It appears that 2011 could be an ‘early’ year for Tricolors. Estimating the colony size and 
observing the behavior and habits of the Tricolored Blackbirds at this point is interesting and 
good practice. 

II. Timing 

The 2011 survey window is April 15th to 17th. All observations that will be reported as part of 
the 2011 survey should be carried out on one or more days between April 15 and 17. Tricolored 
Blackbirds and colonies can shift locations over relatively short periods of time during the 
breeding season. Making sure that a comprehensive count is made in a narrow time window 
helps ensure we are not counting the same birds more than once. 

Subsequent observations at any future date should also be noted and can be submitted via the 
Tricolored Blackbird Portal (http://tricolor.ice.ucdavis.edu). 

III. Survey Locations and Priorities 

Breeding colony locations are on maps provided to you were all discovered on previous censuses 
dating back to the early 1980s and 1990s, or incidentally discovered and documented at other 
times. Some sites were found during the last statewide census in 2008. Each volunteer team has 
been asked to survey a specific area within their county and, in most cases, to visit specific 
colony sites. Given there are colony sites that span several decades, we have developed a priority 
order for surveying these sites:  

http://tricolor.ice.ucdavis.edu/


Priority One: visit and document the number (or absence) of Tricolored Blackbirds at colony 
sites that have been documented between 2001-2010. These are the most updated and recently 
active sites and should be the focus of the survey.  The 1991-2000 and 1981-1990 sites are lower 
priority and most likely will only need to be driven by to confirm if habitat exists or not. If 
habitat does still exist in these older colony sites, please scan the area quickly to confirm the 
presence or absence of Tricolor colonies. 

Priority Two: survey suitable habitat in areas around assigned colonies and in areas where 
Tricolored Blackbirds have been reported or seen before. Focusing on the habitat surrounding the 
2001-2010 points will be most efficient and the color maps of your area will help you identify 
potential habitat areas more easily. 

Priority Three: survey other areas in the county where there is suitable habitat. Ideally you are 
already familiar with these former colony locations, but if not, the locations of 2001-2010 
colonies and other reported sites should be easy to find from the maps we provide. 

Ideally you are already familiar with these former colony locations, but if not, the locations of 
previous colonies and other reported sites should be easy to find from the maps we provide. 

IV. Survey Protocol 

Viewing the colony 

In general, it is best to avoid any disturbance of nesting birds, as the disturbance can cause nest 
failure. This is especially true for Tricolored Blackbirds and other colony nesting species, since 
pairs are in close proximity to each other, and a single disturbance can cause the failure of many 
nests. Under no circumstances should volunteers enter the colony. 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 observer to determine how close is too close. 
Under most circumstances, colonies can be surveyed from just outside the boundaries of the 
vegetation in which the birds are nesting. The majority of sites will be readily viewable from 
public roads and allow close and thorough study. Sometimes roadsides provide an elevated view 
of a colony, and thus a better perspective from which to estimate colony dimensions and 
numbers of birds. 

Private property should also be respected. Do not enter private property unless you have received 
permission. A Fact Sheet about the survey has been prepared and is available for you to give 
interested landowners (or others) to inform them about the survey. 

Colony Name 

Use the colony name given in the list of colonies that you have been provided and that are used 
to label the colony on the maps (if you have been assigned to specific colonies). If this is a new 
colony (not already entered in the online database and not in the list of colonies provided), please 
give the site a logical name. Be sure to not use the name of the private landowner unless you 



have permission. Also, please provide directions to the site (if this is a new colony), with enough 
detail that another observer could get to that location. 

Latitude and Longitude 

If this is a known colony that you have been assigned to visit, no need to record the site 
coordinates. For new colony sites, if you have a GPS unit, please use it to collect and record the 
latitude and longitude of the site during the survey. Record the datum used by the GPS unit (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 there are two ways to identify and record the coordinates. First, when 
entering your new location on the Tricolored Blackbird Data Portal, you can use the built-in 
Google Maps tool to zoom in and place a marker at the location. The latitude and longitude will 
automatically be entered when you do this. Alternatively, you can use Google Earth, an 
extremely useful and user friendly, free global mapping tool. Search for and zoom into the 
location in Google Earth. Insert a place mark at the location (be sure to move the marker to the 
actual spot) and the latitude and longitude will be recorded in the “Properties” of that marker. 

Duration 

Be sure to record the amount of time you spend at each colony site (including those where there 
are no Tricolored Blackbirds this year). Spend as much time at each colony as you need to get 
your best estimate of the number of birds. If after 10 to 15 minutes at a known colony site you 
have not seen any Tricolored Blackbirds, move on to survey new sites or areas. If Tricolored 
Blackbirds are present, use your own judgment about how much time to spend at the colony. In 
general, prolonged viewing of a colony will improve your estimate and the larger the colony the 
more time should be spent. This is particularly true for very large colonies (> 10,000) where it 
may take some time to evaluate the number of birds. With such large colonies, the more time you 
spend at the colony, the more the apparent chaos will give way to a semblance of order, enabling 
you to better estimate the size of the colony and gather observations of singing males, nest-
building females, adults feeding chicks, or fledglings. 

However, the time spent at one colony is at the expense of visiting more areas and documenting 
additional colonies. Do not spend too much time at small colonies where you can estimate the 
number of birds quickly. In this case, finding and counting new birds will be more valuable for 
the statewide estimate. 

Colony Size 

A Tricolored Blackbird colony can range from 20 birds to 100,000 or more birds. For this 
survey, all estimates will be based on visual counts of the birds at a colony. Please only count 
the birds that you can see. Do not estimate the number of birds that are hidden from view 
in the colony substrate. For small colonies, precise counts can be made, but in larger colonies a 
visual estimate will be necessary. The method used should be indicated on the data sheet. 

Precise Counts 



For small colonies (approximately less than 200 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, and are otherwise 
extremely active, precise counts will be impossible. To estimate the number of birds in large 
groups during this survey there are two ways to estimate number depending on whether birds are 
flying by or 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. 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 or water source. In this case, 
the number of birds in these flight paths 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 many cases observers will need to employ both strategies. Position yourself somewhere with 
good visibility and use a timed count of the flying birds as they leave the colony. Once the flow 
of leaving birds has dropped off, then conduct a scanning count of the visible birds remaining 
within the colony itself. The scanning count of the colony should be repeated a few times to 
improve the estimate. Add the estimate of birds flying away from the colony to the count of birds 
within the colony. There is space on the data sheet to record your best estimate of birds, as well 
as what you think the minimum and maximum number of birds are at the colony. These 
minimum and maximum estimates will give us 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 us with an approximation of colony size and not an exact 
count. All large colonies that you find will be revisited by one or more experts, regardless. 

Sex Ratio 

The accuracy of the count will also depend on the sex ratio of birds observed and this depends on 
activity at the colony. Some colonies that are just forming will have both males and 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 incubation may have begun). Tricolored Blackbird flocks often separate into groups 
of males and females. A quick estimation of the numbers in each sub-flock can be used to 



determine 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 estimate. 

Colony Observations 

Locating new colonies and estimating colony sizes are the primary goals of the survey; however, 
the characteristics of colonies, the surrounding environment, and the behavior of the birds are all 
valuable for assessing the status and health of colonies. 

Nest Substrate 

Observers should record the nesting substrate of observed colonies. There is space on the data 
sheet to record both primary (dominant) and secondary substrates. Tricolored Blackbird native 
habitat consists of young, freshwater marsh dominated by tules or cattails, but they also nest in a 
variety of other vegetation types that provide enough structure and cover to build nests. In 
addition, they also now regularly nest in grain crops, particularly triticale fields in association 
with dairy farms. Likely substrate plants are: bulrush/tule, cattails, blackberry, milk thistle, 
nettle, and grains like triticale, wheat and barley. Other substrates include: willows, cottonwood, 
Arundo, desert olive, mustard, prickly lettuce, mule fat, coyote brush, raspberry, rice, tamarisk, 
and poison hemlock. 

Colony Surroundings 

In addition to locating and viewing the colony, it is useful to describe the surroundings. In 
addition to nesting substrate, Tricolored Blackbirds also require a source of open water and 
suitable foraging areas (e.g. upland pasture, grassland, and alfalfa). They can fly several miles to 
sources of abundant food (like farms with stored grains). Knowing about these locations will 
assist in future surveys and 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! On the data sheet, if source of water or stored grains are identified, please record the 
presence of stored grains nearby and the distance to water. Also, note the dominant land use 
surrounding the colony (type of agricultural crop, natural vegetation type, etc). 

Colony Area 

Observers should try to record the approximate length and width of the breeding substrate within 
the colony. These measures will be used to calculate the total area of the colony. Since breeding 
substrate often occurs in patches over a larger area, size estimation is approximate. Colony area 
will be used with what is known about the average nest density within Tricolored Blackbird 
colonies to develop a secondary estimate of the number of birds in the colony. 

 Measuring Width and Length: Where possible, observers should pace out two sides of the 
colony, using strides that approximate one meter. Record the number of meters for these 
two sides on the data sheet. 

 Aerial Photos: Using satellite photos that are provided, observers can highlight the 
boundaries of the colony being used. These marked-up photos should be sent in with 



paper copies of datasheets following the surveys. These will provide a means for 
mapping the extent and calculating the total area of colonies observed. 

Behavior and Colony Status 

Behavior of birds at a colony and the current activity at the colony are also important sources of 
information for understanding the seasonal timing of breeding and success of particular colonies. 
Important observations to record on the datasheet include: 

 Singing: pronounced chorus of males heard singing at a colony 
 Carrying Nest Material: females observed carrying nest material (e.g. grass) 
 Colony Quiet: if the colony is relatively quiet (no singing or large groups of males and 

females moving about) and primarily males are visible, this may indicate that incubation 
has begun and females are on nests. 

 Carrying Food: adults observed carrying food (usually insects protruding from bill) 
 Fledglings: observed young birds in association with adults. 

Mapping New Colonies 

In order to better ensure that we record the location of new colonies accurately, please use the 
street and colony maps provided (or another map you have available and can copy) to mark the 
location of new colonies you find and visit. These will be stored and used later for data quality 
checking. 

Survey Routes 

Using the maps provided or other maps you have available to indicate the routes taken during the 
survey by highlighting the roads and areas surveyed. These should be sent in with the datasheets 
and aerial photos following the survey. 

Total Survey Time and Mileage 

Please record the total time, number of observers in your team, and miles you drove for the 
survey. These can be recorded separately and emailed to Keiller Kyle (kkyle@audubon.org). 

mailto:kkyle@audubon.org
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Introduction 

The tricolored blackbird, Agelaius tricolor, is unique to California and much loved.  Among its many 

interesting attributes, the tricolor is colonial, and nests in large groups that place heavy demands upon 

the local biota, especially insects.  Globally, colonial species are believed to be highly vulnerable, and 

many have become conservation targets.  The tricolor, originally a marsh dweller found by the millions 

in both Central Valley and coastal locations (Neff 1937), has responded to widespread, severe 

reductions in its native breeding and foraging habitats by learning to utilize a wide range of native and 

introduced wild and cultivated plant species as nesting habitat and to feed on a diverse array of plant 

and animal foods using foraging strategies as diverse as any North American passerine. 

During the breeding season, the tricolor is insect-dependent as females require insects to form eggs and 

nestlings require insects for their first 9 days of life.  These two attributes, coloniality and insectivory, 

place severe constraints on a native passerine living in anthropogenic landscapes, where both insects 

and blackbirds are typically considered pests. 

Because much native nesting habitat has been converted to agriculture and stored grains provide an 

essentially limitless food resource, tricolors have since the 1980’s nested in large numbers in association 

with dairies.  This change in nesting habitat has had serious consequences: first, annually all of the eggs 

and nestlings in entire colonies are lost when the grain fields serving as nesting substrates are harvested 

as part of normal agricultural operations, and second, grains do not provide the nutrition required for 

breeding, so even conserved colonies are often unproductive, with few fledglings produced. 

Following the breeding season, most tricolors are found in the Sacramento Valley where they aggregate 

with red-winged and other blackbird species and feed, often in large flocks, on ripening rice.  An 

unknown number of adult tricolors is shot each fall due to their similarity in appearance to red-wings, as 

red-wings are exempted from protection under the Migratory Bird Treaty Act and are legally shot each 

fall as they feed on ripening rice. 
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As a result of these and other factors, tricolor populations plummeted in the 20th Century from several 

million birds to a few hundred thousand (Beedy and Hamilton 1997), and in 2004 the tricolor was 

petitioned for listing under the California and federal Endangered Species Acts.  Although these petitions 

were denied, the tricolor is listed as a priority species of special concern and its abundance has 

continued to decrease (Meese 2013).  Recent research showed that the species has suffered chronically 

low reproductive success since 2007 and that reproductive success is correlated with insect abundance 

(Meese 2013).  The California Fish and Game Commission has included on its August 6, 2014 agenda a 

consideration for an emergency listing of the tricolor due primarily to the continuing rapid decline in 

abundance as documented in the 2014 Statewide Survey. 

The triennial Tricolored Blackbird Statewide Survey is the primary means by which the species 

population is monitored, and this report summarizes the results of the 2014 Survey. 

Methods 

I was asked to coordinate the 2014 Statewide Survey by U.S. Fish & Wildlife Service staff in late autumn, 

2013.  I accepted this pro bono position as I had worked with tricolors for a decade and had numerous 

professional contacts who would likely help with soliciting qualified individuals to participate as well as 

help to coordinate the survey. 

Survey Dates.  Tricolored blackbirds may most accurately be counted when at their breeding colonies, 

as the birds are relatively sedentary and much effort has been expended in locating and documenting 

their colonies, with many concerned citizens entering records of colony locations into the Tricolored 

Blackbird Portal (tricolor.ice.ucdavis.edu).  But the species breeds throughout a long breeding season 

that may begin as early as late February in some parts of the southern San Joaquin Valley (S. Frazer, 

pers. comm.) and ends in most years in early August in the southern Sacramento Valley (Meese, unpub. 

data).  Thus, the exact timing of the statewide survey is an effort at optimization: to time the survey to 

the interval when the maximum number of birds is found in breeding colonies, before the first colonies 

to establish have completed the breeding cycle and prior to the period when first breeders disperse 

north to breed again (Hamilton 1998). 

The 2014 Statewide Survey was held over 3 days, from April 18-20.  A three day interval is used to 

maximize participation by the largest number of volunteer observers while minimizing the risk of 

double-counting birds that may have moved from one breeding colony (as following cessation of 

breeding or colony abandonment) to another. 

Coordination.  The triennial statewide survey has since 2008 been organized as essentially a three 

tiered effort, and I followed this design in 2014:  

1st tier is a statewide coordinator,  

2nd tier is county coordinators, and  

3rd tier is volunteer participants. 

Statewide Coordinator.  I served as the statewide survey coordinator.  The statewide survey 

coordinator is responsible for identifying and recruiting qualified persons to serve as county 
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coordinators, producing and disseminating via the Portal documents to support the survey (survey 

protocol, survey field form, descriptions of colony estimation methods, natural history information, and 

several others), communicating with county coordinators and persons interested in volunteering to 

participate in the survey, assembling all of the records of observations, ensuring that each record is 

checked for accuracy, assembling and ensuring the quality of the entire data set, and preparing this final 

report. 

County Coordinators.  Beginning in late 2013 I began to communicate with colleagues consisting of 

agency and NGO staff and environmental consultants with much field experience with tricolored 

blackbirds.  I requested their assistance in the survey effort by serving as county coordinators, with the 

assumption that those with the most local knowledge and experience could best survey a species that 

occurs throughout California but is for many notoriously difficult to find during the breeding season.  

Each county coordinator was known by me or recommended to me by one with much experience with 

tricolored blackbirds to be highly qualified and knowledgeable about the occurrence of tricolors in their 

respective counties.  I received commitments from each county coordinator to volunteer to organize 

thorough surveys of breeding tricolors in their respective counties.  In spring, 2014 I met with Monica 

Iglecia of Audubon California who offered to assist my efforts and to use her position to solicit county 

coordinators for the few counties that still lacked them as well as to advertise via Audubon chapter 

newsletters and similar venues for interested volunteer participants - concerned citizens who knew 

about the decline in tricolors and who wished to help to monitor the health of the species. 

Participants.  Statewide survey participants consisted of the statewide coordinator and the county 

coordinators plus individuals who were selected by county coordinators, individuals who responded to 

requests for assistance posted to the Portal and Audubon California appeals, and individuals who 

contacted one of the coordinators directly to offer to participate.  In the majority of cases, volunteers 

had participated in previous statewide surveys so were familiar with protocols and procedures, including 

data entry via the Portal, but in a minority of cases volunteers were participating in their first statewide 

survey and received assistance in protocols and procedures from county coordinators and from 

materials posted on the Portal. 

Tricolored Blackbird Portal.  The Tricolored Blackbird Portal (tricolor.ice.ucdavis.edu), developed in 

2008, was used to help to coordinate at the county and individual levels by disseminating information 

on protocols to county coordinators and volunteer participants, providing pdf copies of field forms for 

download, and pdf copies of colony location maps for download for those county coordinators who 

requested them. 

Timeline.  County coordinators were identified and asked to participate from November, 2013 through 

February, 2014, with the final 3 county coordinators identified during March, 2014.  As each county 

coordinator was identified, he/she was asked whether they needed help in identifying survey team 

members.  The majority of county coordinators preferred to assemble their own survey teams, but the 

minority who requested assistance were put in touch with individuals who had responded to a request 

for assistance posted to the Tricolored Blackbird Portal as well as to several Audubon chapter requests 

via newsletters and postings to websites. 

Training Session.  A single training session was held on Sunday, April 13, 2014 at the Glide Ranch 

outside Davis, Yolo County.  The training session was jointly provided by Audubon California staff 
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(Monica Iglecia and Megan Hertel) and myself, and consisted primarily of a PowerPoint presentation 

that I developed that covered species characteristics for field identification, a review of the species’ 

natural history, a review of its breeding behavior, breeding colony identification, characteristics, and size 

estimation, and a review of data entry into the Portal.  A portable document format (pdf) version of the 

training presentation was posted to the Portal for use by survey participants who were unable to attend 

the training session. 

Data Entry.  In general, survey participants entered records of their observations into the Portal.  In 

some cases, participants provided their results to county coordinators, who then entered the results for 

the entire county into the Portal.  And in two instances, county coordinators provided the results of the 

county surveys to me and asked me to enter their records into the Portal. 

Fundamentally, the Portal contains two types of records, location records and observation records.  

Location records consist of geographic and ecological information (e.g., nesting substrate type, 

surrounding land uses) that describe specific locations where birds were confirmed to breed, as well as 

locations of aggregations of non-breeding birds.  Observation records consist of the who, what, when, 

where information specific to occurrences of birds at breeding colonies or in non-breeding aggregations 

(who saw them, how many were there, where they were, when they were seen, etc.). 

For security and data integrity reasons, participants lacking Portal accounts were provided them 

typically within minutes after they were requested via email, and a review of data entry procedures was 

provided on the Portal.  As all observation records must be associated with location records, participants 

were instructed to add all new location records (records of locations of breeding colonies that did not 

already exist in the Portal) first, and then to add records of their observations to these location records.  

Note that we emphasized the value of records of non-occupancy (observations of unoccupied sites to 

confirm absence of birds), as the metric used to estimate survey completeness was the number of 

known locations surveyed, and since most sites surveyed were not occupied by breeding birds, it was 

essential to identify both occupied and unoccupied sites to estimate the thoroughness of the survey 

effort. 

Results 

The 2014 Tricolored Blackbird Statewide Survey was conducted from April 18 to April 20, 2014. 

A total of 38 county coordinators and 143 volunteers participated in the survey. 

A total of 145,135 birds was counted in 37 counties from 41 counties and 802 locations surveyed.  

Tricolored blackbirds were observed at a total of 143 locations (Table 1).  This represents a near 

quadrupling of the number of locations surveyed since the 2000 statewide survey, when only 206 sites 

were surveyed (Hamilton 2000). 

The rate of decline in the number of tricolors appears to be increasing.  From 2008 to 2011 the number 

of tricolors dropped by 34%, from 395,000 to 258,000 birds (Kyle and Kelsey 2011), but from 2011 until 

this year the number of tricolors dropped by 44%, from 258,000 to 145,000 birds (Figure 1). 
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Figure 1.  Population trend from 2008 to 2011. 

 

A total of 75 new location records was added to the Portal by 27 different users as result of statewide 

surveys.  This is the same number of new location records as was added as a result of the 2011 

statewide survey (Figure 2). 

 

Figure 2.  New colony location records added to Portal. 
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Table 1 presents a summary of the results by county. 

Table 1. Statewide Survey Results by County. 

County Locations 
Surveyed 

Locations 
Occupied 

Number of Birds Proportion of 
Total 

Alameda 27 1 50 0.034 

Amador 6 2 5500 3.793 

Butte 6 1 60 0.041 

Calaveras 9 5 404 0.279 

Colusa 23 0 0 0 

El Dorado 9 5 1375 0.948 

Fresno 25 1 6 0.004 

Glenn 29 1 300 0.207 

Kern 64 12 3977 2.743 

Kings 15 1 5000 3.448 

Lake 6 1 150 0.103 

Lassen 2 1 232 0.16 

Los Angeles 11 6 4707 3.246 

Madera 10 2 27166 18.735 

Mariposa 1 1 13 0.009 

Mendocino 5 1 100 0.069 

Merced 46 5 10532 7.263 

Monterey 22 6 399 0.275 

Napa 11 1 70 0.048 

Orange 17 1 14 0.01 

Placer 20 4 17600 12.138 

Riverside 28 9 4368 3.012 

Sacramento 98 19 29272 20.188 

San Benito 13 1 80 0.055 

San Bernardino 10 6 1380 0.952 

San Diego 30 6 1417 0.977 

San Joaquin 9 2 515 0.355 

San Luis Obispo 29 5 98 0.068 

Santa Barbara 18 7 935 0.645 

Santa Clara 6 0 0 0 

Santa Cruz 8 0 0 0 

Shasta 15 1 250 0.172 

Solano 15 3 610 0.421 

Sonoma 4 0 0 0 

Stanislaus 36 10 8852 6.105 

Sutter 18 1 8 0.006 

Tehama 5 2 300 0.207 

Tulare 30 5 18259 12.592 

Tuolumne 8 3 825 0.569 

Yolo 33 2 81 0.056 

Yuba 25 3 268 0.185 
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Breeding colonies were established in 12 major nesting substrate types, Table 2, and non-breeding birds 

were observed around dairies and in foraging areas lacking nesting substrates. 

Table 2.  Number of colonies and breeding birds by nesting substrate type. 

Primary Substrate Type Number of 
Colonies 

Number of Breeding Birds Proportion of 
Total 

Bull thistle (Cirsium vulgare) 3 1,020 0.007 

Bulrush (or tule) 16 6,965 0.048 

Buttonwillow 
(Cephalanthus occidentalis) 

1 8 - 

Cattails (Typha spp.) 44 12,817 0.088 

Himalayan blackberry 
(Rubus armeniacus) 

41 59,308 0.41 

Milk thistle (Silybum 
marianum) 

2 2,080 0.014 

Mustard (Brassica spp.) 2 144 - 

Mustard in triticale 1 120 - 

Stinging nettle (Urtica 
dioica) 

6 528 - 

Tamarisk (Tamarix spp.) 1 5,000 0.034 

Triticale (Triticum x Secale) 9 55,118 0.38 

Wheat (Triticum spp.) 1 143 - 

Willows (Salix spp.) 2 1024 0.007 

Other 13 898 0.006 

 

The numbers of birds seen at occupied locations ranged from 1 to 24,000, with only a single colony in 

Madera County (Road 12 Avenue 24) consisting of more than 20,000 birds and only 3 colonies consisting 

of 10,000 or more birds. 

The number of birds observed differed markedly by bioregion.  Southern California (Ventura, the far 

southern part of Kern, Los Angeles, Orange, San Bernardino, Riverside, and San Diego counties) had 

12,386 birds, up from 6,000 in 2011, the San Joaquin Valley (from Kern County in the south to San 

Joaquin County in the north) had 73,412 birds, coastal locations (from Alameda County to Santa Barbara 

County) had 1,732 birds, the Sierra foothills (Amador, Calaveras, El Dorado, Placer, and Sacramento 

counties) had 25,717 birds, and the Sacramento Valley (from Yolo County in the south to Tehama 

County in the north) had 31,531 birds. 

Bird numbers were down markedly from the two previous statewide surveys in the San Joaquin Valley, 

especially in Kern and Merced counties, where the breeding birds had recently been most concentrated 

(Figure 2).  Overall, the number of breeding birds in the San Joaquin Valley dropped 78% in 6 years, from 

2008 to 2014 (Table 3), and the number of birds seen in counties along the Central Coast was less than 

10% of that seen in 2008 (Table 4). 
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Table 3.  Recent trend in numbers of birds in San Joaquin Valley colonies. 

Year/County 2008 2011 2014 
San Joaquin 0 0 515 

Stanislaus 21,910 1,900 8,852 

Merced 154,674 139,170 10,532 

Madera 117 505 27,166 

Fresno 1,000 400 6 

Tulare 90,800 23,950 18,259 

Kings 2,500 2,950 5,000 

Kern 69,702 61,825 3,152* 

Totals 340,703 230,700 73,482 

*Central Valley locations only 

Table 4. Recent trend in numbers of birds in Central Coast counties. 

Year/County 2008 2011 2014 
Alameda 28 2,200 50 

Contra Costa 358 0 N/R 

Monterey 50 10 399 

San Benito 66 N/R 80 

San Luis Obispo 6,242 197 98 

Santa Clara 50 0 0 

Santa Cruz 220 0 0 

Totals 7014 2407 627 

 

However, the number of birds seen in Sacramento County and the Sierra Nevada foothills showed no 

decline or marked increases (Table 5, Figure 1).  The 29,272 birds seen in Sacramento County exceeded 

the total seen in any statewide survey since 1997, when 31,338 birds were seen in the county (Beedy 

and Hamilton 1997). 

Table 5.  Recent trend in numbers of birds in Sacramento and Sierra foothill counties. 

Year/County 2008 2011 2014 
Amador 6600 350 5500 

Calaveras 385 120 404 

El Dorado 0 0 1375 

Placer 12,050 3,310 17,600 

Sacramento 3,551 6,105 29,272 

Totals 22,586 9,885 54,151 
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Figure 3.  Changes in Percentages of Statewide Total of Select Counties. 

A total of 93,000 birds was seen in the 10 largest colonies, 64% of the total.  This is a much lower 

percentage of the total than was seen in the 10 largest colonies in 2011, when 208,800 birds, or 81% of 

the total, were seen in the 10 largest colonies, and in 2008, when 306,00 birds, 77.5% of the total, were 

seen in the 10 largest colonies.  This reflects a downward trend in the sizes of the largest colonies 

(Figure 4). 

 

 

Figure 4.  10 Year Trend in the Sizes of the Largest Colonies. 
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Discussion 
 The volunteer statewide survey has since 1994 been the primary method by which the number 

of tricolored blackbirds in California is estimated.  Although the problems inherent in using a volunteer 

survey to estimate the number of birds in a territory as vast as California are great (Link and Sauer 

1998), this is the best tool available for documenting trends in California’s tricolored blackbird 

population. 

The 2014 statewide survey is believed to have been the most thorough ever conducted.  Concerned 

citizens have entered dozens of new location records into the Portal, resulting in a rapid increase in 

knowledge of where the birds breed, and the number of locations surveyed increased from 361 in 2008 

to 802 this year.  Yet despite this rapid increase in knowledge, the number of birds in California as 

estimated by the Statewide Survey again declined sharply. 

The use of the Portal as a citizen-supported web-based resource for data entry and management has 

greatly improved our knowledge of the breeding season distribution of the species.  As recently as 1997 

only 114 locations were surveyed during the Statewide Survey (Hamilton 2000), but this year the 

number of locations surveyed exceeded 800 for the first time.  And a total of 27 different users entered 

75 new location records into the Portal in the first 6 months of 2014.  Thus, the Portal has helped to 

meet the needs of concerned Californians to contribute to tricolored blackbird conservation by enabling 

them to enter records of their observations and increase our knowledge of where, when, and how many 

birds breed.  

The results of the 2014 Tricolored Blackbird Statewide Survey show that there are far fewer birds now 

than in the recent past.  The results of the past 3 statewide surveys (2008, 2011, and 2014) are most 

directly comparable due to similar methods and levels of effort, unlike previous statewide surveys that 

suffered from wide variations in methods and levels of effort (Hamilton 2000).  And the development of 

the Tricolored Blackbird Portal in 2008 provided a previously unavailable public resource that has met 

the needs of concerned citizens and encouraged their participation in tricolored blackbird conservation 

efforts while greatly improving data quality and management. 

The rate of decline in the number of tricolors is alarming and appears to be accelerating: a comparison 

of the results of the 2008 to 2011 interval shows that the number of tricolors declined by 34%, from 

395,000 to 258,000 birds.  But from 2011 to 2014 the number of birds declined by 44%, from 258,000 to 

145,000 birds (Figure 1).  Thus, conservation efforts to date have been insufficient to stem the decline in 

the number of tricolors and the rate of decline is increasing. 

There are likely several reasons for the decline, but clearly the rate of mortality of adults far exceeds 

that of the recruitment of new breeding birds into the population, and chronically low reproductive 

success since 2007 appears to be a major factor causing the disparity between mortality and 

recruitment (Meese 2013).  Many sources of mortality are of essentially unknown severity (e.g., disease, 

predation, starvation) but some sources of mortality are known and must be eliminated.  The 

destruction of colonies through the harvest of nesting substrates continues as an annual event in 

colonies established in grain fields surrounding dairies: at least two colonies were destroyed during the 

harvest of the triticale nesting substrate in Merced County in 2014, with unconfirmed reports of a third.  

Also, an unknown number of adult tricolors is killed each autumn when red-winged blackbirds (Agelaius 
phoniceus) are shot while causing depredations to ripening rice in the Sacramento Valley.  As the two 

12 
 



congeneric blackbird species are extremely similar in appearance and flock together in autumn, the 

tricolor may be inadvertently shot while the red-wing is legally shot to prevent damage to rice. 

The number of tricolors is down steeply statewide, but the decline is not uniform across different 

regions in the state.  The decline is most pronounced in the San Joaquin Valley and along the Central 

Coast.  The number of birds in the San Joaquin Valley plummeted 78% in 6 years, from 340,700 to about 

73,500 birds, and the decline in especially alarming in Kern and Merced counties (Table 3).  Along the 

Central Coast, the number of birds is down 91% in 6 years, from 7,014 to 627 birds (Table 4).  

It is possible that some of the decline along the Central Coast is due to the severe drought that began in 

2013 and to the resulting temporary loss of nesting habitat, although additional, permanent landscape 

changes such as conversions of coastal scrub and grassland foraging areas to vineyards are reducing the 

area suitable for breeding by tricolors.  The losses of native habitats have been widely cited as among 

the most important causes for the long-term population decline (Beedy and Hamilton 1999). 

Unlike in the San Joaquin Valley and along the Central Coast, during the same 6 year interval the number 

of tricolors in the Sierra Nevada foothills and Sacramento County have increased by about 145%, from 

about 22,500 birds to about 54,000 birds (Table 5).  These numbers suggest either that tricolors 1) are 

moving into the foothills from other regions or 2) are breeding relatively more successfully in the Sierra 

Nevada foothills than they are in the San Joaquin Valley or Central Coast. 

Southern California presents unique challenges to tricolor conservation, as urbanization and the 

movement of the dairy industry into the San Joaquin Valley have reduced the account of habitat suitable 

for tricolor nesting and foraging (Unitt 2004).  The number of birds seen in southern California was up 

during the same 6 year interval, from 5,487 birds in 2008 to over 12,000 in 2014.  A large and rapid 

increase in the number of birds in southern California has previously been observed: in 1997 a visually 

estimated 35,000 birds bred at the Hemet/San Jacinto Constructed Wetlands, and in 2000 a visually 

estimated 10,000 birds bred at the same location.  Rather than spectacular reproductive success in situ, 

it is likely that these rapid increases result from birds moving from the Central Valley into southern 

California.  Although this movement had been suspected due to an absence of genetic differentiation 

between the southern California and Central Valley regions (Berg, Pollinger, and Smith 2010), the first 

confirmation of such movements came in April, 2014 when a biologist working at a DOD installation in 

San Bernardino County sent two photographs of female tricolors foraging on her property to me for 

species identification.  In examining her photographs I noticed that one bird was banded on the left 

tarsus.  As I am the only person banding tricolors on the left tarsus, this is a bird that I banded, and I 

have only banded in the Central Valley and in one coastal location.  Thus, this photograph likely 

represents the first confirmation of birds moving into southern California from the Central Valley and 

suggests a mechanism by which bird numbers could rapidly increase in response to especially favorable 

nesting conditions.  Despite the increase in the number of tricolors in southern California, the number of 

birds is not sustainable and the species remains conservation-dependent. 

The causes for these regional differences in the trend in abundance are poorly known but the chronic 

poor reproductive success of Central Valley colonies is well documented and correlated with low insect 

abundance (Meese 2013).  A recent study from Europe has shown that songbird populations are 

declining in regions with low insect abundances and high neonicotinoid insecticide concentrations 

(Hallmann et al. 2014).  Neonicotinoid insecticides are widely used in California (Starner and Goh 2012) 

but their effects on songbird populations remain unstudied. 
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Sierra Nevada foothill locations are, in general, surrounded by rangelands, and it is possible that the 

rangeland colonies have a relatively greater or more consistent prey base of terrestrial insects and that 

these support relatively greater reproductive success.  Also, the losses due to the harvest of the nesting 

substrates while eggs and/or young are still in the nest that occur annually in the San Joaquin Valley are 

not mirrored in foothill locations.  Additional work in foothill locations is needed to better understand 

the factors responsible for the apparent increase in abundance of tricolors during the interval when 

their abundance is plummeting statewide.  This work should focus on the fates and reproductive success 

of foothill colonies and the relative abundance of insects preferred by foraging birds. 

Do these results suggest that California’s Central Valley and Central Coast have lost their ability to 

support breeding by a native, near-endemic colonial insectivorous passerine?  Has the carrying capacity 

of the Central Valley and Central Coast been permanently reduced?  How many breeding birds can the 

Central Valley and Central Coast support?  If this decline represents a permanent reduction in the 

carrying capacity of the San Joaquin Valley and the Central Coast to sustain the species, it is difficult to 

imagine a scenario where tricolor numbers can be recovered to 500,000 to 750,000 individuals – 

numbers that have been used to define “recovery” of the species by members of the Tricolored 

Blackbird Working Group.  In the immediate past, the San Joaquin Valley held the vast majority of birds 

during the statewide survey (e.g., Kelsey 2008, Kyle and Kelsey 2011), so if it is no longer able to do so 

and the birds must breed elsewhere, only a northward shift in the early breeding distribution of the 

species that includes much of the Sacramento Valley may provide the potential for supporting hundreds 

of thousands of breeding birds.  Although the timing of the Statewide Survey means that an emphasis is 

placed on first nesting attempts and that second nesting attempts in the Sacramento Valley are poorly 

represented, the reproductive success of nesting attempts in the Sacramento Valley has been 

chronically low (Meese 2011, Meese 2013) and there is little reason to believe that the Sacramento 

Valley is better able to sustain the species than is the San Joaquin Valley.  Thus, the entire Central Valley 

appears to be increasingly unsuited to nesting by a colonial, insectivorous passerine and tricolor 

abundance is expected to continue to decline.  Vigorous efforts are needed to identify and replicate 

conditions that exist in association with the few remaining successful, productive colonies in the Central 

Valley and Central Coast. 

These regional differences in population trends have potentially great significance for conservation 

efforts and suggest that research and monitoring efforts ought to be expanded to include foothill 

locations.  If it is found that the time-averaged reproductive success of foothill colonies is relatively 

greater than that of Central Valley colonies, this may justify an increase in emphasis and investment in 

on-the-ground actions to increase the number of tricolors breeding in foothill locations.  At the same 

time, an analysis of potential threats is warranted as landscape changes have already eliminated much 

of the tricolor’s former habitat throughout its range, and if such changes reduce the amount of suitable 

habitat in the foothills, few options will exist to restore the number of tricolors to a sustainable level. 

With the on-going and apparently increasing rate of decline in abundance (Figure 1), it may be 

appropriate to begin to consider whether the population status warrants a listing for protection under 

the California Endangered Species Act.  Although a listing will be controversial and may lead to conflict, 

the volunteer, non-regulatory efforts of the Tricolored Blackbird Working Group over the past decade 

have failed to stem the decline and the persistent reproductive failures make the long-term prospects 

for the species, and its potential for recovery, less certain.  If a listing would result in the elimination of 

the known sources of mortality (harvest of nesting substrates before the young have fledged and 
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shooting in autumn in rice paddies), that might increase the number of young produced while reducing 

the rate of adult mortality and stabilize the number of birds.  If a listing would help to provide funding 

for on-the-ground actions that result in increased reproductive success, that may help to increase the 

number of tricolors produced, increase the rate of recruitment, and increase the population.  A 

vigorous, long-term, well-funded, and strategic approach involving a wide variety of stakeholders, 

including industry, will be needed to stop the decline in the number of tricolors and begin to restore the 

population to a self-sustaining level.  A failure to act will result in the continued decline in abundance in 

California’s blackbird. 

Recommendations 
1. Eliminate all known sources of mortality, including the losses of eggs and young via harvest of 

their nesting substrate and adults in autumn when causing depredations in rice. 

2. It is essential to develop a mechanism for conserving at-risk colonies.  A mechanism is required 

that consists of 1) field workers who detect settlements of birds in ephemeral nesting substrates 

(e.g., triticale fields), 2) a person or persons to whom the field worker reports the presence of 
birds in ephemeral, at-risk locations and who has the responsibility of contacting landowners 

and informing them of the protected status of the birds and of funding available to compensate 

them, 3) a cooperative extension specialist or other independent expert who estimates the loss 
in value of the crop as a result of the harvest delay, 4) a field worker who monitors and 
documents the results of conservation actions (successful delay until a week past average date 

of fledging, an estimate of the number of young fledged, a description of the process of harvest 

in those cases where fledglings are still present in the field when it is being harvested with an 

emphasis on the effects on the behavior of the fledglings post-harvest).  5) All of these actions 
should be documented and then be reported to a meeting of the Working Group and provided in 

a report that is posted to the Portal. 

3. A legislative fix to eliminate exemption of protection under the MBTA is needed for red-winged 

blackbirds in California.  If red-wings cannot be shot and shooting stops in autumn in rice, this 

will also save the lives of an unknown number of post-breeding adult tricolors that are shot by 

“mistake” as tricolors and red-wings are superficially nearly identical in appearance and flock 

together during autumn. 

4. Better document conditions which result in relatively high reproductive success.  Examine 

patterns in RS to determine whether, on a time-averaged basis, there is relatively higher RS in 

colonies in some geographic regions or that are established in different nesting substrates.  Use 

these insights to make recommendations for management actions.  

5. Study the effects of harvest on populations of fledglings in crèches that persist on nesting 

substrates until moments before they’re harvested to best document effects on birds.  In some 

situations, fledglings persist on the original nesting substrates until moments before the 

substrates are harvested.  Study these colonies and document where the birds go when the 

harvester shows up and what do they do when they return to the just-harvested field. 

6. Take an ‘all hands on deck’ approach to tricolored blackbird conservation that includes 

representation by all industries that may be affected by a listing and all systems of protected 

areas, including the National Wildlife Refuge System, State Wildlife Areas, DOD installations, and 

private preserves. 
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7. Work with landowners in foothill and other locations with extensive rangelands where the 

availability of nesting substrate may be limiting reproduction; add nesting substrates where they 

are lacking, enhance nesting substrates where they are limiting, and protect nesting substrates 

where necessary.  Fund landowners who want to conserve tricolors but who incur a cost in 

doing so. 

8. Provide supplemental insect foods (meal worms, possibly others) to investigate whether 

supplemental feeding may increase RS. 

9. Provide meal worms or other insects to settling birds at desired locations to see whether the 

supplemental foods may influence breeding site selection. 

10. Focus efforts on regions with a recent history of successful reproduction (e.g., Sierra Nevada 

foothills) and, where appropriate, seek to create additional breeding sites. 

11. Expand monitoring and research into regions which have historically been under-studied 

(central Sierra foothills, coastal locations) and suggest strategies to sustain or increase 

reproductive output in these regions.  Perhaps fund a volunteer effort by reimbursing 

volunteers for food and mileage costs for monitoring efforts. 

12. Encourage and/or provide monetary incentives to farmers to grow alfalfa, sunflowers, and rice 

within 3 miles of active tricolored blackbird colonies without insecticides or to delay their use 

until after the young have fledged and left the area. 

13. Investigate the relative abundance of insects in rice paddies under organic culture to that in 

commercial rice paddies to document whether organic rice provides a better foraging substrate 

than does commercial rice (as has been suggested by relatively high RS at the Conaway Ranch in 

Yolo County, where both organic and commercial rice is grown). 

14. Provide additional funding and guidance for landowners to provide essential resources for 

nesting tricolors on private property. 

15. Actively maintain all wetlands recently used by breeding tricolors, and especially those in coastal 

locations, to provide the youthful conditions preferred by nesting birds. 

16. Develop and disseminate via the Portal handbooks that illustrate best practices for maintaining 

wetlands and other nesting substrates for breeding by tricolored blackbirds. 

17. Conduct threat assessments of all areas currently used by breeding tricolors and work with local 

officials to identify these threats and seek ways to reduce or eliminate them. 

18. Assess the concentrations of neonicotinoid insecticides in regions with the lowest insect 

abundances and highest rates of decline in tricolored blackbirds. 
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March, 1937 WALTER BRETT: 1836-1917 61 

again settled at Lakeport, in November, remaining until March, 1894. The three 
years spent in California resulted in an excellent series of bird skins. In 1892 Brett 
began a collection of mammals, with the measurements taken in inches and hun- 
dredths, but commenced the use of millimeters in January, 1894, though continuing 
to measure birds in inch.es as before. The mammal skulls were numbered and kept 
separate. 

Brett was in 1892 a member of the California Academy of Sciences, the California 
Zoological Club, and a subscriber to Zoe. He was also in correspondence with the 
Smithsonian Institution: with Ridgway about the form of cormorant breeding at 
Clear Lake, which Brett believed to be new; with True about mammals; with Stiles 
about bird parasites; and I find a letter from Bendire asking for eggs of the White- 
tailed Kite. All this correspondence was between the years 1891 and 1895. 

From California Brett removed to Halifax County, Nova Scotia, and remained 
there nearly five years; then back to Hastings County, Ontario, and in 1900 to Huns 
Valley, Manitoba, where collecting ceased after July 14. The field books record 1586 
bird skins and 237 m,ammals collected between 188’8 and 1900. In all, Brett collected 
297 species of North American birds. 

In a letter of November 11, 1910, Brett wrote: “I am on the verge of 74 years. 
I have no laurels to wear. But my bird life in the suburbs of London, England; then 
in Flanders, the Belgian Ardennes, and ultimately 40 years in North America, these 
are glorious years to refer to.” Writing in November 3, 1916: “I am writing to let you 

know that I have reached 80 years and 6 months old, also my bird collections stayed 
at No. 1587, in Nova Scotia 190.5.” 

I spent a day with Walter Brett in December, 1916, at Trenton, Ontario. He had 
written, ‘I will meet you, look out for an old chap with corduroy pants void of all 
fashion.” I found him, as his letters had indicated, the perfect type of an English 
sportsman-naturalist, interested in wild life and in collecting, but beyond that a keen 
student of nature. Brett felt that he could no longer care for his collection and it 
passed into my hands by purchase; there were 1000 bird skins and 135 mammals. 
The birds were absorbed into my collection, and I have recently given the mammals 
to the Royal Ontario Museum of Zoology. 

Walter Brett died at Bedford, Nova Scotia, September 18, 1917, aged 81 years 
and 5 months, and was interred at Trenton, Ontario. I am indebted for details of 
Brett’s life to his two sons, both of whom shared their father’s interest in natural 
history, Mr. Richard C. Brett of Steenburg, Ontario, and Mr. Harry W. Brett, of 
Niagara Falls, New York. 

Toronto, Ontario, October 12, 1936. 

NESTING DISTRIBUTION OF THE TRI-COLORED RED-WING 

WITH MAP 

By JOHNSON A. NEFF 

Described by the taxonomist as a species of Central or South American origin, the 
Tri-colored Red-wing (Agehius tricolor) is one of the most interesting of American 
bird species. In the autumn of 1930 the writer was assigned to the Sacramento Valley 
district of California to investigate the relationship of blackbirds to the rice industry. 
During the autumn and winter of 1930-31 general studies in the vicinity of Marys- 
ville, Yuba County, occupied the entire period; although a few Tri-colored Red-wings 
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were collected, the population was very light until late March, 1931, when great 
numbers of this species returned to the district. As studies continued, their immense 
numbers and unusual habits aroused keen interest, which was intensified by the field 
work of each succeeding season. 

Perusal of ornithological literature has not satisfied the interest. Many records 
are old, in fact most of them date back to the days prior to widespread agricultural 
development in California. Up to 1930, only twenty-six published articles described 
specific nesting colonies of this species. Only two or three of them give so much as a 
hint as to the density of population in the days before industrial and agricultural 
development greatly changed the topography of much of the State. Great gaps appear 
in the geographic distribution of the species as represented in the literature, and for 
many of these there seemed no logical reason except that these areas were not suf- 
ficiently known by ornithologists. 

From the preliminary studies of the species, came a desire to learn something of 
the present status of the bird. Several questions arose: What has been the effect of 
the development of California? Has industrial and agricultural development reduced 
the area favorable to nesting of this species? Has the species proved adaptable to 
changing conditions? About this time came criticism of the Biological Survey, based 
largely upon the supposed scarcity of this bird; indeed, it was charged that the species 
might even then (in 1931) be nearing extinction. 

The original plan was to arrange for a complete survey of the nesting range of the 
species in California during one single nesting season. A start was made upon this, 
but we speedily learned that Tri-colored Red-wings existed in immense numbers, and 
that their nesting range covered so great a part of California that such a survey was 
humanly impossible. Observations continued during the ensuing six-year period cover- 
ing whatever part of the range the time and funds permitted each nesting season. 
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HISTORY 

Agekzius tricdor was first collected in the vicinity of Santa Barbara by Nuttall in 
1836. The original naming of the species is contained in Audubon’s folio “Birds of 
America” (1837, pl. 388) ; the original description is contained in his “Ornithological 
Biography” (1839, p. 1). 

In 1849, A. L. Heermann arrived on the Pacific Coast; for a time he was attached 
to the Williamson survey of the Cascade-Sierra Nevada region. Under date of 18533 
(p. 268) he gave the first nesting record of the species, which is quoted here: 

AGFLMUS TRICOLOR, Aud. This species collects in flocks of thousands in the fall season, and is 
shot in large numbers for the market. I once found one of their breeding places in the northern 
part of California, near Shasta city. They had chosen a space of several acres, covered with thickets 
of alder and willow bushes, in the immediate vicinity of a stream of water. The nests were placed 
so closely to each other that 1 cPu]d often, without advancing, put my hand in six or eight nests. 
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. . . When I discovered this breeding place the young were nearly all hatched, and nightly the wolves 
and foxes came to devour those which had fallen from their nests during the day. 

This locality was in Shasta County, apparently on the Cottonwood Creek that 
is the present boundary between Shasta and Tehama counties, for Heermann wrote 
of making excursions to such a creek rising in the Coast range; the old mining town 
of Shasta, 6% miles west of Redding, is not far from some of the tributaries of this 
stream. Although Heermann (1853a, p. 17) catalogued eggs of the Tri-colored Red-wing 
in the Academy of Natural Sciences of Philadelphia, the first specimens of eggs in the 
United States National Museum were collected near Lakeside, San Diego County, on 
May 4, 1890 (Bendire, 1895, p. $8). 

The A. 0. U. Check-list of North American Birds (4th ed., 1931, p. 305) gives the 
range of Agelaius tricolor as follows: “Valleys of northwestern Oregon (west of the 
Cascade Range) south through California (west of the Sierra Nevada) to northwestern 
Lower California.” 

The range of the Tri-colored Red-wing extends well into Lower California. A. W. 
Anthony (Bendire, op. cit., p. 467) reported it as “rather common along the northwest 
coast, breeding in all fresh-water marshes; and in San Rafael Valley Mr. L. Belding 
found a large colony nesting in the tules, May, 188.5.” Since the occurrence of the 
species in Mexico is incidental to the object of the present paper, it is not covered in detail 
here, although several other records for that area have been published since 1885. 

Oregon is included in the range of the species on the basis of the following records: 
Bendire (op. cit., p. 456) wrote: “Here [near Klamath Falls] it was first met with by 
Dr. J. S. Newberry, and later by Dr. J. C. Merrill, United States Army, who noticed 
a few among the common Red-winged Blackbirds there but did not find it breeding. I 
failed to observe it while stationed at Fort Klamath, and it is probably uncommon.” 
Woodcock (1902, p. 64) lists it as having been observed “near Portland” by H. T. 
Bohlman, and wrote: “I have in my collection three specimens, one male and two 
females, which I think are referable to this species; ” he did not list it as a breeding 
species. Numbers of qualified ornithologists have worked in Oregon in the interim; 
none listed the species in Oregon, and most ornithologists were ready to call these 
early identifications erroneous; there was no specimen in any museum or collection; 
the fate of Woodcock’s supposed specimens is unknown. 

The range in California is given by Grinnell in 1915 (p. 104) as follows: 
Common resident locally in the interior valleys west of the Sierran divide and south through 

the San Diegan district. Recorded north to Shasta County, east to Lake Tahoe and near Weldon, 
Kern County . . ., and west to the coast district of central and southern California. The San Joaquin 
Valley seems to be now the metropolis of the species. Not recorded east of the Sierfan divide, save 
as breeding at Lake Tahoe . . ., nor in northwestern California north of Marin Couhty, where re- 
corded only as a straggler . . . Westernmost breeding station: Sargents, Santa Clara County. . . . 

Grinnell and Wythe (1927, p. 105) record the species as an irregular resident or 
straggler in the San Francisco Bay region, and list nesting colonies as follows: Point 
Reyes, Mowry and near Irvington, and Sargent. Willett (1933, p. 153) describes the 
species as “formerly common resident of lowlands [coastal southern California], 
breeding locally in tule marshes from the latter part of April through May. . . Now 
rare throughout former ranges in southern California, excepting in some sections of. 
San Diego County. According to L. M. Huey and J. B. Dixon (MS), still nests plenti- 
fully, though irregularly, at San Luis Rey, Lake Hodges, Sweetwater, and Lakeside.” 
By way of contrast, Bendire (Zoc. cit.) quotes a letter from F. Stephens concerning 
Los Angeles and Orange counties prior to 1895: “In summer it is somewhat rarer, but 
several colonies are known to me to breed in tule marshes from sea level up to an 
altitude of 1,500 feet.” 
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PUBLISHED NESTING RECORDS 

The following table summarizes the entire record of the species insofar as definite 
nesting colonies are described in the literature. 

Date of 
Observation 

Prior to 1853 

Prior to 1853 

1875 
1872-3; May 22 

June 21, 1872 

May 10, 1879 

May 16, 1883 

1884 Santa Cruz County 

May 4, 1890 
Before 1895 

Near Lakeside 
Los Angeles County 

May 26, 1895 
June 12, 1896 

May 8, 1897 

1900, late April 

Near Sargent 
On shores of Lake Tahoe 

Near Compton 

Near northern Madera 
County line 

Prior to 1907, 
Aplil 30 to 
May 26 

April 30, 1907 

June 8, 1907 

M;; 2y9’07 June 

June 7, 1912 

April 14, 1914 

1916 
May 27-June 13, 

1916 
May 20, 1917; 

May 4, 1918; 
May 4, 1919 

May 7, 1919 

April 2, 1921 

A~;$~617 to 20, 

May 20, 1931 

May 16, 1932 

May 22, 1933 

Location 

Near Shasta City 

Saticoy 
Near Saticoy 

Santa Clara Valley (Vcn- 
tura County) 

Near Stockton 

Bernardino River 

San Bernardino 

Noted at various poiints from 
Stockton to Porterville, 
breeding 

San Diego County, Escon- 
dido and San Pasqual 
valleys, Bernarda Rancbo 

30 miles southwest of Fres- 
IlO 

Near Letcher, Fresno Coun- 
ty 

Buena Vista Lake 

Buena Vista Lake 

Ranch0 DOS Rfos, Stanis- 
laus County 

Near Los Banes 
Near DOS Pales 

Near San Francisco (New- 
ark, Alameda County) 

2 miles southwest of La 
Grange 

Walker Basin, Kern County 

Short distances north of 
Point Reyes 

June 13-16, 1933 

1933 

lZv;;;es northeast of Marys- 

26 miles north of Kkunatb 
Falls, Oregon 

Lakeside, San Diego County 

Habitat Observer and Citation 
A. L. Heernumn (18.53~) 

Thickets of alders and A.L.Heermann (1853b) 
willows “ear stream 

Nettles J. G. Cooper (1880) 
J. G. Cooper (1875) 

Patch Of “&les and H. W. Hensbaw (1876) 
briars in a pasture 
T”leS L. Belding (1890) 

F. lE&afsdell (Belding 

F.18Sgtgephe”s (Bendire, 

J. Skirm (1884) 

(Bendire, 1895) 

Tule patch 

F.lX;phens (Bendire, 

C. Barlow (1900) 
R. H. Beck (Barlow, 

1901) 
G. F. Morcom (Grin- 

nell, 1898) 
In tules, a patch 30 J. Mailliard (1900) 

yards across at a” ar- 
tesian well 

M. S. Ray (1906) 

C. S. Sharp (1907) 

In nettles, willows, fox- J. G. Tyler (1907) 
tail grass, and on bare 
ground 

Clump of rank tule J. G. Tyler (1907) 

C. B. Linto” (1908) 

La(“pg l;;d Howell 

Tules J. Mailliard (1914) 

Tule and cattail W. L. Dawson (1921) 
Swa$ps, tule and cat- W. L. Dawson (1919) 

Common nettles B. W. Evermann (1919) 

Cattails in dredger pits Gr$&!, and Storer 

Old dead tule patch A.,; vaa%wn, Dick- 
Va”RoSX”l 

(1922) 

Remarks 
Sezd;;,$.; collected in 

(See text) 

Hundreds 
Niegtement of nun. 

Two hundred pairs 

An immense colony; 
nests averaged one to 
each square yard 

Breeds in the valley 

Listed as a breeding 
species 

Collection of sets of eggs 
Several colonies 

Small colony 

A large colony; hun- 
dreds of birds 

A district list; appar- 
ently several colonies 
recorded in this area 

Hundreds in two locali- 
ties about 200 yards 
apart 

About 200 nests 

Breeding colony 

Hordes 

Nesting area of several 
aCl?9 

Large numbers 
Estimated 20,000 pairs 

200300 nests 

About 25 pairs 

About 20 pairs 

Den;&gr”wro; of rasp- E. ‘J. Bboth (1926) 

Willows and cattails T. T. McCabe (1932) 

Tule and cattails Ta{;y4)and Neff (Neff, 

Tangle of Rubus, Prun- 01y;34a)nd Neff (Neff, 
w, and Rosa, on river 
bank 

Nettle (Urtica) Richardson and Neff 
(Neff, 1933) 

Huey and Dixon (Wil- 
lett, 1933) 

(See text) 

(See text) 

(See text) 

Large number 



March, 1937 DISTRIBUTION OF THE TRI-COLORED RED-WING 65 

No doubt local ornithologists and oologists have many records of the nesting of 
this species that are not available to the writer. One such is an extension of the re- 
corded range. Prior to 1930, Jack Baker, Santa Rosa taxidermist, and Gurney Wells, 
found Tri-colored Red-wings nesting at Bodega Head, Sonoma County. Baker esti- 
mated there were about 1000 birds in the colony. Eggs and birds were collected; the 
writer has examined one of the specimens mounted in the collection of Agricultural 
Commissioner 0. E. Bremner at Santa Rosa. This is at present the northwesternmost 
nesting record for the species. 

Beck’s record of nesting at Lake Tahoe, reported by Barlow (1901, p, 168) has been 
questioned. On April 7, 1936, I discussed this matter with Mr. Beck. While naturally 
he cannot recall the actual happenings of forty years ago, he sees no reason for ques- 
tioning his record. Prior to 1896 he had collected extensively in the lowlands of Cali- 
fornia where this species was abundant. Following is the journal entry copied from 
Mr. Beck’s original field diary; Tallac ds the only locality mentioned on this date: 
“6-14-96. Lake Tahoe. Tricolored Blackbird. Z/5. In willows 1 ft. above water; 2 ft. of 
water. Nest mud bottom. Evidently last year on sides and top with lining of dry grass.” 

SIX SEASONS OF STUDY 

Estimates of population are notoriously inaccurate, and are subject to wide vari- 
ations. Dawson (1921) wrote of the ease of underestimating the number of Tri-colored 
Red-wings in a cattail or tule marsh; he described having counted from sixteen to 
thirty-two nests from one stand in a thick marsh. Heermann wrote of being able to 
put his hand into six or eight nests from one position. Belding (1890, p. 122) stated 
that in one colony the nests averaged one to each square yard. Taylor and Miller (Taylor, 
MS) counted the nests in a strip of cattails containing 1200 square feet; the occupied 
nests averaged one to each eight square feet. 

The writer has noted almost every pos- 
sible variation in density of population. 
Twelve nests were observed in one small 
willow, and thirty-six were counted in one 
clump of about four tall willows growing 
from the same root. In cattails, ‘nests have 
been noted at least as numerous as one to 
each three square feet; from one stand in 
thick cattails, without moving the feet ex- 
cept to rotate, we counted from sixteen to 
thirty-six nests; the average of many 
counts ran well over twenty. A count made 
in a marginal colony averaged one nest to 
each nine square feet. In another colony 
sample counts, in a number of ten-foot 
squares, ranged from sixteen to thirty-four 
nests. 

In the observations reported here sev- 
eral methods of arriving at population num- 
bers have been used. The active popula- 
tion of various colonies has been checked 
again, and again. Flight-line counts have 
been made at certain colonies, counting the 
birds flying in or out across a base line for 

Fig. 21. Nesting range of Tri-colored Red- 
wing, by counties, in California. Triangles in- 
dicate nesting records from published sources 
prior to 1931; solid spo,ts indicate distribu- 
tion, 1931-1936, as shown in this report; 
circles indicate birds observed in nesting sea- 
son, 1931-1936, but nesting site not found. 
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five-minute periods; checking the distances from base line to feeding ground or 
nesting site, and the probable time required for each trip, gave some idea of numbers. 
When time and terrain permit, the colony site can be stepped off, or estimated area 
recorded; sample counts then permit a reasonable estimate of numbers. 

In my work a combination of all methods has been utilized in order to arrive at 
reasonable estimates. One common method was to walk into the cattails of a colony 
at random, then to stop, set the feet together, and turn around, counting each nest that 
could be reached, The average-sized man can hardly count the nests on more than 
eighty square feet by this method. The average of a large number of such counts in 
various marsh colonies has been close to twenty nests, or one to each four square feet. 
For the sake of conservatism, in many instances the estimated nesting population has 
been obtained by using the arbitrary figure of one nest to each ten square feet, although 
in many of the localities common sense told the observer that the nests were far closer 
together. Estimates are given in round figures. for the best that can be expected is a 
general idea of relative numbers. 

Estimated Nesting Population of Ageluius tricolor 
(Figures represent thousands of nests) 

County 1931 
Butte (California) ........................................................................... 
Colusa ... . ........................................................................................... 
Fremo ............................................................................................... 
Glenn ............................................................................................... 
Kern ................................................................................................. 
Kings _. ............................................................................................. 
Lake ................................................................................................ 
Los Angeles ..................................................................................... 
Mer’ced ........................................................................................... 
Monterey ........................................................................................ 
Orange .............................................................................................. 
Placer ............................................................................................. 
Saclament ..................................................................................... 
San Diego ....................................................................................... 
:an Joaquin ..................................................................................... 
Santa Barbara ................................................................................ 
Santa CNZ ..................................................................................... 
Shasta ............................................................................................. 
S&no ............................................................................ : ................ 
Stanislam ....................................................................................... 
Sutter ............................................................................................... 
Tehama ............................................................................... 
‘IWare ............................................................................................. 
I.010 ............................................................................................... 10 
Yuba ................................................................................................ 113 
K]amatb (Oregon) ......................................................................... 6 

Annual totals ......................................................................... 123 

1932 1933 

28 106 
32 16 

68 61 

2 

50 
4 

58 

121 
3 

1 
101 

.S 
18 

,006 
12 
10 

1 

13 6. 

38 
2 

388.5 

3 
7 

.os 
367. 

Grand total, 1,500,100. 

1934 

32 
31 

282 

2 

80 

2 
so 

491. 

193s 
3 
3 

4 
2 

1936 
4 
5 
.l 

4.5 
.S 

37 

1 
.l 
.l 

.02 
.S 

10 
2 

.2s 
1.5 

15.0 
2.2s 
3.7s 

.3 

8 
1 

12.5 
3 

.7S 
2 

10 
S 

2 
S 

67.2 63.4 

The following tables summarize the nesting colonies observed each season for the 
last six years, with comment on personnel involved in the search, and the area covered. 
In the data covering annual surveys, estimates are in round figures of thousands of 
nests. 

Approximate Man Days Expended in Studies 

county l 1931 1932 1933 1934 193s 1936 
Alameda (California) 2 2 1 
Butte 3 3 4 2 2 2 
Calaveras 1 
COlUSa 3 3 3 2 2 1 
Contra Costa 1 
Eldorado 1 1 1 
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County 
Fresno 
Glenn 
Kelll 
Kings 
Lake 
Lasaeo 
Los Angeles 
Madera 
Merced 
Modoc 
Monterey 
Napa 
orange 
Placer 
Riverside 
Sacramento 
San Benito 

DISTRIBUTION OF THE TRI-COLORED RED-WING 67 

1931 

3 

1 

2 

3 

San Bernardino 
San Diego 
San Joaquin 
San Lois Obispo 
Santa Barbara 
Santa Clara 
Santa Cruz 
Shasta 
Siskiyou 
Solaoo 
Stanislaus 
Sutter 
Tehama 
TIllare 
Ventura 
Yolo 
Yoba 
Jackson (Oregon) 
Klamath (Orenon) 

1 1 
1 1 

30 3 
1 
1 3 

I 1 
1 1 
1 1 
3 3 
1 1 

2 1 
2 2 
1 10 
1 10 
1 1 
1 1 
2 
1 

1 
5 1 1 
2 2 1 
3 2 
1 1 1 

1 
3 * 3 2 

60 60 60 
3 

5 4 

1932 1933 1934 
1 1 1 
6 10 45 
3 1 1 
1 1 1 

1935 
1 
2 
2 

1 
1 
5 

3 

1 
1 

2 
3 

5 
1 

1 
1 
2 

60 

1936 
2 
2 
4 
1 
1 

2 
2 
4 

2 
1 
2 
2 

15 
5 
2 
2 
3 
2 
2 
2 
2 
1 
1 

1 
2 
1 
1 

1 
1 
2 
2 

In the table of man days in the surveys, the data are approximate and are designed 
merely to give some idea of the time expended. In most instances the entire time 
indicated was not spent directly in search for colonies. Entries of “one day” often 
mean merely driving through a county in routine business; entries of from 5 to 60 
days do not mean that all this period was expended in direct search for colonies. 
Indeed the only definite and specific searches for colonies are included in the entries 
of two, three, and four days. 

The table of approximate man days clearly emphasizes that only a partial coverage 
of the range of the species has been attained. 

193 1 

Date Locality County 
Habitat 

General Specific 

E;trbid 

of nests 

May 31 5 mi. E Woodland Yolo Reservoir Cattails 4,000 
May 31 5 mi. E Woodland Yolo CaMI Cattails 3,ocnl 
May 31 5 mi. E Woodland Yolo Marsh Cattails 3,000 
April 12 12 mi. NE Marymille Y&a SloUgb cat%? 3,000 

April 15 2 mi. W Hammouton Yuba Dredger pits Cattails 10,000 
April 23 12 mi. NE Marysville Yuba Sloogll ““t%? 30,000 

April 24 10 mi. NE Marysville Yuba Slough C;$SS 10,000 

MaY4 12 mi. NE Marysville Yuba Slough Willows. cat- 50,000 
tails, iules 

May 26 9 mi. NE Marysville Yuba Canal Cattails 2,000 
June 1 1 mi. NW Hallwood Yuba Slough Cattails, 3,000 

tu1es 
June 17 8 mi. NE Marysville Yuba Slough Cattails 3,000 
June 20 14 mi. NE Marysville YUba Dry Creek Cattails, 

willows 
2,ooo 
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Field work in the nesting season of 1931 centered in the Hallwood and Cordua 
Irrigation districts northeast of Marysville, Yuba County, and on the Conoway Ranch, 
Yolo County. Trips were made to others of the seven rice-growing counties, and, in the 
nesting period, birds were noted in colonies in Butte, Sutter, Colusa, and Glenn coun- 
ties, but no effort was made to estimate populations. 

On May 30 and 31, 1931, Dr. Storer and a group from the Museum of Vertebrate 
Zoology visited Glenn County; two colonies were found near Glenn and a third near 
Princeton. A total of 2150 nestlings was banded in the three colonies. Later, informa- 
tion was received as to the location of a colony in Sacramento County, but no inspection 
was made until the next season. 

1932 

Date Locality county 
Habitat 

General Specific 

E;tmT;d 

of nests 

May 10 10 mi. W Biggs 
May 10 10 mi. W Binns 
Mai 10 
May 10 

8 mi. W Bi& 
4 mi. N Biggs 

May 15 NE Butte City 

June 17 10 mi. W Gridley 
June 17 9 mi. W Gridley 
June 17 4 mi. W Biggs 
June 17 3 mi. N Biggs 
June 17 E Butte City 

June 17 E Butte City 

June 24 NE Butte City 
June 24 NE Butte City 
May 12 SW Princeton 

May 12 
May 12 

5 mi, NE Maxwell 
5 mi. NE Maxwell 

May 12 4 mi. NE Williams 
June 13 5 mi. SW Grimes 
June 13 9 mi. SW Colusa 
June 20 3 mi. SW Maxwell 
June 20 2 mi. SW Maxwell 
June 20 1 mi. W Maxwell 
June 23 4 mi. E Delevaa 
June 24 15 mi. W Biggs 
May 10 8 mi.SE Willows 
May 10 5 mi. E Butte City 
May 11 6 mi. SE Willows 
May 11 2 mi. W Sidds Landing 
May 11 3 mi. S Fairview &h&l 
May 11 2 mi. E Fairview School 
May 12 4 mi. E Norman 
May 21 1 mi. S Fairview School 
June 21 3 mi. SE Fairview School 
June 21 3 mi. E Fairview School 
June 24 7 mi. NE Butte City 
June 24 
May !6 

9 mi. NE Butte City 
4 mi SW Corcoran 

May 14 15 mi. NW Merced 

Butte Canal 
Butte Slough 
Butte Marsh 
Butte Marsh 
Butte Marsh, slough 

Butte Marsh 
Butte Marsh 
Butte Marsh 
Butte Marsh 
Butte Marsh, slough 

Butte , Marsh, slough 

Butte 
Butte 
Colusa 

COIuSa 
Colusa 
Colusa 
COluslr 
Colusa 
Colusa 
COluSa 
C0lll.Q 
Colusa 
Colusa 
Glenn 
Glenn 
Glenn 

Marsh, slough 
Marsh, slough 
Slough 

Slough 
Slough 
Marsh 
Slough 
Marsh 
Marsh 
Canal 
Marsh 
Canal 
Marsh 
Marsh 
Slough 

Glenn 
Glenn 
Glellll 
GleIla 
Glenn 
Glenn 
Glenn 
Glenn 
Glenn 
‘Kings 
Mal+Xd 

Ditch 
Marsh 
Marsh 
Marsh 
Slough 
Ma& 
Marsh 
Marsh 
Marsh 
Canal 

May 4 4% mi. NW Salinas Monterey Slough 
May 4 San Juan Grade Monterey Marsh 
May 21 3% mi. NE Castroville Monterey Slough 

C&ails 
Cattails 
Cattails 
Cattails 
Cattails 

Cattails 
Cattails 
Cattails 
Cattails 
Cattails 

Cattails 

Cattails 
Cattails 
Cattails 

Cattails 
C&tails 
Cattails 
C&tails 
C&tails 
Cattails 
C&tails 
Cattails 
Cattails 
Cattails 
C&tails 
Cattails, tules 
Willows 
Cattails, tuks 
Cattails, tules 
Cattails, tules 
Cattails, tules 
Cattails, tules, sedges 
Cattails 
C&tails 
Cattails, tules 
Cattails, tules 
Tules 
Thistles 
Cattails, tules 
Cattails 
Tules 

, .75 
500 
200 

2,500 

(3 &Zies) 
300 

2,m 
3,m 
1,000 

(4 l&%es) 
4,500 

(3 localities) 
100 
500 

5,000 

75 
1,m 

20,000 
250 
7.50 

1,000 
200 
500 

2,500 
400 

15,000 
5,000 
3,000 
5,000 
3,000 
1,000 

15,oOQ 
8.000 
1,000 
2,500 
s,o@J 
5,m 
2,ooo 

50,000 

750 
400 

3.000 
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April 25 18 mi. E Sacramento 
May 5 Near Folsom 
May 18 Lakeside Lake 
May 19 1 mi. W San Luis Rey 
May 27 San Dieguito Reservoir 
May 27 2 mi. NE San Luis Rey 
April 30 5 mi. W Watsonville 

May 16 
May 18 
May 18 
June 14 
a~6 
May 14 
May 14 
MaY 3 
May 21 
April 9 
May 21 
May 24 
May 20 
June 6 

Locality 

Sacramento Reservoir Cattails. tu1es 
Sacramento Reservoir Cattails- 
San Diego Lake Tules 
San Diego 
San Diego 
San Diego 
Santa cruz 

Lake T&s 
Reservoir Tules. &ails 
Estuarv Tules. cattails 
Dry &sh B&.&es, nettles, 

W mi. S Anderson Shasta Marsh Cattails, tules, sedges 
5 mi. SE Anderson sbasta Creek Cattails, tu1es 
5 mi. NE Cottonwood Shasta Marsh Cattails, tules 
6 mi. S Redding Shasta Marsh Cattails, tules 
2 mi. W Birds Landing Solano Marsh Cattails 
3 mi. E Patterson Stanislaus Ditch Tules 

Near preceding colony Stanislaus Ditch Cattails, tules 
20 mi. N Sacramento Sutter Marsh Cattails, tnles, thistles 

5 mi. N Robbins Sutter Marsh Cattails, tu1es 
Northern County Line Yolo Canal Cattails 

6 mi. W Sacramento Yolo Levee Thistles, mustard 
Near Davis Yolo Field Thistles 
12 mi. NE Marysville Y&l Marsh Cattails, tales 
15 mi. S Marysville YUba Marsh Cattails, tules 2,OOQ 

Habitat 
General Specific 

120,000 
1,000 

200 
1,000 

200 
1,200 

500 

10,000 
5,m 
2.m 
1,000 

6 
2,500 

10,000 
5,000 
5,000 
5,ooo 
5,~ 

28,000 
100 

This was the season when the attempt was made to cover the entire range of the 
species. The writer surveyed in rather detailed manner the valley from Sacramento 
north to Redding and east to Glenburn and McArthur; W. P. Taylor, A. H. Miller, 
W. C. Jacobsen, A. E. Morrison, H. A. Crane, R. B. MacMath, B. F. Stroup, C. E. Berry, 
W. G. Duncan, and others, assisted in parts of this large area. T. I. Storer investigated 
a colony near Davis. 

Jacobsen, C. Olsen, and H. A. Hunt studied colonies in Monterey County, Jacob- 
sen and Ira N. Gabrielson noted several colonies in the San Joaquin Valley counties, 
and in San Diego County visited other colonies found by S. E. Piper and J. C. LaForce. 
Piper also discovered a colony in Santa Cruz County. 

Reference to the table of estimated man days spent in the survey clearly indicates 
the incompleteness of the survey, and it must be emphasized here that only two areas 
were surveyed in any detail: San Diego County, and the area from Sacramento and 
Davis to Redding. Even in these regions it was impossible to make a complete survey 
of all possible localities. Many of the colonies outside these two areas were discovered 
as our cooperators drove up or down State in the performance of routine duties. 

Besides the colonies listed, bands of adult Tri-colors were noted at many points in 
the height of the breeding season, on occasions when it was not possible to search out 
the nesting sites. Piper found adult birds at Lake Hodges, at San Luis Rey Mission, 
irr the dredger workings in the Otay River valley, and on the Santa Margarita Ranch, 
in San Diego County. He also noted several flying bands in the vicinity of Watson- 
ville, Santa Cruz County, and in July, 1932, observed immature birds in the Buena 
Vista Lake basin, Kern County, and near Los Banos, Merced County. In none of these 
instances were nesting sites found. 

In the Sacramento Valley, flying or feeding bands were seen at various points where 
no breeding colonies were noted. Of chief interest was a group of adults feeding in a 

field near Glenburn, eastern Shasta County. It is estimated that unattached bands 
observed during the field work totaled considerabbly more than 50,000 birds. 



70 Vol. xXx1x 

Date Locality County 
Estimated Habitat 

General Specific 
number 

of nests 

May 10 West of Gridley 
May 18 Near Shippee Station 
May 18 6 mi. W Biggs 
May 18 5 mi. N Biggs 
May 24 8 mi. N Omville 
May 20 NE Butte City 

April 28 
May 4 
May 9 
April 21 
May 3 
hY4 
May 10 
May 10 
June 14 

Colusa Outing Club 
4 mi. S Maxwell 
1 mi. SW Cortena 
E of Willows 
E of Willows 
6 mi. SE Willows 
2 mi. W Glenn 
5 mi. SW Glenn 
26 mi. N Klan&h Falls 

April 23 
April 26 
April 27 
April 27 
April 28 
May 2 
May 2 
May 2 
WY4 
May 4 
May 9 
May 10 
May 10 
May 12 
May 12 
May 19 
May 26 
June 5 
June 5 
May 26 
May 28 
June 3 
May 22 

8 mi. N Atwater 
3 mi. SW Merced 
N of Merced 
Near Hoff Station 
4 mi. SW Livingston 
3 mi. NE Snelling 
2 mi. S Snelling 
1 mi. E Snelling 
2 mi. S Livingston 
8 mi. SW Livingston 
Near Merced 
Near Merced 
4 mi. NE Merced 
15 mi. S Merced 
Near El Nido 
SW Merced 
5 mi. NE Snelling 
Near Delhi 
4 mi. S Turlock 
Lincoln 
Near Folsom 
18 mi. E Sacramento 
Near Glenburn 

June 30 
May 19 
May 19 
May 26 
June 1 
April 28 
May 4 

SE Anderson 
Near Meridian 
N of Robbins 
20 mi. N Sacramento 
6 mi. SW Sacramento 
12 mi. NE Marysville 
12 mi. NE Marysville 

Butte Marsh 
Butte Reservoir 
Butte Ditch 
Butte Canal 
Butte Marsh 
Butte and Slough 
Glenn 
c01usa Marsh 
Colusa Canal 
Colusa Canal 
GleIln Slough 
GleIUl Slough 
Glenn Willows 
Glenn MXSh 
Glenll Marsh 
Klamath, Levee 
oregrln 
MeC.Xd Marsh 
Merced Marsh 
Merced Marsh 
Merced Marsh 
Merced Marsh 
Merced Slough 
Mexed Marsh 
Merced Marsh 
MeVXd Slough 
Merced Mash 
Merced CZUlal 
Merced Creek 
Merced Creek 
MeVXd Marsh 
Merced Reservoir 
Mead C~Zll 
Merced Creek 
Merced Marsh 
Merced Marsh 
Placer canal 
Sacramento Marsh 
Sacramento Reservoir 
Shasta Riverbank 

Shasta Creek 
Sutter Lake 
Sutter Marsh 
Sutter Marsh 
YOlO Marsh 
Yuha Slough 
Yuba Marsh 

Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails, tules 

Cattails 
Cattails 
Cattails 
Cattails 
Cattails, wfllows 

Cattails 
Cattails 
Nettles 

C&ails 
C&tails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails, willows 
Cattails 
Cattails 
Cattails, willows 
Cattails 
Cattails 
Cattails 
Willows 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails, tules 
Roses, wild plums, 

blackberries 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails, tules 
Cattails 

2,500 
50 

1,200 
2,500 

200 
150,5x 

10,000 
. 4,000 

2,000 
2,500 

500 
5,000 
1,500 
2,000 

50 

15,000 
100 
250 

I.000 
1,000 
2,500 
1,500 

500 
4,000 
6,000 
2,500 
3,000 
5,000 
7,500 

300 
1,500 
1,500 
2,000 
3,000 
l,ooO 
1,000 

100,000 
10.0 

1,000 
500 

5,000 
7,500 
3.000 
2,500 
5,000 

In 1933 there was no attempt at a statewide search. Piper casually noted the 
presence of the birds in San Diego County. M. R. Gross, temporarily employed as ‘an 
assistant, in cooperation with Piper, made a survey of Merced County, east of the 
San Joaquin River. The writer spent about two weeks in the Sacramento Valley area 
from Sacramento north to Redding and east to McArthur. MacMath covered Yuba, 
Sutter, and parts of Butte and Colusa counties. Other surveys were made only in 
Klamath County, Oregon, and in parts of Jackson County, Oregon. 

The first nesting colony in Oregon was found (Neff, 1933, p. 234)) and the first 
nesting records east of the Sierran summit in northeastern California also were made 
(Neff, 1934, p. 42). 

Flocks of Tri-colors were seen in a number of places where no nesting site was 
observed. Small groups were noted in two places near Klamath Falls, Oregon, on June 
14 and 16, 1933. Other bands were seen in the vicinity of McArthur and Glenburn, 
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Shasta County, California, on May 23 ; these were not trailed to their nesting grounds. 
Other small flocks were noted near Anderson in the same county. 

In the vicinity of Richvale, Butte County, large numbers of the birds were seen 
flying northeastward from the village; no nesting site was discovered. Flying bands of 
Tri-colors were noted in the height of the nesting season at several points along the 
western edge of the Sierran foothills. There is no doubt that if time had permitted, 
a few colonies could have been found in the foothill districts of Eldorado, Amador, 
Calaveras, Tuolumne, and Mariposa counties. C. W. Feltes, of Modesto, reports in a 
letter dated March 24, 1936, that he observed a colony near La Grange, on land owned 
by the La Grange Gold Dredging Company; the location was in tules growing in a 
dredger cut. 

John Cushing, of San Francisco, wrote under date of October 21, 1936, that on 
May 14, 1933, he found a breeding colony of Tri-colors at the mouth of White Gulch, 
Tomales Point, Marin County: “the parents were quite tame and the females sat in 
anxious groups at one end of the thicket while I searched the other.” 

1934 

Date Locality county 
Habitat 

General Specific 

E;;:i$d 

of nests 

May 23 
May 23 
May 23 
May 23 
May 23 
May 23 
June 6 
June 6 
June 6 
June 6 
April 25 
April 25 
May 9 
May 9 
May lo 
May IO 
May 10 
May 10 
May 10 
May 10 
May 10 
May 15 
May 16 
May 16 
May 16 
May 21 
May 21 
May 22 
May 22 
May 22 
May 30 
June 1 
June 1 
June 2 
June 4 
June 5 
June 5 
June 11 
June 12 
May 10 
May 15 
May 24 
May 24 
June 4 
May 1 
May 15 

Butte Creek 
SW Richvale 
SW Richvale 
4 mi. N Biggs 
2 mi. N Biggs 
1 mi. N Biggs 
5 mi. W Colusa 
5 mi. W Colusa 
3 mi. SE Maxwell 
7 mi. NE Maxwell 
2 mi. S Willows 
3 mi. SE Willows 
8 mi. NE Butte City 
8 mi. NE Butte City 
3 mi. S Willows 
1 mi. W Norman 
1 mi. E Norman 
4 mi. E Norman 
6 mi. SE Willows 
6 mi. SE Willows 
6 mi. SE Willows 
3 mi. W Glenn 
2 mi. E Norman 
4 mi. SE Willows 
8 mi. NE Norman 
4 mi. E Willows 
7 mi. SE Willows 
4 mi. NW Princeton 
2 mi. NW Princeton 
2 mi. NW Princeton 
3 mi. NE Norman 
3 mi. NW Princeton 
8 mi. NE Norman 
3 mi. S Willows 
3 mi. SW Willows 
4 mi. SW Willows 
2 mi. E Norman 
MerlXd 
Near El Nido 
17 mi. E Sacramento 
18 mi. N Sacramento 
Near Meridian 
N of Sutter Causeway 
6 mi. W Sacramento 
10 mi. S Marysville 
2 mi. W Hammonton 

Butte Sloughs 
Butte Canal 
Butte Slough 
Butte Marsh 
Butte Marsh 
Butte Marsh 
Colusa Marsh 
COlUSa MU& 
COlUSa Marsh 
COlUSa Slough 
Glenn Ditch 
Glenn Canal 
Glenn Slough 
Glenn Manh 
Glenn Ditch 
GleIln Marsh 
Glenn CZUXd 
Glenn Marsh 
Glenn Marsh 
Glenn Marsh 
Glenn Marsh 
Glenn Marsh 
Glenn Canal 
Glenn Slough 
Glenn Canal 
Glenn Sloughs 
Glenn Slough 
GlenIl Marsh 
Glenn Sloughs 
Glenn Sloughs 
Glenn Creek 
Glenn Canal 
Glenn Canal 
Glenn Marsh 
Glenn Marsh 
Glenn Marsh 
Glenn Creek 
Merced Canal 
Merced Reservoir 
Sacramento Reservoir 
Sacramento Marsh 
Sutter Lake 
Sutter Marsh 
Yolo Marsh 
YUba Marsh 
Yuba Pits 

Cattails 4,000 
Cattails 6,000 
Cattails 20,000 
Cattails 300 
Cattails 1,000 
Cattails 1,MH) 
Cattails 15,000 
Cattails 7,500 
Cattails 7,500 
Cattails 7,500 
Cattails 250 
Cattails 2 ,ooo 
Cattails 6.OM) 
Cattails 2,500 
Cattails 1,OoO 
Cattails 1,000 
Cattails 1 ,ooo 
Cattails, t&s 200,ooo 
Cattails 750 
Cattails 500 
Cattails 1,000 
Cattails 2.500 
Cattails 500 
C&tails 30,000 
Cattails 750 
Cattails, willows 200 
Cattails l,KJO 
Cattails, tules 3 ,ooo 
Cattails, tules 400 
Cattails, tules 7,500 
Cattails 750 
Cattails 6Ml 
Cattails 1,250 
Cattails 1,ooo 
Cattails 10,ooo 
Cattails S.OClO 
Cattails 1,000 
Cattails 1,000 
Cattails 500 
Cattails 75,ooo 
Cattails 5,000 
Cattails, tules 2,500 
Cattails 3,500 
Cattails 2,000 
Cattails 35,ooo 
Cattails 15.000 
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The season of 1934 was a busy one, and the only survey was made by the writer. 
The area covered was, the seven-county Sacramento Valley rice district; the Glenn 
County rice area, comprising about one-fourth of the County, was surveyed in greatest 
detail. On July 11, 1934, a large population of birds was observed near the lake in 
Los Osis Valley, a few miles southwest of San Luis Obispo. Great numbers of young 
birds were scattered among the feeding flocks, but apparently all had left the nesting 
aiea in the’heavy tules surrounding the lake, for no flight was noted into them. No 
estimate was made of the size of the band, but the age of many of the youngsters made 
it certain that they were hatched in this place and could not have flown in from 
any other known marsh. 

The presence of the birds in several San Joaquin Valley counties, and in San 
Diego County, was noted, but time did not permit close inspection and the making of 
estimates. Feltes reported that the dredger cut near La Grange was again occupied 
by Tri-colors in 1934. 

1935 

Date Locality county 
Habitat 

General Specific 

E;trbZ 

of nests 

-May 21 
May 21 
May 21 
May 21 
May 22 
May 22 
May 22 
May 22 
April 30 
April 25 
May 27 
May 28 
May 28 
May 28 
May 28 
May 28 
May 28 
May 28 
May 28 
May 28 
May 28 
May 28 
May 28 
May 28 

May 28 
May 26 
May 12 
May 17 
May 15 
May 1.5 
May 17 
May 20 
May 20 
May 20 
May 13 
May 24 
June ia 
May 20 
May 21 

E Butte City 
SE Richvale 
E Riceton Station 
SW Richvale 
E Willows 
SW Glenn 
W Glenn 
W Glenn 
Near Wasco 
S of Livingston 
4 mi. N Merced 
2 mi. S Snelling 
1 mi. S Snelling 
8 mi. N Atwater 
Near Hoff Station 
Near Merced 
Near El Nido 
Near Livingston 
Near Livingston 
S of Livingston 
S of Livingston 
S of Livingston 
S of Livingston 
NE Los Banes 

San Joaquin River bridge 
Nimbus Ranch 
Near San Clemente 
Near Es&on 
W Mt. View School 
Near Jennings School 
E Oakdale 
W Crows Landing 
Sutter Basin 
Near Meridian 
Near Pixley 
S Elkhmn 
SW Verona 
NE Marysville 
S Marysville 

Butte 
Butte 
Butte 
Butte 
Gl.%a 
Glenn 
Glenn 
Gleaa 
Kerll 
Merced 
MIX-Xl 
Merced 
M-X& 
MerCed 
MerlXd 
MeFXd 
Merced 
Merced 
M.%Ced 
Merced 
Merced 
Merced 
Me& 
Merced 

Mel-& 
Sacramento 
San Diego 
San Joaquin 

Staaislaus 
Stanislaus 
Sutter 
sutter 
Tulare 
YOIO 
YOlO 
Yuba 
YUba 

Slough 
Slough 
Marsh 
Marsh 
Slough 
Ma&l 
Marsh 
Marsh 
Reservoir 
Canal 
Canal 
Marsh 
SlOUgh 
Marsh 
Marsh 
Canal 
Reservoir 
Canal 
Slough 
Canal 
Marsh 
Marsh 
Marsh 
Marsh 

Canal, river bank 
Reservoir 
swamp 
Marsh 
Marsh 
Caaal 
Slough 
Canal 
Canal 
Canal 
Marsh 
Levee 
Pothole 
Slough 
Slough 

Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails, willows 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 

Cattails, wi!lows 
cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Thistles 3 

Cattails 
C&ails, tu1es 
Cattails 

500 
1,000 

250 
1.000 
1,ooo 
2,500 

400 
200 

1,500 
150 

1,250 
5,000 

600 
1,000 

400 
1,500 
1,000 
1,000 
1,500 
4,000 
3.000 
1;500 
5.000 
2,500 

(3 localities) 
7,500 
1,000 

100 
150 

2,500 
5.000 

2.50 
750 
500 
750 

1,500 
5,000 
5,000 
2,000 
3,000 
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All of the observations of 1935 were made by the writer, except those in Stanislaus 
County which were made by Gross. Little time was spent in the search. Parts of five 
days were spent in the Sacramento Valley rice fields, and two days in Merced County 
in actual search for colonies. Other colonies were found while I was driving through 
the State. On May 10, Tri-colors were noted along the Santa Clara River valley near 
Piru. 

Particular attention was paid to the eastern part of Merced County in order to 
compare the situation there with that recorded by Gross in 1933. Many other bands 
of birds were observed flying in the area between the Los Banos-Gustine Highway and 
the San Joaquin River. In mid-July, once again, young birds just out of the nest were 
noted at the lake in Los Osis Valley near San Luis Obispo. 

1936 

Date Locality County Habitat 
General Specific 

“i%zd 
of nests 

May 27 
May 27 
May 28 
May 28 
June 6 

May 27 
May 27 
May 28 
May 6 
May 6 
May 29 
May 17 
June 5 
June 6 
June 6 
June I 
June 7 
June 7 
May 20 
May 10 
May 26 
May 31 
May 31 
May 31 
May 15 
May 16 
May 17 
June 3 
June 3 
June 3 
June 3 
May 18 
June 4 
June 4 
June 4 
June 4 
June 4 
June 4 
May 25 
May 27 
June 1 
June 1 
May 

Near Biggs Butte 
Near Butte City Butte 
Near Williams COlUSa 
Near Williams COIUSS 
Near Firebaugb Fresno 

Near Butte City Glenn 
Near Artois Glenn 
Near Willows Glenn 
Near Tupman Kern 
Connors Station Kelll 
Near Lakeport Lake 
1% mi. E Kemp Station Los Angeles 
Near Merced Merced 
Near Des Pales Junction Merced 
Lucerne Ranch Merced 
Near Snelling Merced 
Arundel Station Merced 
Near Merced Merced 
Near Salinas Monterey 
Near Laguna Beach Orange 
Near Lincoln Placer 
Near Folsom Sacramento 
Near White Rock Station Sacramento 
Near Ney School Sacramento 
Near San Pasqual San Diego 
East edge Chula Vista San Diego 
Near San Luis Rey San Diego 
Near Lodi San Joaquin 
Near Tracy San Joaquin 
EofTracy San Joaquin 
S of Manteca San Joaquin __ _ .~ 
Near Los Alamos 
Neaf Oakdale 
Near Oakdale 
Near Oakdale 
S Oakdale 
Near Roberts Ferry 
Near La Grange 
Near Verona 
Near Orland 
Near Woodland 
Near Woodland 
Cmnposite of all areas 

Santa Barbara 
Stanislaus 
Stanislaus 
Stanislaus 
Stanislaus 
Stanislaus 
Stanislaus 
Sutter 
Tehama 
Yolo 
Yolo 
YUba 

canal Cattails 
Slo”gh Cattails 
Marsh Cattails 
Marsh Cattails 
Canal Cattails 

Marsh 
Creek 
Marsh 
Slough 
Slough 
Marsh 
River jungles 
Canal 
Riverbank ju&les 
Marsh 
Slough 
Marsh 
Canal 
Marsh 
Swamp 
Canal 
Reservoir 
Reservoir 
Reservoir 
Marsh 
Reservoir 
Reservoir 
Canal 
Sloughs 
Railway slough 
Canal 
.MareJl 
Canal 
Canal 
Lake 
Caoal 
Ma&l 
Dredger pits 
Marsh 
Creek 
Canal 
Marsh 

Cattails 
Willows 
Cattails 
Cattails, tules 
Cattails 
Cattails 
Cattails, willows 
Cattails 
Cattails, willows 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails, tules 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails, willows 
Cattails 
Cattails, tu1es 
Cattails 
Cattails 
Cattails 
Cattails 
Cattails, willows 
Cattails 
Cattails, tules 
Cattails 
Cattails, tu1es 
Cattails 

1.000 
3,000 
3.000 
2;OOo 

100 
(see notes) 

1 ,Oilo 
1,000 
2,500 

500 
50 
50 

500 
2,000 
1,@JO 
2,000 
2,000 
1,500 
1,000 
2,000 

250 
1,500 
3,000 
5,000 
7,sw 
1,000 

750 
500 
100 
750 

2,500 
500 . 

3,000 
7,500 

500 
500 
200 

1,000 
3.000 
3,000 

750 
1,000 
1,000 
5,000 
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During the nesting season of 1936 the writer and all cooperators were so occupied 
with other duties that the Tri-color survey was a by-product. It was not possible to 
make any nest counts in any of the areas; estimates are based solely on experience in 
other seasons. Field observations were largely by Jacobsen and Hunt, of the State 
Department of Agriculture, and by the writer, with many others recording observations 
in restricted areas. 

In the table for 1936, the entry for Yuba County is a composite figure including a 
number of small colonies scattered over a wide area. Agricultural Inspector MacMath 
assisted the writer in this compilation. Likewise in the 1936 table, a loo-nest colony 
is reported near Firebaugh, in Fresno County. This was apparently merely a remnant 
of a much larger colony, the major part of which had already left the nests. 

Roving bands of birds were noted in many localities where we were unable to find 
nesting sites. In some instances, during June, these feeding groups were composed 
largely of vociferous youngsters. On April 19, Jacobsen observed a small band of Tri- 
colors near Milpitas, Santa Clara County. Hunt observed scattered Tri-colors in Mon- 
terey County at several points in addition to the one colony actually found; these were 
seen near Prunedale on June 10, and near Moss Landing on June 12. 

In San Luis Obispo County on June 11, Agricultural Commissioner Chalmers and 
Hunt found a few adult Tri-colors entering the tule border of Laguna Lake. On the 
same day a band of well over 1000 adults and young was observed in fields of the 
Wailer-Franklin Seed Company just south of San Luis Obispo. On the same date 
occasional birds were observed by Hunt between Pismo and Arroyo Grande. Gross 
also saw a definite flight in the Arroyo Grande area, and noted a colony in Orange 
County. 

On May 30, Hunt closely studied a group of about 35 Tri-colors feeding about a 
marshy swale four miles south of Murrietta, Riverside County. In San Diego County, the 
writer encountered roving Tri-colors near Lake Hodges and near San Dieguito reser- 
voir on May 15, and near Vista on June 22. 

In Fresno County, roving bands of adults were noted at several points on May 5 
and on June 6 and 8. Several flocks were observed in western and northwestern Madera 
County on June 5. On June 8, several feeding bands were seen near Hanford, Kings 
County, and near the old Tulare Lake bed; on this date three roving groups were 
observed between Tulare and Earlimart. 

Large numbers of roving and feeding flocks were noted in Kern County. On 
May 6, the writer estimated that 10,000 adult birds were feeding in the section between 
Connors Station and Buena Vista Reservoir. Other bands were observed occasionally in 
the Wasco area on both May 5 and June 8. On June 10, a group of about 30 adults 
and young was seen feeding in a pasture on the Matilija Ranch near Ojai, Ventura 
County. Gross reports a flying band at Ventura about July 9. On May 15, a flying 

I - band of Tri-colors was noted by the writer between Santa Ana and Costa Mesa, Orange 
County. Other feeding, or flying, flocks were observed by Jacobsen in Solano County 
in June. 

John Cushing reported by letter that he observed Tri-colors at White Gulch, Marin 
County on the week end of April 11, 1936. Calvin Stevens of Le Grand, Merced County, 
late in May found a deserted thistle nesting-site of large size east of that place; the 
young had left the nests. 

These widely scattered bands during the nesting season give proof of a distribution 
far more widespread than the actual nesting-site records show. 
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SAMPLE DESCRIPTIONS OF COLONIES 

For the sake of brevity no more than general information on the colonies is entered 
in the tables. The writer has in his files, however, detailed data relative to all of the 
colonies listed in this report, with detailed localities and further notes on the activities 
of the birds. The following sample descriptions of some of the colonies illustrate vari- 
ations shown by this species. 

About twenty miles east of Sacramento a reservoir, on what is known as the Nimbus 
Ranch, owned by the Natomas Company, was dammed or dug, about 1912, as a source 
of water supply for gold dredgers. Cattail and tule growth developed about 1916, and 
since 1920 or 1921 blackbirds have inhabited the area in great numbers. Marsh 
growth in 1932 covered 30 to 40 acres. On March 4, 1932, the roosting population of this 
area, estimated at “nearly a half-million birds,” fed over an area fully forty miles 
in diameter. By April 25, 1932, nesting was under way, and by May 1 many of the 
nests held full sets of eggs. In May, 1932, many trips were made to this marsh, and the 
estimate of several cooperators was placed at 100,000 nests. By June 1 most of the 
young were leaving the nests, and by June 10 many new nests were noted with fresh 
clutches of eggs. After close inspection of the area, the number of new nests in the marsh 
appeared close to 20,000. Again in 1933, this spot was densely inhabited. In a series 
of ten-foot squares stepped off in the cattails, the writer counted from sixteen to 
thirty-six nests, all occupied; the average was twenty-six. The total was placed at 
approximately 100,000 nests. By 1935, dredgers had so changed the terrain that only 
2000 to 3000 birds returned to this place; the feeding area was too far away. In 1936 
this locality was deserted; three smaller marshes a few miles away were densely occu- 
pied by a population totaling about 100,000. 

On April 30, 1932, at a point five miles west of Watsonville, Piper found a colony 
of about 1000 Tri-colors nesting in a rather dry marshy area; there was no standing 
water, but there was a thick tangle of blackberry vines, nettles, and rather sparse 
cattails. Nests were uniformly in early stages of construction, with no eggs. 

On May 14 and 15,1932, Gabrielson and Jacobsen found a nesting colony in a patch 
of thistles on a small slough about fifteen miles northwest of Merced on the Crane 
Ranch road. The thistle patch was from 75 to 125 feet wide, forming an almost im- 
penetrable jungle. Nests held eggs or young. These observers estimated that the birds 
numbered between 60,000 and 75,000 pairs. 

On May 19, 1933, the writer discovered a huge flight of Tri-colors on the holdings 
of the Dodge Land Company and the Perriott Grant ranch which overlap the Glenn- 
Colusa county line northeast of Butte City. Here there are a number of sloughs which 
are not continuously filled with water; their width varies greatly, and it is virtually im- 
possible to estimate the total area. On May 20, 1933, tens of thousands of birds were 
flying back and forth into the cattails and tules in these sloughs, carrying nesting ma- 
terials. The birds were active over an area roughly four miles east and west by six 
miles north and south. The number of birds, apparently all nesting in the slough area, 
was SO far beyond comprehension that after spending parts of three days here the 
writer gave up in despair with the thought that an estimate of 250,000 adults was 
ridiculously low. On July 18, 1933, another visit to the section disclosed a general area 
of about forty square miles centering around these sloughs which literally teemed 
with squalling young Tri-colors and adults hustling for food for the immense aggre- 
gation. 

On May 10, 1934, a nesting colony was noted in marshes-which extend from the 
Culver Ranch into the Cross Ranch, four miles east of Norman, Glenn County. About 
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two weeks later, after nesting was under way in the entire marsh, an irrigation com- 
pany official, practiced in judging land areas, estimated that nesting covered virtually 
sixty acres. During the nesting period many nest counts were’ made on sample areas; 
all averaged close to one nest for each five square feet. Even at one to ten square feet, 
the nests in this marsh would number about 260,000. As the estimated number of nests 
listed in this report is 200,000, this permits sufficient allowance for any parts of the 
marsh not so heavily populated. 

On May 19, 1932, Piper found a colony on the ranch of Douglas Whelan near 
Mission’ San Luis Rey, San Diego County, in a sheltered lake with a luxuriant tule 
margin on the south and east sides. He estimated that 2000 adult birds occupied the 
area, many of them busily engaged in carrying food to young. 

NESTING ACTIVITIES 

It is not the purpose of this article to go extensively into habits. Dawson (1921, 
p. 107) gives such a true and picturesque description of the general habits of nesting 
Tri-colored Red-wings that parts of it are quoted here. 

Agduius tricdor is intensely gregarious, more so perhaps than any other American bird. Every 
major act of its life is performed in close association with its fellows. Not only does it roost, or ravage 
grain fields, or foregather for nesting, in hundreds and thousands, but the very day of its nesting 
is agreed upon in concert. In continuous procession the individuals of a colony repair to a field 
agreed upon in quest of building material; and when the babies are clamoring the loudest for food, 
the deploying foragers join their nearest fellows and return to the swamps by platoons and volleys, 
rather than as individuals. 

Dawson’s description of a large colony is especially accurate, and the writer has 
come well to appreciate his statement of the ease of underestimating the population of 
a colony which is described in the following words: 

A prosperous colony of Tri-colored Red-wings is an enormous affair. At the height of building 
activities it seems a perfect bedlam, and the composite roar can be heard a mile away. At the same 
time, one rather wonders at the mildness and restraint of the individual utterance. The flock noise 
at its worst suggests a colony of a thousand birds, whereas there are in reality tens of thousands- 
say thirty thousand birds in a typical citadel. . . Excited platoons and hurrying companies of birds 
sweep over the ground with rapid undulating flight, and lose themselves immediately in the all- 
devouring green. 

The spontaneity of nest building has been observed on various occasions. It has 
sometimes been definitely known that no Tri-colors frequented a certain marsh for 
weeks. Suddenly-within a few hours-a horde of the birds arrives and deploys to 
feed; within four hours of arrival the entire band has been busily engaged in gathering 
nest material, and by the end of the second day eggs have been noted in the nests. 
Indeed, on several occasions the birds appear to have dallied along the way, and eggs 
were deposited in unfinished nests, and in a few instances upon the ground close to the 
marsh. 

Tyler (1907, p. 177) and Dawson (Zoc. cit.) describe another trait that is commonly 
noted. In brief, in a small colony, all nests are of approximately the same age, and egg 
deposition starts in all nests within a two-day period. In a large colony, however, this 
is not always true. In one section of the marsh may be found fledglings, in another 
incubated eggs, and in another fresh-laid eggs. Sometimes these groups will be found 
in different sections of the marsh. In colonies of smaller area, however, the newer nests 
are more likely to be found in concentric rings about the original nesting site, the newest 
nests sometimes being found in weeds on the margins of the marsh, or, as Tyler found 
them, even on the bare ground at the margin. 

In one or two instances the writer observed nesting birds in a colony over a period 
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of seventy-five days. In such a colony all stages of nesting could be found after about 
fifty days; the original nests were at that time deserted by the young, as were the 
second stage nests; yet in some sections of the marsh there were relatively fresh eggs, 
or nests just being built. Some of the late activity may be true second nesting; it may 
be nesting of late arrivals. The writer has the impression that colonies nesting early 
in the season may subsequently change their habitat, and some of them may nest again 
in different localities. 

MORTALITY AND DESTRUCTION OF COLONIES 

Of interest is the question of destruction of nesting sites and mortality of young. 
Heermann (1853a, p. 17) wrote of wolves and foxes eating young birds that fell out 
of the nests. Belding (1890, p. 122) wrote of a colony near Stockton where many of 
the young were dead. Evermann (1919, p. 3) found that skunks disturbed the nests. 
Mailliard (1914, p. 204) wrote of the Swainson Hawk feedingupon young birds. 

The destruction of nesting habitats by man is of most importance. Reclamation 
and drainage have destroyed many favorable habitats. Areas in the vicinity of San 
Francisco and Los Angeles are now so highly developed that it is doubtful whether or 
not any colonies could exist there. Other habitats have been destroyed by the dredging 
or cleaning of reservoirs, marshes, and canals in order to destroy the growths of cat- 
tails and tules. 

In the present studies many instances of destruction of colonies have been ob- 
served. Certain localities have been drained; others have been burned out. In the Sacra- 
mento Valley area, burning of cattails in the winter and early spring does not deter 
the birds, if the marshes or canals are burned befme the start of new growth. 
In one marsh the ground was absolutely bare on April 1, but on May 20 the cattails 
were six feet high and teeming with birds and nests. 

The writer has noted a number of colonies which deserted full sets of eggs without 
apparent cause. In other places, which were unprotected, high winds caused such damage 
to the cattails and tules as to cause desertion. A large gopher snake was taken from 
the center of one marsh with a nestling in its jaws and two more already swallowed. 
In other instances snakes have been observed feeding upon young birds which had 
flown to the margins of the marsh. Many instances have been observed of nests pulled 
down or tipped over; the prevalence of raccoon, mink, and other predatory mammals 
in the rice-field district leads to the conclusion that they were the probable cause. 
Crows were observed eating eggs and destroying nests in one colony. Cooper Hawks 
fed upon the adults of one colony until it deserted the nests. About the mouth of 
a Burrowing Owl den in Colusa County were found the remains of twelve fully- 
feathered juvenal T&colors from a colony a few yards away. 

It has been noted that there is heavier mortality in dense marshes late in the 
nesting season than early. Evidently the steamy heat of the marsh in mid-June and 
late June is so great that incubation begins with the deposition of the first egg. In a 
number of late colonies it has been possible easily to distinguish variation in size of 
the three or four nestlings, the largest being partly pin-feathered, while the smallest 
was apparantly freshly hatched. In such instances the youngest, and smallest, nestling 
is frequently found dead, from starvation or suffocation; usually only the larger two 
survive. Mortality seems to be heavier in larger, denser colonies after the weather 
becomes warm. 

Gross (MS) reported a nesting site near Livingston, Merced Countv. which was 
deserted after a heavy 
Trails led through the 

- , - I 

windstorm. Another colony showed destruction of many nests. 
tules and near the entrance to the marsh he found tracks of a 
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dog or coyote. Of another colony he wrote: “For some reason a large majority of the 
young birds had died. Most of the nests contained only one young bird, occasionally 
two, and rarely three, A few dead nestlings were found in the nests and dozens were 
observed in the tules and on the ground on the outer edges of the marsh.” Olsen and 
Hunt, in Monterey County, found a Boyle king snake feeding upon young Tri-colors. 

ADAPTABILITY IN NESTING 

Surprising adaptability’has been noted in the choice of nesting sites. While the 
true marsh habitat with its rank growth of cattails and tules is strongly favored, the 
frequency of nesting in other cover, even where favorable cattail swamps are closely 
adjacent, strongly endorses the conclusion that marshes are not necessary for the 
continued nesting of the species; nor does this study lead to the conclusion that there 
has been any marked change in preferenc.e during the history of the species. Nesting is 
herein reported in the following situations: 

Cattails and tules (most favored habitat). 
On the ground. 
Sedge grasses. 
Marsh weeds. 
Nettles. 
Nettles and briars. 
Willows. 
Thistles. 

Thistles and mustard. 
Alder and willow bushes. 
Foxtail grasses. 
Raspberry bushes. 
Rose, wild plum, and blackberry thicket. 
Blackberry tangle, nettles, and sparse cattails. 
Barley. 
Grapevine and willow jungle. 

ADVERSE FACTORS AFFECTING ABUNDANCE 

Heermann wrote in 1853 of the large numbers of Tri-colored Red-wings shot for 
the market. This practice still continues, and during the past five years it is probable 
that fully 300,000 blackbirds of the combined red-winged group have been marketed 
from the Sacramento Valley, with no appar,ent change in the status of any of the 
kinds involved. During the winter season of 1935-36, 88,000 blackbirds were shipped 
from Biggs alone. 

Current weather cycles have unquestionably played a part. The past twenty-year 
period has in general been one of dwindling rainfall and lessened water supplies. 
Many acres of previously irrigated land reverted to nature for lack of water. Marsh 
areas in these districts disappeared, although thistles, nettles, and other nesting habi- 
tats remained. 

Destruction of the birds by man, of nesting sites through drainage or reclamation, 
of nests by predators or by the elements, and other factors, have played their part. All 
combined, however, they have made only fractional inroads on this species during the 
period covered by this report. 

FAVORABLE FACTORS 

Rice culture, extensive irrigation in many districts often without parallel drainage 
facilities, and the development of many acres of marsh habitat through irrigation 
water, have gone far toward furnishing these birds with favorable nesting locations, 
even in some districts which before irrigation were arid plains. Rice culture began in 
1910 to 1912, and gave these birds a marked advantage not previously known. 

Heavy rainfall in the season of 1934-35 did much to replenish the water supply 

in some of these areas, and resulted in a noticeable increase in the nesting of the 
Tri-colors. Continuation of annual precipitation in normal or more than normal 
amounts for a few more seasons will assist greatly in furnishing nesting sites in areas 
which have been dry. 
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DISCUSSION 

The following hypothetical history of the species may well be true: 
(1) There were available up to 1880, according to the most accurate topographic 

maps of the period, extensive nesting areas composed of thousands of acres of true 
marsh growth and large areas of dense riparian associations. Nesting area was almost 
limitless, but little is known of the actual density of occupancy. Probably the limiting 
factor was the available food supply. 

(2) During the last years of the 19th century and the earlier years of the present 
century, marshes were drained and reclaimed, and riparian jungles were cut away. 
Agricultural development was rapid, with the earlier stages of irrigation. It seems 
probable that in some part of this period the species reached its lowest ebb. 

(3) With the development of the last quarter century, even though rainfall was 
light, conditions undoubtedly changed for the better. Irrigation has been widely ex- 
tended and inadequate drainage facilities in many areas have permitted the develop- 
ment of favorable palustrine habitat where before there were arid plains. Modern 
agriculture, with its new grain crops, has greatly increased the available food supply. 

The growing of rice, beginning in 1910, has furnished both a favored food and, through 
the necessity for extensive irrigation, a regrowth of marsh vegetation for nesting and 
roosting. 

It is not unreasonable to assume that during the pioneer period in California the 
distribution of this species was regulated by the food supply. There was so large an 
area of favorable nesting that the birds were unable to increase past an optimum point 
because of scarcity of food. During the second period nesting sites became progres- 
sively more scarce, without any marked increase in the available food supply. The 
modern period has brought about a marked increase in the available food supply 
which has enabled this species to regain lost ground and to extend its range into areas 
which before did not favor its existence. It may well be more abundant today than it 
was in pioneer times. 

SUMMARY 

Published literature on the Tri-colored Red-wing does not substantiate the fears 
expressed in 1931 for the welfare of the species. The records then available were too 
sparse to provide a justifiable basis of opinion. Specific records of nesting colonies are 
noted in only twenty-six publications. 

During the six-year period from 1931 to 1936, inclusive, colonies observed by the 
writer and cooperators have totaled an estimated 1,500,000 nests. In addition, there 
were several thousands of adults each season which were not traced to their nesting 
sites. Colonies have been observed in 26 counties in California, and the survey of the 
range is still incomplete. 

The first positive nesting record of the species in Oregon and the first Oregon- 
collected skins of the species now known have been reported. The first nesting colony 
east of the Sierran summit in California (excepting the questionable record at Lake 
Tahoe) was observed near Glenburn, Shasta County. 

Colonies have been studied ranging in number from a low of about six pairs in 
Solano County to a probable high of well over 200,000 pairs in Glenn County; another 
colony of like size, in Butte County, has been noted, and others of 100,000 or more 
in other counties. 

Large areas of probable nesting range have not yet been surveyed. The outer limits 
of nesting range as shown in the present report indicate that breeding Tri-colors 
should be found at least occasionally in fifteen California counties from which there 
are at present no published records. 
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Published records indicated an altitudinal distribution of the species that ranged 
from approximately sea level to 1500 feet; the questionable Lake Tahoe record was 
at approximately 6225 feet. During the six years of work herein reported, the species 
has been found to range from sea level in San Diego and Santa Cruz counties to ap- 
proximately 4000 feet elevation at Glenburn, Shasta County, and about 4200 feet on 
Klamath Lake. Occurrence at the higher elevations is probably erratic and intermittent, 
possibly because of paucity of favorable nesting sites at these elevations. 

In 1915 the San Joaquin Valley was called the metropolis of the species. While 
this probably was true at the time, it must be remembered that much less field work 
had been done in the great Sacramento Valley area than in the San Joaquin Valley. 
Reference to the distribution map (fig. 21) in this report shows Tri-color nesting 
places in eleven Sacramento Valley counties where there were no previous published 
records. 

The chief result of these studies has been the demonstration of the extremely erratic 
nature of the species, both in winter and in summer. In one season nesting colonies 
have been found widely scattered over a large part of the State; in another there have 
been great concentrations in relatively restricted districts; in 1934, Glenn County might 
have been called the metropolis of the species. In 1933 and again in 1935 a large number 
of colonies was found in that part of Merced County east of the San Joaquin River. It 
seems possible that observations have not covered a sufficient part of the range in 
one nesting season to permit final conclusions as to the true status of the species. 

There is no indication that the Tri-colored Red-wing is losing ground, even in the 
face of modern development; rather, the indications are that it is at least holding its 
own, and is probably on the upgrade. Unquestionably, certain areas have been altered 
so that no suitable nesting sites remain, but these areas constitute a small part of the 
entire nesting range. 

The evidence produced during the period indicates that the Tri-colored Red-wing 
as a species is thriving, nesting in almost every county in which it nested forty to seventy 
years ago, in numbers nearly as great as ever known. Great adaptability in nesting has 
been shown, and marsh growth does not appear to be a positive necessity for survival 
over short periods of drought,or change. There is a probability that the species is even 
now extending its range from a low point reached in the period of most restricted 
habitat, and that it may be found shortly in some areas now considered marginal. 
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INTRODUCTION 
The conspicuousness of adaptive radiation in 

morphology tends to conceal the fact that often the 
slight differences between closely related species give 
no clues to their widely differing ecologies, because 
many of the important differences between species 
are the result of behavioral and not morphological 
adaptations. This study analyses the role of social 
organization of the Red-winged Blackbird (Agelaius 
phoeniceus) and the Tricolored Blackbird (A. tri- 
color) in the different ways in which these two species 
exploit their environment. 

Knowledge of avian social systems began with 
natural history studies, but certain phases, such as 
territoriality, early attracted special consideration. 
In the 1930s, social systems began to be studied from 
the viewpoint of the comparative ethologist, who is 
primarily interested in the motivational and evolu- 
tionary aspects of behavior patterns, but whose pub- 
lications contain a wealth of information about many 
ecological features of avian social systems. The 
mathematical approach to population parameters has 
provided a basis for considering the consequences of 
changes in social system characteristics upon basic 
population parameters, but biologists have in general 
been suspicious of this approach, which seemed to 
rest upon assumptions of doubtful biological validity. 
The result is rather widespread failure to realize 
the significance of certain features of social systems 
in quantitative terms, and failure to record and pub- 
lish relevant information. Finally, the study of social 

* Present address: Dept. of Zoology, Univ. of Washington, 
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systems from the modern ecological viewpoint has 
lagged behind other approaches because few observers 
have made use of the background of a century of 
Darwinian thinking in evaluating their observations. 

In this study I have considered all features of 
social systems to be the products of natural selection 
just as are any physiological or morphological adapta- 
tions. To the question whether or not differences 
between social systems are adaptive, three types of 
answers are possible. Firstly, it may be assumed 
that the particular features of a social system are 
surely adaptive. Secondly, it may be assumed that 
the traits are purely fortuitous, without selective 
significance. Thirdly, it may be assumed that the 
particular traits are not adaptive but that they are 
associated with other, as yet unrecognized, differences 
which are adaptive (Maynard Smnith 1958). In this 
paper I shall attempt to interpret as far as possible 
the characteristics of social systems in the light of 
the first of these three assumptions. The second is 
rejected because it is sterile as a basis for research 
and because the widespread and consistent differences 
to be discussed cannot be without selective signif- 
icance. The third can never be easily accepted, for 
unless this statement of faith is followed by attempts 
to discover the traits of adaptive significance and 
their connection with the supposedly unadaptive trait, 
nothing is really explained. Furthermore, no such 
case involving polygenic traits has been shown to be 
true, and separation of desirable from undesirable 
traits will almost certainly occur with time. 

Because the closely related and morphologically 
similar Red-winged and Tricolored blackbirds differ 
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strikingly in their social organization, they are ex- 
cellently suited to studies developed from the premises 
just given. Furthermore, these and other species of 
the fainily Icteridae are common, easily observed, 
and well-known. Moreover, their social systems range 
fromn routine territoriality to extreme coloniality and 
fronm monogamy to promiscuity and parasitism. 
My studies of these two blackbird species were 
carried out in north-central California from 1957 
through the spring of 1960. The behavioral aspects 
of this investigation are being treated separately, and 
a report on autumnal breeding in the Tricolored 
Blackbird has already been published (Orians 1960). 

This entire study was conducted under the super- 
vision an(1 guidance of F. A. Pitelka. The manu- 
script has also been read by P. Marler and G. L. 
Stebbins, both of whom have made valuable sugges- 
tions. Field work was made possible through the 
cooperation of F. Barnett of Lodoga, California, and 
C. Haskell of Marysville, who permitted access to 
their excellent marshes and also kindly provided 
lodging. A. S. Leopold generously made available 
his notes on blackbird activity at the Haskell Ranch 
since 1954. J. Parker of the East Bay Regional 
Park District permitted me to erect an observation 
tower on the small marsh at Jewel Lake during the 
spring of 1958. G. M. Christman aided in the prep- 
aration of the illustrations and provided data on 
Californian Indians. At many times during the 
course of this study I was aided in the field by fellow 
graduate students, including J. L. Brown, R. B. Root, 
E. 0. Willis, M. Konishi, N. K. Johnson, D. R. 
Medina and J. Frost. Exchange of ideas with G. 
Collier, who is studying different aspects of the 
same species at Los Angeles, has been a helpful 
stimulus. For the two academic years 1958-1960 I 
was supported by a National Science Foundation 
Graduate Fellowship which permitted me to spend 
extensive perio(ls in the field during the blackbird 
breeding season. Travel expenses were in part de- 
frayed by a grant fromn the Museum of Vertebrate 
Zoology. Finally, my wife helped type the manu- 
script. To all I express my sincere appreciation. 

STUDY AREAS 
Field work was concentrated at four main areas, 

with supplementary observations at other localities 
(Fig. 1). Studies were first begun at Jewel Lake, 
Tilden Regional Park, Contra Costa County, in 1957. 
The lake, formed by a damn constructed across Wild- 
cat Creek in the Berkeley Hills about 1900, has a 
maximum depth of 10 ft and is about 510 ft above 
sea level (Gullion 1953). About one-third of its 2.7 
acres is filled with emergent vegetation, chiefly cat- 
tails (Typha angustifolia and T. latifolia), in which 
Redwings nest. No Tricolored Blackbirds breed 
there though occasional individuals roost in the 
autumn and winter. During the non-breeding season 
the marsh harbors a large roost of male Redwings, 
but females are normally present only during the 
nesting season. This marsh was studied intensively 
during 1958 and less frequently in 1959 and 1960. 

FIG. 1. Study areas in central coastal Calif ornia. 
Jewel Lake is marked by the large " X, " the East Park 
Reservoir by the large circle, and the Haskell Ranch by 
the large square. Other study areas are indicated by 
small dots. Areas of large breeding concentrations of 
Tricolored Blackbirds are shown by diagonal lines. 

Both species of blackbirds breed commonly at 
the East Park Reservoir in the Coast Ranges of 
Colusa County, a body of water formed in 1910 by a 
dam across Stony Creek. Because its waters are 
used to irrigate orchards in the Sacramento Valley 
near Orland, in the summer it may be reduced to a 
inere remnant of its winter size and, as happened in 
1959, may completely dry up. Most of the shoreline 
of this large reservoir is devoid of emergent vegeta- 
tion but there are two large marches where two 
major streams enter it. In addition, there are small 
patches of cattails in some of the indentations along 
the shores (Fig. 2). The reservoir is surrounded 
chiefly by heavily grazed blue oak (Quercus doug- 
lasii) parkland, chaparral (chiefly chamise, Adeno- 
stema fasciculatumr), and, at the south end, by cul- 
tivated fields. I first visited the area briefly in 1957 
and 1958, but at the end of March, 1959, I established 
a camp on the shores of the reservoir which served as 
a base for field work through the breeding season. By 
early June the water had already dropped to such a 
low level that no blackbirds remained there. Before 
the reservoir completely refilled in March of 1960, 
the cattails in the marsh at the southeast end were 
completely burned. Blackbirds began to breed as 
soon as new growth permitted and regular observa- 
tions were also made throughout the second spring. 

The Haskell Ranch, eight miles southeast of 
Marysville, Yuba County, is located in the heart of a 
ranching district. The marsh is surrounded by irri- 
gated pastures and owes its existence to the run-off 
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FIl. 2. Two of the isolated patches of cattails at the 
East Park Reservoir, Colusa County, California, April, 
1959. 

of excess water from them. It is burned every winter 
or early spring and cattails are cut to keep certain 
water areas open for duck hunting. None of these 
activities greatly influences the blackbirds, however, 
as the cattails sprout immniediately following burning 
and there are always large areas which are not cut. 
Both Redwings and Tricolors breed there, and some- 
times Yellow-headed Blackbirds (Xanthocephalus 
xanthocephalus) as well, though they were absent in 
1959 and 1960. My studies were limited to these two 
years, though Dr. Leopold's notes were available for 
earlier years. 

Observations were made during May and June, 
1959, and throughout the fall, winter, and spring of 
1959-1960 ill the rice-growing and duck-hunting 
areas of Colusa and Glenn counties where extensive 
areas of cattails are maintained as duck habitat. 
Also, the rice fields are favorite feeding grounds for 
Tricolored Blackbirds, so that this region supports 
large populations of this species, Redwings and 
smaller numbers of Yellow-heads. 

In addition to these four major study areas, 
observations were made in the rice-flelds in Sacra- 
mento County and in the course of road travel be- 
tween the study areas. Prospecting trips were made 
to other areas in the valley and foothills during each 
spring, and in 1958, an exploratory visit was made 
to areas in the San Joaquin Valley and foothills of 
the Sierra Nevada. Upland breeding Redwings were 
also briefly observed on Brooks Island in San Fran- 
cisco Bay. 

METHODS 
The basic method in this study was simply to 

record in detail all features of social organization 
seen in the field, though advantage was taken of nat- 
ural experiments offered by habitat differences, 
variations in weather, and human interference. In 
addition, I conducted elimination experiments in 1959 
and 1960 to study repopulation. Each of the major 
displays and vocalizations of both species was as- 
signed a symbol which enabled mne to record more 
fully the activities of an individual bird as long as 
it remained in view. At Jewel Lake in 1958, I 
watched male Redwings several mornings each week 
throughout the breeding season. Less extensive ob- 
servations were made in the afternoons. Extensive 
use has been made of these observations and the 
samples of activity sequences they include in the 
development of time and energy budgets. Particular 
attention was paid to the temporal and spatial aspects 
of social organization, as these are two features in 
which the two species differ most strikingly. 

GENERAL BIOLOGY OF THE SPECIES 
The widespread Redwing breeds from the Atlantic 

to the Pacific and from Centrt- Alw.ric: al t o 
the Arctic Circle in west-central Canada (Bent 1958). 
Most individuals migrate from the colder portions of 
the range in the winter but some of the southern 
races, including the Californian ones, are resident. 
The Tricolored Blackbird has a much more restricted 
distribution, breeding from southern Oregon and the 
Modoc Plateau of northeastern California, south 
through the lowlands of California west of the Sierra 
Nevada to northwestern Baja California (Grinnell & 
Miller 1944). The species is not migratory but is 
nomadic and highly colonial (Fig. 3), though the 
pattern of nomadism is poorly known. Large flocks 
appear suddenly in areas from which they have been 
absent for months, they breed, and then quickly 
withdraw. Size and location of colonies vary from 
year to year, though certain sites, such as the East 
Park Reservoir and the Haskell Ranch, are regularly 
used. In his extensive studies of Tricolor distribu- 

.~~~~~~~~~ ** - 

FiG. 3. The Marysville Tricolor colony during the 
nest building period, Yuba County, California, May, 
1959. 
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tion, Neff (19-37) observed striking shifts in the loca- 
tion of colonie.s; in the Sacramento Valley (Table 1), 
and to show that the variation is not simply due to 
variability in searching time, I have recalculated his 
data to express it as thousands of nests discovered per 
man-day spent searching (Table 2). 

TABLE 1. Estimated nesting populations of Agelaius 
tricolor (figures represent thousands of nests; data from 
Neff 1937). 

County 1931 1932 1933 1934 1935 1936 

Butte .......... - 28 106 32 3 4 
Colusa ......... -.32 16 37 3 0 
Glenn ..6.._... - 8 61 282 4 4.5 
Merced .. ... _ 50 58 2 37 10 
Sacramento.... - 121 101 So 1 15 
Sutter... . . ....- 10 13 6 1 3 
Yolo ........... 10 38 3 2 10 2 
Yuba .......... 113 2 7 50 5 5 

TABLE 2. Thousands of nests discovered per masl-day 
epelx(lend (calculated from data given in Neff 1937). 

County 1931 1932 1933 1934 19:35 1936 

Butte .......... 0 9.3 26. 5 16.0 1 . 5 4.0 
Colusa ......... 0 10.7 5.3 1 8.5 1.5 5.0 
Glenn 0.......... ( 11.3 6.1 6. 3 2.0 2.3 
Merced. - 50.0 1.9 0.7 7.4 2.5 
Sacramento..... 0 24.2 33.7 26.7 0.05 3.0 
Sutter .......... 0 5.2 6.5 6. 0 1.0 3.0 
Yolo ........... 0.2 12.7 1.0 1.0 5.0 1.0 
Yuba .... ... 1.9 0.03 0.1 0.8 0.1 2.5 

The plumiage of these two species is so similar 
that museum specimens are sometimes imisidentified. 
The adult male Tricolor has a bluish luster to its 
black plumage, and the red of the epaulets is a dull 
crimson in contrast to the bright scarlet of the male 
Redwing. The most conspicuous feature of the male 
plumage, and the one which gives the species its 
common and scientific names, is the broad white 
border to the middle wing coverts. In most races of 
the Redwing these feathers are tipped with buffy, 
but in those races occupying the central Coast Ranges 
and Great Valley of California, the metropolis of 
the Tricolor, they are black so that the wing lacks 
the light stripe. This plumage difference between 
males is not only conspicuous to the human observer, 
it is the mi0ost important means of species identifica- 
tion used by the birds themselves. Occasional Red- 
wings in a flock of Tricolors are singled out for spe- 
cial attack by a resident male Redwing in whose 
territory the flock lands. 

Females are less easily distinguished because, al- 
though female Tricolors are darker than most races 
of the Redwing, in the area of distributional overlap 
female Redwings are the darkest of that species. 
Thus, the need of making accurate specific identifica- 
tion notwithstanding, there is a convergence of female 
plumiage in the area of symapatry in contrast to the 

TABLE 3. Comparative measurements of blackbirds. 

Standard 
Measurement Species Sex Mean deviation Range 

(mm) (mm) (mm) 

Wing . ........ Redwing d 124.5 2.4 118.8-131.6 
9 9 102.9 2.6 97.5-108.5 

Tricolor d~ci 120.8 2.1 115.5-125.2 
9 9 105.2 2.1 102.2-111.2 

Tail ......... Redwing dc 84.7 3.6 75.9- 93.8 
9 9 67.9 3.6 60.6- 76.0 

Tricolor cl 81.1 3.1 75.4- 89.7 
9 9 68.9 2.3 64.0- 78.6 

Tarsus ......... Redwing ci 28.2 1.1 25.0- 32.8 
9 9 24.9 0.9 22.5- 26.6 

Tricolor d6"c 28.1 1.0 26.6- 30.4 
9 9 25.2 0.8 23.1- 26.8 

Culnien ........ Redwing 6' 22.6 1.1 19.8- 24.9 
9 9 19.4 0.9 17.5- 22.2 

Tricolor 66' 24.5 1.0 22.4- 27.3 
9 9 21.8 1.0 19.8- 24.5 

Bill depth ...... Redwing 6If' 8.7 0.5 7.6- 10.1 
9 9 7.5 0.5 6.1- 8.3 

Tricolor 66 8.0 0.3 7.5- 8.5 
9 9 6.9 0.8 6.3- 8.0 

divergence in the males. In general, female Tricolors 
are more uniformly sooty than female Redwings, 
there being less contrast between throat and breast. 
In the autumn, female Redwings are strongly tinged 
with rusty on the back, a feature never shown by the 
female Tricolor. 

Sexual dimorphism in size, though great in both 
species, is less in the Tricolored Blackbird. Measure- 
ments of winter and spring specinsens of both species 
are given inl Table 3. In these specimens the male 

Tricolors are smaller than male Redwings in wing, 
tail, tarsus, and bill depth, but are larger iss culnien. 
On the other hand, female Tricolors are larger than 
female Redwings in wing, tail, tarsus, and culnien, 

but are smaller in bill depth. This longer, narrow 

bill of the Tricolor is one of the most reliable mnor- 

phological differences between the species. 

The comparative weights of the two species are 

less certain. Anmong the MVZ specisisens the male 

Tricolors average heavier than male Redwings and 

fenmales heavier than female Redwings. However, in 

a sammiple of 47 male Tricolors and 31 male Redwings 

collected in the Sacramento Valley in October and 

November, 1959, the male Tricolors averaged lighter 

than the male Redwings, the difference being due to 

a decrease in the mean weight of issale Tricolors. 

Specimimens collected in the autumn of 1959 were 

also mseasured for wing spread, maximum wing width, 

and total wving area. Wing spread and wing width 

are the same in femnales but the male Redwing has a 

greater wing spread and broader wings than the male 

Tricolor (Table 4). As a result, the Tricolor carries 

moore weight per unit of wing surface than the Red- 

wing (Table 5). The slender, snore pointed wing of 

the Tricolor is conspicuous enough in the field to 

enable an experienced observer to identify the sl)ecies 

at great distances. 

As will be discussed later, the roles of the sexes 

are more similar in the Tricolor than in the Redwing 

and the species is less polygamous. The lesser degree 
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TABLE 4. Wing measurement of blackbirds. 

Standard 
Measurement Species Sex Mean deviation Range 

(mm) (mm) (mm) 

Wing spread .... Redwing dd 15.4 in. .30 15.0-16.1 
9 9 13.2 .23 12.7-13.3 

Tricolor ci 15.1 .19 14.8-15.6 
9 9 13.2 .27 12.7-13.7 

Wing width .... Redwing e 3.9 in. .11 3.7- 4.1 
9 9 3.2 .10 3.0- 3.3 

Tricolor 66 3.5 .10 3.4- 3.7 
9 9 3.1 .12 2.9- 3.5 

Wing area...... Redwing ed 45.5 sq. in. 2.05 42.4-50.4 
9 9 31.4 1.12 28.6-33.0 

Tricolor cc 39.4 2.17 36.2-42.6 
9 9 29.6 1.31 27.2-32.4 

TABLE 5. Wing loading. 

Mean Mean Weight per 
Species Sex wing weight square inch of 

(sq. in.) (g) wing surface 

Redwing.... Male 45.5 66.1 1.45 
Female 31.4 42.4 1.35 

Tricolor. Male 39.4 63.3 1.60 
Female 29.6 46.5 1.57 

of sexual dimorphism in size thus fits in with the gen- 
eral picture in the Icteridae, where there is a correla- 
tion between the degree of size dimorphism and the 
extent of promiscuity (Selander 1958). The Tri- 
colored Blackbird not only travels extensively during 
its nomadic wanderings, but both sexes fly great 
distances when gathering food for the young, a time 
when speed is of great importance. The narrow, 
more pointed wing has probably evolved in response 
to this need as it has in other avian groups. The 
Redwing male does not feed the nestlings, but en- 
gages in frequent conspicuous display flights over 
the territory. The broad wing is therefore useful as 
a display organ. The Tricolor has no -such aerial 
displays. 

THE SOCIAL SYSTEMS 

1. THE RED-WINGED BLACKBIRD 

Non-breeding Period. Outside the breeding season 
Redwings are highly gregarious, travelling and feed- 
ing in flocks of varying size, and roosting together 
in favored sites, usually over water, which attract 
birds from distances up to twenty miles or snore. 
On evenings for which counts of roosting birds, 
mostly males, were 11ade, at Jewel Lake, the total 
number varied between 1,544 and 2,596; the number 
of flocks between 159 and 205; and the average flock 
size from 8.6 to 14.1 (Table 6). Flocks were smaller 
at the beginning and end of the roosting time, and 
the rate of flock arrival was greatest in the middle, so 
that the bulk of the birds arrived in a short period 
of time (Fig. 4). Arrival time, which closely fol- 

TABLE 6. Evening roosting of Redwings, Jewel Lake, 
fall, 1958. 

Date 10/16 10/23 11/6 11/13 11/20 11/27 12/4 

Number of birds ... 1,544 1,368 2, 134 2,296 1,701 1,686 2,596 
Number of flocks... 173 159 205 191 152 173 184 
Average flock size.. 8.9 8.6 10.4 12.0 11.2 9.7 14.1 

1530 

1600 

01630 

1730 - 
JEWEL LAKE 1958 

1800 1 | | 
Oct Nov Dec Jan 

FIG. 4. Roosting of male Redwings at Jewel Lake. 
Solid lines indicate the arrival of the first and last roost- 
ing birds. The time of local sunset is shown by the 
dashed line. The period during which at least one-half 
of the birds arrived is indicated by the dotted area. 

lowed the time of local sunset, was usually spread 
out over about one and one-half hours. 

Enormous numbers of blackbirds roosted at the 
Colusa marsh in the autumn of 1959. Redwings and 
Tricolors were by far the most numerous but there 
were also many Brewer Blackbirds (Euphagus cy- 
anocephalus), Cowbirds (Molothrus ater), Yellow- 
heads and Starlings (Sturnsts vulgaris). This roost 
attracted birds fromn an enormous area from the 
Sacramento River west to the foothills of the Coast 
Ranges and for at least ten miles north and south of 
the marsh. During the major part of the roosting 
flight on the evening of October 15, I estimated that 
500-1000 birds per second were crossing a road south 
of the marsh, so that perhaps 750,000-1,500,000 birds 
entered the roost from that direction during the 25- 
minute period of maximum arrival. Since large 
flocks were also approaching the marsh from other 
directions as well, as least several million birds were 
roosting there at this time. 

Whereas birds straggled in for over an hour in 
the evening, the morning exodus lasted only about 
30 minutes. After the main morning feeding, the 
birds returned to the catttails where they rested, 
preened, sang, and bathed for much of the remainder 
of the day. Another major feeding flight in mid- 
afternoon preceded roosting for the night. Though 
the marsh was always full of birds at mid-day, there 
was a steady alovement in and out and individual 
birds probably fed at least once each day in addition 
to the two main feeding periods. 

A striking feature of Redwing social organiza- 
tion during the fall and winter is the segregation of 
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the sexes which, though by no means complete, is 
very pronounced. As already mentioned very few 
females roosted at Jewel Lake, and though both sexes 
roosted abundantly at Colusa, most flocks seen feed- 
ing during the day were wholly or largely composed 
of one sex. 

The enormous numbers of Redwings in the Sacra- 
niento Valley in the autumn obtain most of their 
food from agricultural land. I did not examine any 
stomachs, but by observing feeding birds it is easy 
to determine what they are taking. In late summer 
the birds concentrate upon seeds of the water grass 
(Echinochloa crusgalli), which is abundant around 
the edges of all rice fields and ditches in irrigated 
country, and rice, which is then coming into the milk 
stage. The greatest damage to the rice occurs at this 
time though the birds continue to utilize it heavily 
until it is harvested. Mechanical methods of harvest- 
ing rice leave large amounts of grain scattered on 
the ground among the stubble which the blackbirds 
continue to use until the fields are plowed. At this 
time of year, newly sprouting alfalfa fields are also 
used as sources of insects. As the autumn progresses, 
more and more fields are harvested and plowed, and 
feeding conditions become progressively worse. This 
is partly offset by the flooding of many fields to 
attract ducks for hunting, because these fields are 
not plowed and also produce many insects. None- 
theless, by early January the populations of Redwings 
and Tricolors in the Sacramento Valley are greatly 
reduced from their mid-autumn level. One can drive 
great distances in late winter and see few blackbirds 
where earlier there had been millions. It is not cer- 
tain where they go at this time, but they probably 
move to the San Joaquin Valley and other areas to 
the south where agricultural practices are different. 

Initiation of Breeding. The onset of the breeding 
period in the Redwing is marked by the establishment 
of territories by the males early in January in north- 
central California. At first the territories are oc- 
cupied for only brief periods in the early morning and 
late afternoon, but gradually the amount of time 
spent there increases until the birds are present on 
or near the territories all day. At Jewel Lake in 
the winter, territorial males roost in the marsh to- 
gether with a large number of birds which leave to 
nest elsewhere. The resident males briefly remain on 
their territories after the roosting birds have left, 
and then also leave for the rest of the day to feed 
(Fig. 5). It is not until mid-March that the males 
begin to feed in the area and not until early April 
that they remain all day and find the bulk of their 
food either on the territory or close to it. Females 
begin to arrive in early March, and by the end of the 
month most of them roost in the marsh with the 
males. 

At the East Park Reservoir the initiation of the 
breeding season follows the same general pattern as 
at Jewel Lake except that events occur about two 
weeks later. Nights are much colder and vegetational 
development slower in the foothills than in Berkeley, 
where the influence of the Pacific Ocean moderates 

1200 - 
JEWEL LAKE 

1100 - 1959 -5 

1000- - 4 
@ ~~ ~ ~~~~~~~~~~~// 

* 0900- /- 3 H / ~~~~~~~~0 
0800- - 2 

0700- 

0600- 
Jan Feb Mar APr 

FIG. 5. Occupation of territories by male Redwings. 
The departure of the main roosting flock is shown by 
the dotted line; the departure of the territorial males by 
the dashed line; and the difference in departure time 
by the solid line. 

late winter and early spring temperatures. However, 
the pattern at East Park Reservoir is also modified 
by other factors such as the rate at which the reservoir 
refills and the incidence of burning. In 1960 it was 
not until mid-March that the cattail marshes were 
completely reflooded, and no birds roosted there prior 
to that time. Burning results in the destruction of 
roosting and nesting cover, which delays the onset 
of breeding as the birds must wait until the new 
growth of cattails is high enough to support their 
nests. In normal years the first nests are constructed 
inl dead cattails. 

Nesting Habitat. Redwings nest in a wide variety 
of habitats (Allen 1914, Sherman 1932, Todd 1940, 
Nero 1956a), but most nests are located in emergent 
vegetation, particularly cattails. In California they 
commonly nest in vegetation bordering irrigation 
ditches, roadside and fencerow vegetation, riparian 
situations, weed and brush patches, cropland such as 
alfalfa and cereal grains, and even upland areas 
of mixed chaparral and grass. The chief requirement 
is apparently vegetation strong enough to support 
the nest surrounded by suitable feeding grounds. 
Burned cattail areas are used before the new growth 
sprouts if enough charred stumps remain. In fact, 
at the East Park Reservoir in 1959, burned areas 
were chosen instead of dense, unburned patches when 
both were available on one marsh area. On Brooks 
Island, the Redwing is a common breeding bird 
throughout the island, nests being located in bushes 
of poison oak (Rhus diversiloba) and coyote brush 
(Baccharis pilularis) even on the tops of the main 
ridges. I have not found this situation duplicated 
elsewhere, but I know of no mainland area with such 
varied, ungrazed vegetation as is found on the island. 

Time of Breeding. The most complete studies of 
breeding chronologies were made at Jewel Lake in 
1958 and East Park Reservoir in 1959. The major 
features of the breeding season for both areas are 
summarized in Figs. 6 and 7. Less complete observa- 
tions at Jewel Lake in 1957 and 1959 show that, with 
minor modifications, the same pattern held for those 
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FIG. 6. Breeding chronology of Redwings, Jewel 

Lake, 1958. 
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FIG. 7. Breeding chronology of Redwings, East Park 

Reservoir, 1959. 

years as well. For example, the arrival of females, the 

beginning of chasing of the females by the males and 

the start of precopulatory displays were within one 

week of their 1958 time in 1959. Egg-laying in 

1957 began two days earlier than in 1958. Because of 

burning, events were delayed in 1960 at the East 

Park Reservoir, but in the unburned areas, nesting 

began four days earlier than in 1959. 

A general picture of timing of breeding in the 

Sacramento Valley was obtained by a census of terri- 

torial males along 60 miles of highway between 

Vacaville and Williams on the west side of the valley. 

The census area traversed irrigated and non-irrigated 

cropland and orchards not all of which were suitable 

blackbird habitat. Territorial males were counted 

125 

- 1959 

---1960 
100 

ci)I 

r 75 1 

5Q 

EI 

z/ 

25I 

Mar Apr May ~Jun 
FIG. 8. Territorial male Redwhigs along 60 miles of 

highway on the west side of the Sacramento Valley. 
Birds were counted from aii automobile travelling ap- 
proximately 45 miles per hour. 

from an automobile travelling approximately 45 
miles per hour. Such a census can give only relative 
numbers but it does provide a rough picture of time 
of breeding in the area sampled (Fig. 8). Two 
points are of interest. Firstly, there is a sharp re- 
duction in the number of birds in mid-May when 
many of the crops are cut, destroying nesting sites. 
Secondly, there is only a short period of time during 
which many birds are present. In 1960, the rela- 
tively longer plateau of high numbers was maintained 
only through continual occupation of new sites 
throughout the period, since cutting of crops and 
progressive destruction of nesting areas began in late 
April. Relatively few sites were suitable for a long 
enough period to permit the completion of the breed- 
ing cycle. Elsewhere in the valley, also, many nests 
were destroyed before the young had fledged, and 
though there are no quantitative data, it is quite cer- 
tain that reproductive success in crop-nesting Red- 
wings is generally poorer than in marsh-nesting birds. 

At the East Park Reservoir in 1959, territories 
on the periphery of the marsh were occupied first 
and these areas were the most fiercely contested 
throughout the breeding season. As early as Febru- 
ary 19, males displayed in the strip of marsh adja- 
cent to the road for over three hours and more terri- 
tories were set up than were maintained (Fig. 9). 
Once six males engaged in vigorous communal dis- 
plays on the road, walking around each other in full 
song spread. The time of territory establishment by 
females and the start of nest building paralleled the 
pattern of territory establishment by the males. 

Normally the females in a given marsh are out 
of phase with each other (Nero 1956b), but syn- 
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FIG. 9. Size of Redwing territories, East Park Reser- 
voir, 1959. 

chrony may be notable at the start of the breeding 
period. Most females began to nest at about the 
same time in 1959 in the isolated patches of cattails 
along the east shore of the East Park Reservoir. 
Even when all seven patches are lumped together, 
51 of 72 nests were started within three days of 
each other (Fig. 10). It follows that most males in 
these areas were copulating with more than one 
female during the same period. Because of nest fail- 

24 - 
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April 
FIG. 10. Breeding synchrony among Redwings in 

the isolated cattail patches at the East Park Reservoir. 
The graph is a composite curve representing the pooled 
data from all seven cattail groups. 

ure, second nestings, and the arrival of new females, 
nestings went out of phase so that by May 15 there 
were some nests in all stages of construction, others 
with eggs and young, and free-flying young in the 
same areas. A check of 30 nests at the Haskell 
Ranch on May 13 gave a similarly asynchronous 
picture. 

Territory. The territories of the males are de- 
fended by means of song, displays and chasing, but 
little is known about the variations in territory size 
and the factors influencing them. Linford (1935) 
found that territories of polygamous males were 

twice the size of those of monogamous males, but 
Nero (1956b) found no such relationship. I also 
failed to find any correlation between number of 
females and territory size. 

The East Park Reservoir afforded the opportunity 
to study territory size in marsh areas of contrasting 
characteristics. Progressively more food is obtained 
on the territories in the small clumps of isolated cat- 
tails, the peripheral strips of cattails along the main 
marsh, and the main marsh itself, in that order. Ter- 
ritories were substantially the smallest in the isolated 
cattail clumps, larger in the peripheral strips, and 
largest in the main marsh (Table 7). Territory size 
was also determined for a portion of the Haskell 
Ranch marsh for both 1959 and 1960. In 1959, ter- 
ritories averaged larger than at the East Park Reser- 
voir; but in 1960, they were comparable to territories 
at the periphery of the main marsh at the reservoir 
(Table 8). There are no other data from the valley 
floor with which to compare the results obtained at 

TABLE 7. Size of Red-winged Blackbird territories, 
East Park Reservoir, 1959. 

Number of Average size 
Situation territories (sq. ft.) 

Isolated cattail clumps sur- 
rounded by grassland ....... 21 2,512 

Strip of marsh at the edge of 
the reservoir ............... 17 8,477 

Main marsh area, including both 
central and peripheral 
territories ................. 22 10,653 

TABLE 8. Size of Red-winged Blackbird territories, 
Haskell Ranch. 

Number of Average size 
Year territories (sq. ft.) 

1959 . 10 13,720 

1960 . 16 8,575 

the Haskell Ranch. Nero (1956b) reported the 
average size of 17 territories in Wisconsin to be 
3,550 sq ft. Average size, however, increased from 
1947 to 1953 as the breeding population declined. 
Linford (1935) found much larger territories in 
Utah (average: 31,603 sq ft) but his birds gathered 
most of their f ood on the territories whereas Nero's 
birds did not. 

There is thus a general correlation between the 
size of Redwing territories and the proportion of 
food obtained within the confines of the territory. 
However, it is doubtful whether food per se is the 
proximate factor by which territory size is regulated. 
The available evidence suggests that many bird 
species use features of vegetative physiognomy as 
their major cues in evaluating environmental suit- 
ability (Lack 1940), though the mechanisms by which 
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this is accomplished are unknown. That this is also 
the case with the Redwing is suggested by change in 
territory size in response to stage of vegetative suc- 
cession (Martin 1960) and by the response to burn- 
ing of the marshes. The exceptionally complete burn 
at the East Park Reservoir marsh in 1960 left large 
areas devoid of emergent vegetation until the new 
growth appeared. In these areas the Redwing terri- 
tories were initially several times larger than in 1959, 
but as the vegetation grew, additional birds inserted 
themselves, and territories became smaller (Table 9) 
though never as small as in the previous year. 

TABLE 9. Size of Red-winged Blackbird territories 
on burned marshes, East Park Reservoir, 1960. 

Number of Average size 
Roadside study area territories (so. ft.) 

April 29 .............. 3 26, 500 
May 15 .............. 4 19.873 

North study area 
April 29 .. 2 32,300 
May 15 ...4...... 4 16,150 

Food for the young may be gathered either on the 
territory or adjacent to it. The cattail areas at the 
south end of the main marsh at the East Park Reser- 
voir were surrounded with sedge meadows front which 
much of the food was gathered, but often the birds 
flew across the road to an alfalfa field. Much food 
was gathered within the territory among centrally lo- 
cated territories. Where oak parkland adjoined the 
marsh, the birds frequently foraged anmong the grass 
and trees. 

Several types of evidence suggest that territorial 
behavior is limiting breeding density on the study 
areas. Firstly, territorial challenges by newly ar- 
riving males are common much of the breeding sea- 
son, and they may be vigorous and prolonged. For 
example, on April 19, 1959, I watched an intruding 
amale, easily identified by his more orange epaulets, 
attempting to take over a territory for more than an 
hour. When first discovered at 0730, the intruder was 
submissive to the resident male, but by 0745 he began 
to give full song spreads on perches and in flight 
over the territory and began diving at the resident 
male, each time evoking a chase. By 0800 he was at 
times flying over the territory unchallenged by the 
resident, and his attacks were intensified so that he 
hit the resident while diving. By 0824 lie was dis- 
playing to females flying over the territory, and had 
apparently succeeded in taking over, but at 0836 the 
resident male became more vigorous ili his defense of 
the territory and the intruder left. He returned 
again at 0842 but was immediately chased by the resi- 
dent and left again. By 0900 I had seen no further 
sign of himt nor did he reappear later. 

On April 30 at one of the isolated cattail patches 
I observed another unsuccessful territorial challenge 
which lasted inter mittentlv from 1330 to 1445. The 

challenger held a nearby territory without cattails or 
other emergent vegetation which could support a nest. 
These are extreme cases, but the frequency of oc- 
currence of territorial challenging by both sexes sug- 
gests that more birds would settle if they could. 
Nero (1956b) has reported at length on this aspect 
of territoriality in Wisconsin Redwings. 

A second line of evidence is provided by the be- 
havior of birds which have been trapped and banded. 
Twice, males which I had trapped fought to regain 
their territories from new males even though the dura- 
tion of their confinement could not have been longer 
than a few hours. Nero (1956b) reported this also. 

To test the matter further, the males from an area 
at the East Park Reservoir, containing 7 territories, 
were shot on May 8, leaving only one color-banded 
male whose vocalizations were being studied. The 
following morning, this male and a bird from across 
the stream had expanded their territories to include 
most of the vacated area, and though this was late in 
the season, there were five replacements by May 17 
(Fig. 11). Since this was later in the season than 
any new areas were occupied in this region, it is likely 

Apr 21 May 9 May 16 

FIG. 11. Repopulatioa of a small marsh by male 
Redwings following shooting of the established territorial 
males. East Park Reservoir, 1959. 

that the invading individuals were birds which had 
been prevented from breeding by the prior occupa- 
tion of all territories by other males. 

On the basis of these preliminary results, the ex- 
periments were continued in 1960. A section of the 
Haskell Ranch marsh and another area at the East 
Park Reservoir were selected as removal sites. Males 
were removed from the Haskell Ranch marsh eight 
times and from the East Park Reservoir five times 
(Table 10). At both sites first-year males, which do 
miot normally hold territories, did so as removals con- 
tinued. All such birds had functional testes. How 
long they would have been able to defend their 
territories successfully is not known. One of the 
replacement adult males, on the other hand, had non- 
functional testes. 

Observations following shooting demonstrated that 
replacement was often quite rapid. Dr. Leopold ob- 
served the Haskell Ranch area on the morning of 
April 12, the day following the first shooting, and 
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TABLE 10. Red-winged Blackbird removal experi- 
ments, 1960. 

HASKELL RANCH EAST PARK RESERVOIR 

Numbcr of Number of 
Dat- e shot* Date e shot 

April 11 5 April 11 2 
April 20 5 April 28 3 
April 23 3 May 7 3 (1) 
April 28 2 (1) May 15 3 (1) 
May 8 3 June 8 2 
May 15 3 (1) 
May 30 3 (1) 
June 16 2 

* Figures in parentheses indicate first-year males. 

found all territories reoccupied. Several times I ob- 
served a replacesient to occur within an hour and 
once within fifteens minutes. Particularly during 
April, when activity is at its peak, it would prob- 
ably be possible to get daily replacement, so that 
the removals actually made give no idea of the num- 
ber of birds which could be taken frosn a marsh dur- 
ing a season, nor what the seasonal pattern of time 
required for replacement might be. 

Ever since the publication of Howard's (1920) 
book, territoriality has attracted considerable atten- 
tion, but progress has not been commensurate with 
the effort expended (Hinde 1956). Data from black- 
birds suggest some new avenues of approach. The 
role of territorial behavior in limiting the density of 
breeding birds, strongly indicated for the Redwing, 
should be tested for more species. Howard believed 
that density was limited by territorial behavior, but 
his view has been challenged by Lack (1954). Stew- 
art & Aldrich (1951) and Hensley & Cope (1951) 
observed repopulation following shooting in conifer- 
ous forest insectivorous birds, but their experiments 
were performed during a spruce budworm outbreak 
and the results may not be generalizable. 

The role of different factors in influencing terri- 
tory size may profitably be explored by studying 
variability in territory size in different habitats. 
Some species, such as the Redwing, change their 
spacing system with habitat, providing clues to its 
significance. The value of comparative studies of 
closely related species has been largely ignored, but 
often such species differ strikingly in their terri- 
torial behavior. This aspect of blackbird spacing 
will be discussed following the presentation of data 
on the Tricolored Blackbird. 

Mating System. It is well known that the Red- 
wing is polygynous, the females maintaining terri- 
tories within the larger territories of the males. 
Females regularly breed when they are one year old 
though it is not known if they always do so. Males 
do not normally breed until two years of age, though 
they have been observed holding territories (Beer & 
Tibbits 1950) and, rarely, breeding (Wright & 
Wright 1944, Nero 1956b) when one year old. 
First-year males, some of theim reproductively ma- 

ture, were common around the marshes and attempted 
to occupy territories. Some held small areas for 
short periods of time, but I had no evidence that they 
ever succeeded in fertilizing any females, nor is it 
known whether any of the first-year males which 
held territories after removals copulated with females. 

Determining the number of males on a given marsh 
is a relatively simple task, but females are nmuch more 
difficult to count. Counting all the nests in the area 
only gives a rough estimate of the number of fe- 
males because of the many repeat nests following 
failure. Consequently, I 'was able to determine the 
actual sex ratios in only a small portion of the Red- 
wings I studied. Precise figures are also rare in the 
literature. On my study areas the number of females 
per male has ranged from one to six. My data and 
those from the literature are given in Table 11. 

TABLE 11. Red-winged Blackbird sex ratios. 

Average 
Source Number of Number of number 

Smith (1943) ..... 23 37 1.61 it d 40 110 2.75 tt 4246 115-117 2.50-2.78 
Nero (1956) 25 49 1.96 
This study: 

E. Pk. Res.... 29 108 3.72 
Haskell R . . 13 37 2.84 

They suggest the possibility of geographical varia- 
tion in sex ratio, but in the absence of data on tem- 
poral variation nothing definite can be said. 

Male Redwings take no part in nest building or 
incubation. Most of them do not feed the nestlings 
either, but I observed one male at the Haskell Ranch 
and one at the East Park Reservoir regularly bring- 
ing food to the nestlings. Also, one male on Brooks 
Island was seen with food in his bill. Once the 
young fledge, however, the males regularly feed 
them. 

Clutch Size and Nesting Success. Reliable infor- 
mation on clutch size is available only for 1960 (Table 
12). No clutches of five or six were found at the 
East Park Reservoir in 1959, a drier year, suggesting 
that there might be some yearly variation in clutch 
size, but more data are needed to confirm this. Nest- 
ing success was also better in the wetter spring of 
1960 (Table 13). 

Feeding Behavior of Adults. During the breed- 
ing season, adult Redwings and Tricolors utilize a 
wide variety of animal and vegetable foods. The use 
of the bill in gaping in almost all feeding situations 
makes it possible for these birds to utilize effectively 
food resources unavailable to species which do not 
gape (Beecher 1951). Gaping appeared in my hand- 
reared Tricolors by the time they were two weeks old. 
The effectiveness of gaping is most striking when the 
birds are feeding in shallow streams. I have observed 
Redwings turning over stones weighing as much as, 
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TABLE 12. Clutch-size in the Red-winged Blackbird. 

No. or Eaas snn CLt-u 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I M ean 

Location Year clutch 
2 3 4 5 6 size 

Haskel Ranch . 1960 1 9 10 - - 3.45 

E. Park Reservoir.. . 1960 2 23 55 4 1 3.75 

TABLE 13. Pledging success of Red-winged Black- 
birds, East Park Reservoir.' 

Number of Average number 
Year nests of young per nest 

1959 ................... 16 2.31 

1960 ................... 12 3.CO 

Ncte: Etmates based upon nests fledging at least one nestling: nestling 
counted as fledged if it reached at least an age of one week. 

45 grams either by inserting the bill underneath the 
stone and gaping it up and away from the body with 
the upper mandible, or by pushing it toward the 
body with the lower mandible. This exposes the 
plecopteran and dipteran larvae beneath the rocks. 
Excrement of grazing animals is similarly handled. 

Floating debris amnong stones and aquatic vegeta- 
tion is frequently moved by a sideways motion of the 
head with the bill fully gaped. This same movement 
is also used when feeding in grassland where it is 
used to move dead material from the ground surface. 
It has also been reported to be used to extract spittle 
bugs from their froth (Macklin 1958). Regular 
gaping movements are also used in cattails and in 
grassland, the bill being inserted into the vegetation 
and then gaped to expose any insects and seeds 
within. Gaping is also used when the adults are 
feeding among the foliage of trees, but much foliage 
gleaning is achieved by merely searching from leaf 
clump to leaf clump without any gaping movements, 
and the same holds true for grassland feeding. Red- 
wings have been reported splitting open dead rag- 
weed stalks in the winter, thereby exposing pupae 
of Epiblema strenuata (Fischer 1953). In all gapers 
the skull morphology is modified to permit them to 
see straight ahead between the widely spread mandi- 
bles (Lorenz 1949). 

In calm weather, the adults, especially the males, 
successfully catch insects on the wing, though they 
are definitely less adept than flycatchers or waxwings. 
On warm April and May mornings at Jewel Lake, 
when emerging dragonflies ascended from the cattails 
in their first flights, male Redwings were able to 
catch a large percentage of them, but if the bird 
missed on its first try, the insect was subsequently 
able to outmaneuver it, although waxwings still 
readily caught them at this stage. Both Redwings 
and Yellow-headed blackbirds utilize emerging drag- 
onflies heavily in other areas also (Kennedy 1950). 

In Californian annual grassland, filarees (Ero- 
dium botrys and E. cicutarium) are among the most 

Flu. 12. Stripping of Erodium seeds by Redwings; 
seed oii the right has been stripped. 

abundant plants. When the seeds ripened in mid- 
April at the East Park Reservoir, the Redwings 
stripped the plants (Fig. 12), attacking the seeds 
from the base and peeling them off. In 1959, nearly 
all Etrodium plants around the reservoir had been 
completely stripped by early May. 

2. THE TRICOLORED BLACKBIRD 
Non-breeding Period. Outside the breeding sea- 

son, Tricolored Blackbirds feed in the same situa- 
tions as Redwings and mixed flocks are common. 
Roosts are located in the samiie types of habitat and 
are often shared between the two species. Tricolors 
roost later in the evening than Redwings, and, in my 
experience, the sexes do not segregate at any time. 
As in the Redwing, there is a mass exodus from the 
Sacramento Valley in the late winter, birds being 
absent from large areas for several months. Since 
the Tricolor is not known to occur in large numbers 
outside the Great Valley of California, it is likely 
that the bulk of the population moves to the San 
Joaquin Valley where personnel of the U. S. Public 
Health Service, working on encephalitis control, ob- 
serve them in enormous numbers. 

Initiation of Breeding. The Tricolored Blackbird, 
has long been known to be highly colonial when breed- 
ing (Heermann 1853, Mailliard 1900, 1914, Tyler 
1907, Dawson 1923, Neff 1937, Lack & Emlen 1939), 
but little was known about the organization and 
operation of these colonies. In particular, no one 
had seen the events leading up to and culminating 
in the starting of a colony, nor had individuals been 
observed closely from blinds. It was one of the ma- 
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jor objectives of this study to find out as much as 
possible about the organization of the breeding 
colonies of this species. I obtained detailed observa- 
tions at the East Park Reservoir in 1959, and at the 
Haskell Ranch in 1960. 

There is no other marsh within 30 miles of the 
East Park Reservoir, so that birds are forced to 
roost close to where thev will nest. By mid-February, 
1959, the reservoir had filled enough to reflood the 
marshes and several thousand Tricolored Blackbirds 
were roosting there. During mid-March some of 
the males began to display and preliminary explora- 
tion of cattails began. Birds flew to the cattails, 
sang, preened, and then suddenly shifted position and 
repeated the performance. From an observation 
tower erected April 5, however, I could clearly tell 
that while most males sang, few displayed. On April 
15 only five or six males out of several hundred 
showed any signs of territorial behavior, and I had 
seen only one nest-invitation display. 

The birds came to roost progressively later 
(Fig. 13) following the time of sunset, but after the 
first week of April they began to arrive earlier in 
the evening and spent more time singing in the cat- 
tails in the morning (Fig. 14). However, most of the 

1530 
East Park Reservoir - 1959 

1600 

Arrival of first 
1630 roasting birds 

E 

1700 
First birds begin / 

1730 - 
to sing at / 

colony site 

1800 - 
Feb Mar Apr 

FIG. 13. Roosting of Tricolored Blackbirds, East 
Park Reservoir, 19-59. 

day was still spent, and most food was gathered, 
10-15 miles from the roosting area. 

Dense concentrations of flocks of birds at dif- 
ferent loci in the marsh, first observed April 10, was 
quite conspicuous the subsequent week. Suddenly all 
the resting birds would fly up and gather in one 
spot, some of them landing, others fluttering above 
the vegetation. After a few minutes they dispersed 
again, only to repeat the performance at another 
spot a few minutes later. This continued through 
the first few days of colony establishment, and was 
noted at several other colonies during the nest-build- 
ing period. At no time was I able to detect any 
change in the environment which might have trig- 
gered such behavior, and the latter may simply be 
a part of a colony-site investigation ritual. 

1000 - I 
EAST PARK RESERVOIR - 1959 

0900 Departure of revisitors 

to colony site \ 

0800 Departure of main , f 

E roosting flock K n if* 

0700 

Eirds present at -* 

0600- colony site 

0500 
Feb Mar Apr 

FIG. 14. Initiation of breeding among Tricolored 
Blackbirds at the East Park Reservoir, 1959. 

Early in the morning of April 12, I first ob- 
served females carrying nesting material in their 
bills for a few minutes before dropping it. They 
were observed to do this again on April 14 and 
April 16, but it was not seen thereafter until true 
nest building started. In fact, evening activity of 
Tricolors around the marsh was generally reduced 
from April 16 to April 19, giving no sign of im- 
pending events. 

On April 20 the birds remained all day. Hun- 
dreds constantly streamed back and forth from the 
cattails to the grassland feeding areas surrounding 
the reservoir. Displaying birds in the cattails shifted 
sites, formed dense concentrations, flew off to feed 
and returned. At times the whole marsh was de- 
serted, all birds being scattered on the adjacent hill- 
sides, and then a few minutes later hundreds would 
stream back into the cattails. At 1300 I observed 
the first females carrying nesting material and early 
the next morning many were building vigorously. 
Though many birds immediately settled on territories 
others shifted from place to place in the cattails 
through most of April 22, but by April 21 most of 
the males were singing from platforms of bent cat- 
tails low in the vegetation. Often loud choruses came 
from a seemingly empty marsh. 

By morning of April 22 nest building was intense 
in all areas which I could observe closely, and I saw 
the first copulation at 10:30. By afternoon copula- 
tions were occurring everywhere and many nests were 
already being lined. Both nest building and copula- 
tions continued all the next day and in the morning 
of April 24 I found the first eggs. By April 28 
nest building was nearly over, but copulations con- 
tinued everywhere. Many females were then in- 
cubating clutches of three eggs. By April 29 the 
males had nearly deserted the marsh and I saw only 
two females still carrying nesting material. I saw the 
last copulation April 30, after which there was no 
activity other than the feeding flights of incubating 
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FIG. 15. Breeding chronology of Tricolored Black- 

birds, East Park Reservoir, 1959. 

females. The major features of timing of events in 
this colony are shown in Fig. 15. 

In many areas in the valley Tricolors do not roost 
at the site prior to colony establishment. At the 
Haskell Ranch in 1960, small flocks occasionally flew 
over the marsh, but no birds were roosting in the 
breeding marsh as late as April 11. Nonetheless, 
thousands of birds were building nests April 19. 
Other observers have noticed active colonies in areas 
which were devoid of birds a few days earlier (Neff 
1937), although in most cases early morning activity 
would not have been noticed. 

Nesting Habitat. In addition to cattails and 
other emergent vegetation, Tricolor colonies are sit- 
uated in *a numnber of other vegetation types. Of 
the twenty-five colonies I have studied, 16 have been 
in cattails and other emergent vegetation, four in 
grain fields, one in alfalfa, one in a mustard patch, 
one in a safflower field, one in thistles along an irri- 
gation ditch, and one in trees along a river. Of 236 
colonies found by Neff (1937), mostly in the Sacra- 
mento and San Joaquin valleys, from 1932 through 
1936, 224 were in cattails or other emergent vegeta- 
tion. These differences may result, at least in part, 
from differences in searching habits of the different 
observers, but in most areas draining has been much 
more complete than it was when Neff made his studies. 
The favorable rice-growing areas are now virtually 
devoid of marshes, so that there is reason to regard 
at least some of the difference as real. 

Time of Breeding. Extreme synchrony, as found 
at the East Park Reservoir, is characteristic of most 
colonies of Tricolored Blackbirds (Tables 14 and 15). 
Even in colonies as large as 50,000 to 100,000 nests, 
all eggs may be laid within one week. The number 
of nests started daily in a large colony (Haskell 
Ranch) and a small colony (Lake Isabella) are shown 
in Figs. 16 and 17. On the other hand, some colonies, 
such as the one at the Capitol Outing Club in 1959 
and 1960, grow through the addition of new birds 
on their peripheries so that, while any given area 
is uniform, different parts of the colony vary. For 
example, at the Capitol Outing Club on June 5, 
1959, young were being fed in nests in the northeast 

TABLE 14. Time of events in Tricolored Blackbird coloniies-Spring 1959. 

Number of 
Colony nests Nest-building Egg-laying Incubation Feeding young 

E. Park Res .............. 1,500 Apr. 21-Apr. 28 Apr. 25-May 1 Apr. 28-May 11 Mav 10-May 20 
Ilaskell Ranch............ 15,000 Apr. 28-May 6 Apr. 30-May 9 May 2-May 22 May 14-June 5 
Mustard Patch ........... 14,000 May 1-May 8 May 5-May 12 May 7-May 25 May 19-June 10 
Marysville ............... 40,000 May 3-May 10 May 6-May 13 May 8-May 31 May 20-June 14 
Cap. Outing C ............ 80,000 May 8-June 9 May 11-June 12 Mav 14-June 16 May 28-June 28 
Alfalfa Field.50,000 May 9-May 15 May 13-May 18 May 16-May 30 May 28-June 15 
County Line ............. 75,000 May 15-May 21 May 18-May 24 May 20-June 6 June 3-June 20 

TABLE 15. Time of events in Tricolored Blackbird colonies, 1960. 

Number of 
Colony nests Nest-building Egg-laying Incubation Feeding young 

Haskell Ranch-A.......... 500 Apr. 18-Apr. 23 Apr. 22-Apr. 25 Apr. 25-? destroyed 
E. Park Res.-A ........... 50 Apr. 21-Apr. 25 Apr. 25-Apr. 29 Apr. 28-May 9 May 7-May 29 
Marvsville ............... 800 Apr. 29-May 4 May 2-May 6 May 5-? destroyed 
Madison ......... 70,000 May 4-June 13 May 8-June 17 May 11-June 29 May 22-July 13 
Buttes ................... 6,000 May 10-May 15 May 14-May 19 May 17-? destroyed 
Gridley .................. 35,000 May 11-June 14 May 15-June 17 May 18-June 28 May 30-July 15 
County Line ........... . 4,000 May 17-May 25 May 20-May 29 May 23-June 9 June 2-June 30 
E. Park Res.-B .. .... .. 600 May 17-May 22 May 21-May 25 May 24-June 6 destroyed 
Riego Road-A .... . ...... 500 May 17-June 3 May 21-June 7 May 24-June 18 June 4-July 5 
Cap. Outing C ... ...... 100,000 May 17-June 16 May 21-June 19 May 24-June 25 June 5-July 10 
Haskell Ranch-B...... .. . 15,000 May 23-June 25 May 27-June 29 May 30-July 11 June 10-July 28 
Safflower ........... ... 20,000 May 28-June I June 1-June 5 June 4-June 16 June 15-July 3 
Riego Road-B ...... .. .. 30,000 May 28-June 1 June 1-June 6 June 4-June 17 June 15-July 4 
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FIG. 16. Breeding synchrony in a large colony of 
Tricolored Blackbirds. 
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FIG. 17. Brecdiing synchrony in a smnall colony of 
Tricolored Blackbirds. 

part of the colony, farther southwest all females were 
incubating, and at the extreme corner of the colony 
nests were still being constructed. This type of 
colony organization has been noted before (Tyler 
1907, Dawson 1923, Lack & Emlen 1939), and Dr. 
Leopold has observed it in previous years at the 
Haskell Ranch. 

Occasionally shortage of nest sites forces still a 
third form of syinehrony not heretofore reported. 
In a colony found May 4, 1958, in Kern County, 
nests with eggs, others with nestlings, and still others 
with fledged young were mixed throughout the colony 
situated in a small patch of cattails growing in a 
stock-watering pond, which was the only marsh for 
miles. Apparently successive waves of birds moved 

into the cattails to establish territories as soon as 
the preceding males vacated theirs. Two waves of 
birds established themselves in the Madison colony in 
1960, and nests in all stages of construction and oc- 
cupation characterized the two autumnal colonies 
studied in 1959 (Orians 1960). 

Tilde of breeding varies considerably within small 
areas. Starting dates in colonies I have observed 
have ranged from April 1 to May 28, and eggs have 
been reported in the literature froim April 1 to 
June 17 (Bent 1958). Basically, three major types 
of areas are utilized for breeding; the -razing lands 
and drv farm-iing areas of the foothills, irrigated 
agrieultural areas in the valley with little or no rice, 
and the rice-growing areas. In both 1.959 and 1960, 
breeding be-an earliest in the foothills and latest in 
the rice country (Table 16) even when one includes 
the nesting at the East Park Reservoir in 1960, which 
was greatly delayed by burning. Early breeding in 
the foothills, also reported by Dickey & van Rossem 
(1922), occurs in spite of the fact that spring temii- 
peratures are cooler in the foothills than in the valley. 
It is adaptive because in non-irrigated country the 
vegetation dries up in May with the termination of 
the rains. However, before planting timie in late 
April, the rice fields are dry and barren. After being 
reworked and fertilized, they are flooded with about 
eight inches of water and seeded from the air. To 
discourage other grasses froiii invading, the water 
is maintained at this depth until the rice has sprouted 
some 18 days later. When this occurs, the water level 

TABLE 16. Tine of breeding in the Tricolored Black- 
b)ird. 

Number Mean 
Year Habitat of Range of starting 

colonies starting dates date 

1958.. Foothills 5 Apr. 1-Apr. 30 Apr. 20 
1959. Foothills 1 April 21 Apr. 21 
1960. Foothills 2 Apr. 21-May 17 May 4 
1959. Valley cropland (no rice) 2 Apr. 28-May 3 May 1 
1960.. Valley cropland 4 Apr. 18-May 23 May 6 
1959 ..... Rice country 4 May 1-May 15 May 8 
1960..... Rice country 7 May 10 May 28 May 17 

is lowered until only 1-2 inches remain. At this time 
adult blackbirds are able to wade through the shallow 
water or hop from clod to clod, gathering the insects 
which by then are becoming more common. Before 
this time the rice fields could not support Tricolor 
colonies. 

Territory. Territory sizes in dense Tricolor 
colonies are difficult to measure accurately, but by 
estimating distances between neighboring males I 
have determined that territories are usually 35 sq ft 
or less in dense vegetation although they may be 
larger in less suitable cover. The area is defended 
without aerial displays from a low platform of bent 
cattails. The tops of the vegetation form neutral 
ground over which prospecting males and females 
move without being attacked. It is only when an 
intruding mnale actually nioves lower down into 
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the vegetation that he is chased. The Male defends 
his territory only for that week when the females are 
nest building and actively soliciting copulation. 
Once the clutches are complete he leaves and may not 
visit the territory again until the young hatch. 

To support the food needs of thousands of young 
birds, a large area must be exploited by the adults 
and this area forms the ecologically significant terri- 
tory. Figs. 18 and 19 show the pattern of utilization 
around the East Park Reservoir and the Marysville 
and Colusa colonies in 1959. At these colonies, birds 
travelled up to 4 miles from the colony site and more 
than 30 sq mi of land were exploited for food. At 
the Marysville colony, conditions were excellent for 
observing changes in feeding pattern during the 
nesting period. 

Details of the temporal pattern of environmental 
utilization are given in the thesis manuscript de- 
posited in the library of the University of California. 
The general picture which emerges from these ob- 
servations is that Tricolors react quickly to any 
changes in the surrounding environment which make 
food supplies more readily available. As soon as 
pastures were flooded or a crop cut or raked, thou- 
sands of birds descended upon the newly exposed in- 
sect supply. The source of food is apparently com- 
municated to others by the direction front which in- 
coming birds approach the colony. I observed no spe- 

* Colony site Heavy Use Light Use 

NtX 

nj. 
Xone mile 

FIG. 18. Feeding grounds of Tricolored Blackbirds 
during nest building and incubation periods at the East 
Park Reservoir, 1959. 
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FIG. 19. Feeding grounds of Tricolored Blackbirds 
at the Colusa and Marysville colonies, 1959. 

cial behavior which might have assisted with this, but 
communication was nonetheless efficient. 

Mating System. As in the Redwing, the males do 
not breed until their second vear, but at least some 
females do so when they are one year old. Two fe- 
males banded as nestlings at the East Park Reservoir 
in 1958 were among the breeders in 1959. Yearling 
males regularly establish territories in the breeding 
colonies, but they are crowded into the less desirable 
sites. At the Haskell Ranch in 1960, three yearling 
males defended territories for several days around my 
observation blind. Thev gave the full complement of 
reproductive displays and vocalizations, and success- 
fully evicted prospecting adult males. One of the 
yearlings attracted a femalo that started building a 
nest, but she stopped when it was half completed. I 
saw no first-year males copulating with females, but 
cannot assert that they never do. In contrast, Lack & 
Emlen (1939) reported that first-year males did not 
hold territories but rather dashed in for attempted 
copulations. Since I did not observe first-year males 
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holding territories until I watched closely from blinds 
erected within the colonies, perhaps their failure to 
see this is a byproduct of their observing from a 
distance. 

Sex ratios are difficult to determine accurately in 
dense colonies, but my observations and those of 
Gerald Collier suggest that normally there are only 
two females per imale, rarely more. In many cases 
there is only one nest constructed in an area defended 
by one niale. To determine the breeding sex ratio re- 
quires hundreds of marked birds, something which no 
one has yet achieved. Lack & Emlen (1939) closely 
observed three males, one of which had two females, 
the other two had three, but little can be said from 
such a small sample. They also estimated a ratio of 
47 d d :100 Y Y in birds coming in to feed the 
young. Even assuming this estimate was accurate, 
it cannot be interpreted definitely until the relative 
feeding rates of amales and femtiales are known. Esti- 
immates are also commiplicated by the presence, for short 
periods of time, of imoore females within the territory 
of one iimale than actually complete nests. The 
mechanisms by which the sex ratio in a colony is deter- 
mined are unknown. Females are not aggressive to- 
ward each other as female Redwings are, but the 
possibility of subtle behavioral interactions between, 
females cannot be excluded because they do have a 
special call which is given when approaching and 
leaving the nest. 

Nests are built by the females only. Although 
males often manipulate nest material in nest-site 
demonstratioa displays, I have only once seen a male 
carry nest material any distance. The nest normally 
is completed in four days or less. Materials used 
are sinlilar to those utilized by the Redwing but Tri- 
colors usually line the niest with green grass while 
Redwings use dry grass. Most of the material for 
the nest is gathered onl the marsh, but at the lining 
stage the females mlay travel for some distance to a 
good grassy area to gather the fine green lining 
material. 

Incubatiomi is perforimmed by the femmiales alone. 
The miales leave the imiarsh during the day at this time, 
returning at night to roost, but not necessarily roost- 
ing on their territories or even withini the confines 
of the colony. Incubation takes 11-12 days (Emulen 
1941. Conttinutied by miy studies). During the incu- 
bation period, the females take long feeding flights 
several times each d(ay, there always being a mumass 
exodus the first thing in the morning and then again 
late in the afternoon. At time East Park Reservoir on 
May 1, 1959, there was a immass exodus of females at 
0515, the first birds returning at 0607. l)uring the 
rest of the (day simall groups regularly flew back and 
forth fromt the mmarsh to the feeding areas. In the 
afternoomn I watched a flock of 200-300 feeding in 
chamise about one inmile northeast of the colony. The 
flock reummained approxilmlately the saumme size for over 
an hour but during that tiime its nmemnbership changed 
several timimes as new birds joined the flock and others 
left it an(1 returimed to their miests. The unity of the 

feeding group was maintained because outgoing birds 
followed the paths of returning birds. 

Clutch Size. Estimates of clutch size may easily 
be made by walking through the colony during the 
incubation period. Because of inevitable losses prior 
to the time of counting, such estimates represent the 
minimum clutch size. For example, Paynter (1941) 
found an average clutch size of 2.38 in the Herring 
Gull (Larus argentatus) whereas histologic examina- 
tion of the ovaries shows that invariably three eggs 
are ovulated (Davis 1942). During this study I made 
clutch size determinations at six colonies. Omitting 
rare clutches of 1, which are almost certainly incom- 
plete, estimates ranged from 3.01 to 3.44 (Table 
17). It is of interest that all three 1960 determina- 
tions are larger than the 1959 ones. Emlen (1941) 
found a mean clutch size of 3.6 eggs in 141 nests, a 

TABLE 17. Clutch-size in the Tricolored Blackbird.* 

No. OF EGGS PFIl CLUTCH 
Mean 

Locality Date clutch 
2 3 4 5 6 size 

North Colony, E. Park 
Res ........ 4/29/59 5 34 23 - - 3.29 

Main Colony, E. Park 
Res .............. 5/ 2/59 32 99 34 - - 3.01 

Main Colony. E. Park 
Res .............. 5/29/60 12 93 97 2 - 3.44 

Haskell Ranch ....... 5/13/59 164 715 259 2 1 3.09 
Haskell Ranch ....... 4/27/60 13 77 56 - - 3.33 
Marysville ........... 5/20/59 56 147 89 - - 3.11 
Marysville ........... 5/ 8/60 7 78 74 - - 3.42 

* Notes rare clutches of 1 are omitted. 

value larger than any I found, but the data are not 
sufficient to establish annual variations in clutch size. 
Autullmnal clutch size was similar to that of spring 
(Orians 1960). Clutches of 5 or more may repre- 
.sent contributions froli more than one female, but 
they are so infrequent that they do not appreciably 
iafluence mean values. 

N\estinig Success. During my studies I have ob- 
.served nest failures of three main types. At the 
Mlarsvrille colony on May 30, 1959, when the oldest 
youmng were about 10 days old, I visited hundreds of 
nests. In only three nests were there three young 
older than one week, and in each of these nests one 
of the nestlings was considerably smaller than the 
other two. Even in nests with only two young one 
week old or older, one was normally a iunt. There 
were hundreds of dead young beneath the nests. 
Neff (1937) also reported the death of umany of the 
imallest of the nestlings, finding that this percentage 

was greater later in the season than earlier. He at- 
tributed this to the great heat of the immarshes in June 
which caused incubation to be therefore less syn- 
chronous. Since feeding conditions are probably 
poorer later in the season, the youngest nestlings 
mlmight have died of starvation whether or not hatching 
was asynchronous. Starviwtioll of mnestlings was also 
widespread in the (autulmlnal colonies (Orians 1960). 
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A second form of nest failure is desertion. At 
the East Park Reservoir in 1959, mass desertion be- 
gan on May 2. At that time I found only 188 nests 
with warmn eggs out of 491 nests checked. Two 
Scrub Jays (Aphelocoma coerulescens) were seen fly- 
ing f rom the colony with eggs in their bills, but 
they could not have accounted for more than a frac- 
tion of the eggs destroyed and were most likely taking 
already deserted eggs. By May 7, there were no more 
than 15 active nests where there had been over 1,000 
one week earlier. On May 15, only eight females 
were feeding young. Neff (1937) also noted a num- 
ber of colonies which deserted full clutches of eggs 
with no obvious cause. He also noted desertions re- 
sulting from wind damage to the cattails. At the 
East Park Reservoir there was no such disturbance, 
and nests and eggs were intact when deserted. Mass 
desertion also occurs in other colonial species (Brown 
1958). 

The spring of 1959 was unusually dry. Less than 
one inch of rain fell in April and only a trace in 
May. Consequently, the growth of annual grasses 
around the reservoir was exceedingly poor, and by 
mid-April the hills were already turning brown. No 
measurements of insect populations were miade but 
they were surely far below normal. Possibly the 
birds miiade an assessment of the food available in 
the surrounding feeding areas by means of the feed- 
ing flights to be described, and nesting was abandoned 
because of the inadequacy of the food resources. Mass 
desertion of full clutches also occurred in the au- 
tumnal colonies in 1959, where it again could be cor- 
related with inadequate food supplies in the sur- 
rounding areas. The reasons for believing that an 
abundant and readily available food supply is espe- 
cially critical for colonial species will be dealt with 
later. 

A third form of nest failure is loss to predators. 
I have not witnessed nest destruction in this species, 
but several colonies have been destroyed within a few 
days. In 1959, a smiiall colony at the East Park 
Reservoir north of the main marsh was destroyed 
at the samiie time the miain colony deserted. On 
May 7 all the nests were intact but empty. In 1960 
both the Haskell Ranch colony and the Marysville 
colony were destroyed. Bits of eggshell or yolk stains 
were found in somne of the nests, but in most of them 
there was no sign of disturbance. Mass destruction 
of nests has also been reported by Mailliard (1900), 
Neff (1937) and Lack & Eillen (1939). Various 
predators have been accused, amnong them snakes, 
hawks, owls, crows, mink and raccoons. I have seen 
both Scrub Jays and Yellow-billed Magpies (Pica 
nuttalli) taking eggs from colonies, but the number 
of birds present could have taken but a snmall 
fraction of the eggs and young lost. It is more like- 
ly to have been snakes (Thamnophis and Pituophis), 
which are able to climb cattails to the nests, are com- 
mon in the nmarshes at this time of year, and have 
been seen robbing Redwing nests. 

Feeding Behavior of Adults. Food and feeding of 
adult Tricolors appears, without examination of 

stomach contents, to be similar to that of the Red- 
wing, but their social organization results in their 
feeding in different areas even when the two species 
are nesting in the same marsh. A flock of Tricolors 
feeding in a grassland or other uniform place pro- 
gresses by the flight of the rear birds over the rest of 
the flock to the front. A given individual usually 
spends 25-40 seconds in one spot before flying to 
the front of the flock. Thus, the flock smoothly pro- 
gresses across the ground even though its individual 
members move only twice per minute. In rice fields 
and flooded pastures no such uniform pattern of 
flock movement is possible and individuals move more 
at random with respect to each other. 

Colony-size Limitation. Evidence has been pre- 
sented for the Redwing indicating that territorial 
behavior limits the density of the breeding population. 
In the Tricolored Blackbird, territory size varies little 
from colony to colony unless the vegetation prevents 
the nests from being as close together as they nor- 
mally are in undisturbed cattails. Furthermore, except 
in rare instances, the total nesting space is only 
partly utilized by the colony, so that territorial be- 
havior would be ineffective in preventing additional 
birds from settling to breed. Nevertheless, when 
enormous numbers of individuals must be fed from a 
fixed spot, the relationship between colony size and 
food supply is critical because a colony too large 
for the surrounding environmental resources might 
be a complete failure. Certain evidence strongly in- 
dicates that there is some mechanism of colony-size 
adjustment, although its details are yet to be deter- 
mined. 

Firstly, colony size is correlated with the suit- 
ability of the surrounding environment. In the 
grazing lands of the foothills I have never found 
colonies larger than a few thousand nests. The 
agricultural country of the valley supports larger 
colonies, the largest being in the rice-growing areas 
where rich insect supplies are produced in the shallow 
Wvater (Table 18). 

TABLE 18. Tricolored Blackbird colony sizes. 

NUMBER OF COI ONIES WITH 

Habitat type 
<I , 000 nests 1, 000-1 IO, 000 nests > 1I, O onests 

Foothills . 7 2 1 
Valley cropland (no rice) 3 2 .3 
Rice country . 0 3 7 

Secondly, territorial challenges are frequent dur- 
ing the colony-establishiient period. Territories are 
often taken over by a new male while the resident is 
absent for a few minutes feeding, but such intruders 
are quickly expelled by the owners when they re- 
turn. At any time during the colony-establishment 
period there are many unsettled birds which contin- 
ually move back and forth over the colony looking for 
unoccupied territories. In fact, from a distance it 
appears that most birds are wandering aimlessly 
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through the colony area. Actually, the established 
males are all singing and displaying low in the 
vegetation, and the movements are almost entirely 
composed of unestablished birds. This is not corre- 
lated with availability of territory sites because it is 
equally true whether there is a shortage of nest sites 
or whether only a small portion of the imiarsh is oc- 
cupied. Apparently intruders attempt only to sub- 
stitute themselves for' already established birds 
rather than to increase the colony size. 

Thirdly, in all colonies observed at the timie of 
territory establishment, the number of birds present 
was always greatly in excess of the number which 
actually remained to breed. At the East Park 
Reservoir in 1959, about twice as many birds were 
present the first feew days as bred. At the Haskell 
Ranch in 1959, about three or four times as many 
birds as nested were present the first few days. Some 
of this overflow may have iroved to the Marysville 
Colony about eight miles to the northeast, but even 
here the colony at its maximum extended -nearly one- 
fourth mile farther along the drainage channel than 
the limit of actual nests. In none of these cases was 
there a shortage of nesting sites. 

The evidence suggests that during the first few 
days of colony establishment an assessment is made 
of the food supply available in the surrounding en- 
vironment by means of mass feeding flights. During 
this period the birds make what appears to be an 
excessive number of feeding trips to the surrounding 
country, and by watching front a blind it can be 
determined that unestablished birds make far more 
trips than established ones. These mass feeding 
flights form the most conspicuous activity around 
colonies at this time. At the East Park Reservoir in 
1959, I observed 17 mass feeding flights, involving 
most of the birds in the colony, in 6.5 hrs on April 
20, the day the colony started. On April 21 I ob- 
served 14 such flights in 4.75 hrs and on April 22, 
5 in 2.25 hrs. This yields an average of 2.7 flights 
per hour. It seems unlikely that such a rate of feed- 
ing is necessary for the adults merely to gather the 
amount of food they need. 

This is simply a special case of the general 
phenomenon of environmental evaluation among 
birds. Many species are known to adjust their clutch 
sizes and/or territory sizes to food supply of the 
environment, and it is well known that colony size 
in many colonial species is in some way adjusted to 
the capacities of the environment to support breed- 
ing (see references in Lack 1954). Such an adjust- 
mnent could be made in the Tricolored Blackbird 
through the mass feeding flights. 

Data for the Redwing and Tricolored Blackbird 
relative to spacing can -be summarized as follows. 
In the Redwing, territorial behavior strongly limits 
density, forcing part of the population into less suit- 
able areas and probably totally preventing some in- 
dividuals from breeding. Fighting over territories 
begins early and is most severe in areas where terri- 
tory size is ultimately the smallest. Variability is 
related to habitat in two ways: (1) The nature of 

the nesting vegetation may influence territory size, 
as was shown following burning. Under undisturbed 
conditions, however, this is likely to be of minor 
importance. (2) More important is the nature of 
the surrounding feeding grounds. Territories are 
largest where most of the food is obtained on them 
and smallest where the least food is obtained on them. 
Territory size is unrelated to the number of females 
building nests within it, nor is it related to the action 
of known predators, though this point is less certain. 

In the Tricolored Blackbird, territories are uni- 
formlily small unless the vegetation is not dense enough 
to permit such a high concentration of nests. Terri- 
torial behavior does not limit density. Instead, the 
important variable, colony size, changes with en- 
vironmiiental conditions, being smallest in the grazing 
and dry farming areas and largest in the rice, growing 
areas. There is suggestive evidence of a mechanism 
of colony size limitation. 

Therefore, whereas in neither species is there a 
"food territory" in the classical sense, the spacing 
within the systems is intimately related to the ex- 
ploitation of the environment, and the known pat- 
terns of variability in territory size can be attributed 
primarily to it. More data will be needed to clarify 
the roles of other factors. 

TIME AND ENERGY BUDGETS 
The amount of time and energy which a bird de- 

votes to different activities must inevitably influence 
its survival and reproductive rates. It follows that 
there exists for a species in a given environment an 
optimal time and energy budget. It is of particular 
theoretical interest to investigate the conditions in- 
fluential in determining the relative significance of 
different patterns of tihne and energy budgeting 
(Hutchinson 1957, Fisher 1958 :47). The general 
evolutionary trend has been to reduce both the num- 
ber of gametes produced and the amount of energy 
devoted to their production. At the same time 
there have been increases in the energy content per 
female gamete, and the time and energy devoted to 
the care of those few offspring produced. It is not 
surprising that these trends are correlated since 
giving extended care to offspring is incompatible with 
producing enormous numbers of them, and production 
of large gametes is incompatible with production of 
large numbers of them. Beyond these obvious trends, 
however, there are many unstudied variations in the 
time and energy budgets of species producing similar 
numbers of gametes of approximately equal energy 
contents. 

There are three major ways in which a species 
can modify its expenditure of time and energy. 
Firstly, the total energy expenditure may remain 
approximately the same but its distribution among 
different activities varied. Secondly, the total energy 
budget may be increased, and thirdly, it nmay be de- 
creased. The amount of time spent on reproductive 
activities may vary in like manner. It is the purpose 
of this section to present quantitative estimates of 
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time and energy expenditures in the Redwing and 
Tricolored Blackbird. 

These estimates are of necessity rather crude. 
Firstly, the lack of adequate physiological data forces 
me to make assumptions about the energy demands of 
certain activities which may not be highly accurate. 
Secondly, the field data are based upon only a few 
individuals, whereas observations in other areas 
have shown that the pattern varies geographically. 
No previous attempt has been made to establish the 
budgeting of time and energy in natural populations, 
but Pearson (1954) niade an estimate of the daily 
energy requirement of an Anna Hummingbird 
(Calypte anna). Hence, in spite of the various dif- 
ficulties involved, crude attempts will nevertheless be 
ventured because the differences between the two 
species of blackbirds are so striking and because of 
their theoretical importance. 

Ideally, one should present estimates of the 
entire annual timie and energy budgets but the data 
do not justify such extended treatment and non- 
breeding differences appear to be minor. Instead, 
I have limited the comparison to those features in 
which the two species differ most strikingly, namely 
territorial defense and feeding of the young. The 
slight differences in the time and energy devoted to 
nest building and egg laying are ignored. These 
restrictions serve to concentrate attention upon the 
major differences, in terms of energetics, between 
the two social systems, preparing the way for a dis- 
cussion of the evolution of these differences. Since 
no attempt is made to quantify the entire tine and 
energy budget, it is impossible to express any time 
and energy expenditures as fractions of the whole. 
I have therefore expressed them as percentages of 
energy increase above the resting metabolic level, or 
as additional hours of time expenditure, as the case 
may be. 

My most complete information on the Redwing is 
based upon several males studied intensively at Jewel 
Lake in 1958. During February the males spent 
about fifteen minutes on the marsh in the morning, 
defending their territories, after the departure of 
the main roosting flock. They then left for the day, 
returning in the evening shortly before the main roost- 
ing flock at which time they also engaged in terri- 
torial behavior. In March, the time spent on the 
marsh gradually increased to about 3.5 hrs in the 
morning, but the evening arrival time did not ap- 
preciably change. On the average, about two extra 
hours were spent on the territories during this month. 
By the end of the first week of April the birds re- 
mained all day and nesting was soon underway. 
This pattern continued for about two months until 
nesting was completed, after which the birds again 
left the area. 

Once the males remained all day, about 3/4 of 
their time was spent on the territory; the rest on 
nearby feeding grounds. From my notes I have 
determined that about 1/4 of the time spent on the 
territory was occupied with actual defense of the 
territory, either by means of vocalizations and dis- 

plays or through actual chasing and combat (see 
later) . 

As females are much more difficult to watch, I 
do not have comparable quantitative data, but they 
spend much less time in territory defense than males, 
and the period of time during which they do so is 
shorter. Territory defense at Jewel Lake lasted from 
mid-March until the hatching of the eggs, but during 
the incubation period the frequency of contacts be- 
tween females was low as incubating birds stirred 
from their eggs only when new females arrived on 
the area. During the period of active territorial de- 
fense, I estimated that about 1/8 of the female's time 
is so spent. 

Once the young hatch, the pattern of activity sud- 
denly changes for the females, but not for the males, 
which continue much as before. On the average, a 
female visits the nest at least once every fifteen 
minutes with food. Most of her time is spent among 

15 - feeding young _< 
l 
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o 1 ?^on territory ' l\Fl 
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FIG. 20. Time and expenditure during the breeding 

season by a typical pair of Redwings. 

the grass searrhing for food, only about 1.5% of it 
being required for flying to and from the nest. The 
remainder of time is devoted to feeding herself, 
preening, and resting. An estimate of the time ed- 
penditure of a typical male and female Redwing is 
summarized in Fig. 20. 

In the Trinolored Blafkbird, the pattern is 
strikingly different. Prior to the start of nesting 
almost no time is devoted to aftivitiees conerned 
with breeding, but activity is intense as soon as the 
eolony forms. Since montinued observations of in- 
dividuals in these colonies is so difficult, estimates 
are based upon group behavior, supplemented by ob- 
servations of individuals from a blind. Males devote 
about /2 of their time to territory establishment and 
defense during that one week period when nests are 
built and eggs laid. Thereafter, such activity ceases 
for the remainder of the breeding period. Since 
nests are started the first day, females spend almost no 
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time in aggressive behavior. Once the eggs are laid, 
all territorial behavior on the part of all birds stops. 

During the colony-establishment period consider- 
able energy is devoted to the conspicuous mass feed- 
ing flights. About 26 minutes of every hour were 
devoted to feeding flights, a portion of which ap- 
parently forms a part of the environmental assess- 
nent of the breeding birds. 

During the nestling period, both sexes actively 
bring food to the young, but in contrast to the Red- 
wing, the major expenditure is in flying from the 
nest to the feeding area and back again. Since areas 
up to four miles fromii the nest are utilized when feed- 
ing the young, virtually half of the adults' time must 
be spent in flight, leaving much less time for gather- 
ing food than is available to the Redwing. If as 
nmuch time were spent on foot by Tricolors, the rate 
at which food could be delivered would be greatly re- 
duced, and the reproductive rate lower, although this 
is partially offset by male participation in feeding of 
the young. Since the clutch size of the Tricolor is 
only slightly less than that of the Redwing, it is 
apparent that searching time has been reduced sub- 
stantially. An estimate of the time expenditure of 
a typical nmale and female Tricolor is given ill 
Fig. 21. 

cf and 9 feeding young' 
15 9 Q on territory -I' 

12 tI 

d5defending It-; 
3 - territory l 

d and 9 mass , 
fdefending fihs~ D 

Jan Feb Mar Apr May Jun 
FIG. 21. Time expenditure during the breeding sea- 

son by a typical pair of Tricolored Blackbirds. 

Knowing the frequency of occurrence of different 
behavioral patterns during the nesting cycle, it is 
possible to calculate the energetic drain incurred by 
individuals of the two species. I amml assuming that 
the physiology of avian protoplasm is similar to 
mammalian, an assumption supported by recent work 
of James R. King (pers. comimi.). Estimates are 
based upon data given in Brod\ 's book (1945) and 
Pearson's (1950) wvork on hummnmingbirds. Behavior 

concerned with territorial defense may be divided 
into three categories: vocalizations, displays, and 
chasing and combat. The first two are energetically 
much more efficient means of accomplishing the ob- 
jective and are consequently prominent in avian 
territorial behavior. For the purposes of calcula- 
tion I assume that the energy required to produce 
song and other vocalizations raises the metabolic 
level of the bird 10 per cent above its resting level. 
This is equivalent to the additional energy required 
for standing as opposed to lying in man and several 
domestic animals (Brody 1945). Displays are as- 
sumed to double the metabolic rate much as walking 
does for man. Flight is assumed to require five 
times as much energy as resting, as found by Pear- 
son for hummingbirds. Even if the flight of other 
birds is found to require an increase in energy less 
than that incurred by huminingbirds, the general pie- 
ture obtained here will not be seriously altered. 

Approximately six vocalizations per minute were 
given by male Redwings on their territories at Jewel 
Lake. Of these, five, mostly songs, were directly con- 
cerned with territory. Since the average duration 
of a song is slightly less than 1.5 seconds, about seven 
seconlds per winiute were devoted to this activity. 
Three displays concerned with territory were given 
per minute, averaging two seconds each, for a total 
of six seconds per minute. Flights and fights oc- 
cupied about 1.5 seconds per minute. Thus, as men- 
tioned earlier, 1/4 of the bird's time is devoted to 
activities of territorial maintenance. Calorie-wise, 
the vocalizations require an increase of 0.7% in 
energy expenditure, the displays an increase of 5% 
and the flights and fights another increase of 5%, for 
a total increase of 10.7%. Furthermore, this 10.7% 
additional energy must be obtained in 3/4 the time 
otherwise available for this purpose, and time avail- 
able for other activities is correspondingly reduced. 
Since the male takes no part in feeding the young, 
his reproductive energy expense is restricted to this 
(a tegorv until the young leave the nest. 

In females the duration of territorial defense is 
onlv about one-half that of the inales, and all forms 
(f territorial behavior are indulged in less frequently, 
(especially chasing and fighting. I have used an 
energy increase of 5% as an approximation of fe- 
imale territorial energy expenditure. However, once 
the young hatch, female time and energy expenditure 
changes radically. Assuming that walking on foot 
searching for food doubles the metabolic rate of the 
bird, the energy increase of females is about 157.5% 
above the resting level, about 150% of this coming 
via the search on foot and the remainder in flight 
between the nest and the nearby feeding grounds 
(Fig. 22). 

In the Tricolor, the energy devoted to territorial 
defense and maintenance is greatly reduced in both 
sexes. All such activity takes place within the period 
of one week, and no energy is devoted to it during the 
incubation and nestling periods by either sex. Using 
wiass behavior observations I have estimated that for 
one weel, male Tricolors are at least twice as active 
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FIG. 22. Energy expenditure during the breeding 

season by a typical pair of Redwings. 

in territorial defense as male Redwings, but that fe- 
nmales are much less so than female Redwings. To 
this estimate must be added the energy expense of 
mass feeding flights, one half of which will be as- 
suined to be in excess of that merely needed to sustain 
the adults. 

The major energy expenditure accompanies feed- 
ing the young because of the great distances flown. 
Using the calculations of time spent flying and walk- 
ing given in Fig. 21, it can be concluded that the 
energy increase totals about 317%, 250% of which is 
expended in flying and 67% in walking, just the 
reverse of that found in the Redwing. The other 
contrast is that both sexes are involved. Energy ex- 
penditure is estimated in Fig. 23 for a typical male 
and female. 

In determining the total energy requirements of a 
social system it is important to consider not only 
the energy demands of the activity, but also the 
duration of that demand. In comparing the two sys- 
temis I have therefore expressed the energy expendi- 
ture, firstly, in termns of the period during which it 
occurs and, secondly, in terms of the total energy in- 
crease for the year (Table 19). 

Clearly the colonial system of the Tricolor is more 
demanding of energy but less demanding of time 
than the territorial system of the Redwing. This is 
due to the fact that most time-consuming events are 
energetically less demanding than events compacted 
into short periods of time. Since the colonial system 
of the Tricolor is energetically more expensive, the 
species would stabilize at a lower population level, 
other things being equal (Slobodkin 1953). However, 
it is probable that the system evolved because it made 
other things unequal, and that the population level 
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0 > 250 - feeding areas- ,., p250 
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FIG. 23. Energy expenditure during the breeding sea- 

son by a typical pair of Tricolored Blackbirds. 

was inereased by the adoption of the nomadic colonial 
system under the particular conditions to which it 
has been exposed during its history (see later). 

Because of the high rate of food gathering, the 
Tricolor colonial svstemn demands more favorable en- 
vironmental conditions in which to operate than the 
Redwing territorial system. These more exacting 
requirementl may help to explain the peculiarly 
spotty distribution of the species during the breeding 
season. A detailed study of food supplies available 
in different feeding areas, in relationship to their 
distance from the nests and the frequency of their 
utilization, would be most rewarding. 

One of the major differences between the species 
is the early occupation of territories by male Red- 
wAings. Since testis maintenance is probably ener- 
getically cheap, only a very slight advantage for 
the males to be in reproductive condition early is 
needed to offset the energy loss incurred through the 
long-term maintenance of functional gonads. The 
advantages of early testis maturation are (a) early 
occupation of territories with the attendant advan- 
tages of prior residency, (b) the advantage gained by 
being able to nmate with the first females to come into 
breeding condition (Fisher 1958), and (c) the ability 
to inseminate fenmales whenever the opportunity 
arises. The relative importance of these factors 
varies with the particular mating system employed 
by the species and the ecology of the area. In many 
regions early occupancy of territories by the males 
is prevented by ecological unsuitability of the nesting 
area prior to the time of nesting. 

In contrast, since the maturation of ovaries and 
the production of eggs is energetically very expensive, 
selection can be assumed to favor such metabolic 
exertion when and only when the chances for success- 
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TABLE 19. Comparative social system energy expenditure (expressed as % increase above the resting metabolic 
level). 

REDWING TRICOLORED BLACKBIRD 

Activity Energy Total energy Energy Total energy 
Duration increase %0 increase %c/yr. Duration increase % increase ("I /yr. 

M F M F M F M F M F M F 

Territory defense.. . 10 wks 5 wks 10.7 5.0 2.2 0.5 1 wk 1 wk 13.0 1.0 .25 .02 
Mass feeding flights _ .... _ 4 days 4 days 165 165 1.8 1.8 
Feeding young. 2 wks 2 wks T 157.5 T 7.8 2 wks 2 2sks 317 317 12.6 12.6 
(flight to feeding area). _ - - (7.5) - (0.3) - - (250) (250) (10) (10) 
(search on foot) ....... - - (150) - (7.5) - - ( 67) ( 67) (2.6) (2.6) 

Total ......... 10.7 162. 5 2.2 8.3 330 318 14.6.5 14.42 

Note: Duration of territory defense in the male Redwing may last up to 20 weeks but for part of this time the territory it occupied morning and evening only. The 
figure of 10 weeks represents an amount of time roughly equivalent to the total hours of full-time occupation. 

ful breeding follow with a high probability. Further- 
niiore, early breeding does not carry selective advan- 
tage for the female as it does for the miiale because 
the modal breeding tiniie is necessarily the most ad- 
vantageous if the breeding period is to stabilize, as 
it does. Hence, females are at a selective advantage 
if they comiie into breeding condition only upon ar- 
rival at a suitable breeding area where environmental 
conditions are favorable and a male is present. Thus, 
we should expect the female gonadal cycle to lag be- 
hind that of the male and the stimulatory effects of 
the mtiale upon ovarian maturation to be strong, and 
this is the case. 

Viewed in this light, the early occupation of terri- 
tories by miiale Redwings in California, where winters 
are mild and the species is non-migratory, is reason- 
able, but male Tricolors fail to occupy territories 
prior to the tiinie of breeding under the samne en- 
vironmental conditions. One of the requirements for 
adaptation to nomnadisiin, the need for rapid response 
to suitable environmental conditions whenever and 
wherever they are encountered, leads to close group 
synchrony. Since the timmie and place of suitable 
breeding sites are unpredictable for nomiiads, no ad- 
vantage can be gained through attempted occupa- 
tion of sites in advance of the imain group of birds. 
Instead , close flock organization at all times is .<most 
advantageous and the miial s chances of leaving off- 
spring are greatest if he remains with the group. 

THE EVOLUTION OF MATING SYSTEMS 

In most species of birds for which there is in- 
formation, the sex ratio among nestlings is equal 
(Mayr 1939, Lack 1954:10), and there are important 
theoretical reasons for believing that the primary 
sex ratio should be close to 50 :50. Fisher (1958) has 
argued that natural selection will tend to equalize 
parental expenditure devoted to the production of 
offspring of the two sexes, and Kolimman (1960) has 
expanded the theory to show how this fixes the sex 
ratio but not the variance. As yet there has been no 
experimental confirmation of this hypothesis, but 
experiments with house mice are currently underway 
at the University of Pennsylvania. If, however, we 

.issuiiie that Fisher is correct, there will be equal 
numbers of mnale and female blackbirds at the time 
they becomne independent of their parents, as found 
by Williams (1940). MeIlhenny (1940), however, 
reported a sex ratio of 77% d d:23% 9 9 in Red- 
wings fromi Louisiana, sexed at the age of five days 
in nests from which all young were known to have 
survived to the day of sexing. He did not state how 
he sexed the individuals, however, and Selander 
(1960) has since found that the sex ratio in Boat- 
tailed Grackles does not differ significantly from 
50 :50, though McIlhenny claimed to have found 30% 
inales and 70% females. Selander concluded that 
McIlhenny sexed the nestlings on the basis of size 
only, and that his determinations are not trustworthy. 
Williams (1940) sexed 119 young Redwings, repre- 
senting the full egg commmplements of 35 nests, finding 
57 d d and 62 9 9. Amiong 94 young which suc- 
cessfully fledged the sex I atio was even. Hence, 
there are no reliable data which would suggest that 
the primary sex ratio in Redwings deviates signifi- 
cantly from equality, nor is there any reason to expect 
significant differences in the mortality rates of the 
twNo ,sexes during the nestling period. Once the adult 
plummmage is attained, mm ales might be expected to 
have higher immortality rates, but this does not influence 
the evolution of the primnmary sex ratio (Fisher 1958), 

Unfortunately, there exist no satisfactory data on 
the sex ratio of adult Redwvings or Tricolors. For 
much of the year sexes segregate in the Redwing, so 
that randoam field counts are worthless. Only at the 
tinme of breeding can the sex ratio be accurately (le- 
termined, and this tells nothing about the sex ratio 
in the non-breeding segment of the population. 
Norminally, the sex ratio anmong breeders has been as- 
sumied to be the same as in the population as a whole 
of breeding age but this is not likely to be true. The 
interesting data of Williamnis (1952) on the Brewer 
Blackbird demonstrate that this simple answer is 
insufficient. 

It is well known that in many monogamous species 
occasional polygamous matings occur. Let us assume, 
then, that in many species there is a certain prop0or- 
tion of males having a genotype which makes it pos- 
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sible for them to have two mates. If, by having more 
than one mate, the male can produce more young 
than if he had just one mate, selection will alwavs 
occur in favor of polygamy. Justin Frost has pointed 
out to me that the system is self-accelerating once it 
has started, so that once some polygamy has been 
established, fewer and fewer offspring are required 
per female mate from polygamous males to keep the 
selection going. This is true no matter how the 
mechanism is inherited and no matter what the sex 
ratio in the population as a whole. Thus, one can 
equally well ask why monogamy is so prevalent as 
why some species are polygamous. In view of this, 
and the theoretical likelihood of equal numbers of 
both sexes at the time of achieving independence, it 
is unnecessary to consider polygamy as the byproduct 
of unbalanced sex ratios in the population as a 
whole, or as the by-product of a slower maturation 
rate of one sex. 

In addition to the advanitage conferred upon males 
having more than one mate, polygamy may be fos- 
tered by the advantage of having fewer males present 
on the breeding grounds to consume valuable re- 
sources (Pitelka 1959). In many species, particularly 
herbivorous mammals and precocial birds, the value 
of the male mnay be limited, if not non-existent, once 
fertilization, has taken place. It is noteworthy that 
monogamy is rare among herbivorous mammals 
where the male is physiologically incapable of con- 
tributing to the nutrition of the young. 

Counteracting this tendency toward promiscuity 
are other factors which must be operating in most 
species to mnaintain monogamy in the face of strong 
selective pressure against it. In species, such as 
carnivorous mnamnmnals and most birds, in which the 
male is able to make a significant contribution to the 
care of the offspring, a given male may not be able 
to leave more offspring by mating with more than 
one female if he is thereby unable to contribute as 
much to the care and feeding of these offspring. 
Moreover, it would be of advantage to the female to 
retain a male for herself since his contribution must 
increase her reproductive success. Behavioral pat- 
terns on the part of the female which have as their 
function the expulsion of other females from the 
territory of the male will thus be expected to evolve. 
Such behavior is well developed in female Redwings. 
Furthermore, if polygamy has, as a by-product, 
failure of many mature males to contribute any genes 
to future generations, there will be strong pressure 
from these excluded individuals to be admitted to 
the breeding group. Thus, those males attempting 
to defend more than one mate will find themselves 
under increased pressure from other males, a pres- 
sure which will be increased the more out of phase 
his females are, and, hence, the longer period of time 
they are available for fertilization by another male. 
Having more than one female will be of no selective 
advantage to a mmmale if other males successfully in- 
seminate them. Presumably, the stabilized sex ratio 
observed is the outcome of the interaction between 
these and perhaps other, as yet unknown, factors. 

How they will act to stabilize the system must de- 
pend upon the basic ecology of the species and the 
features of its social system but this has not been 
investigated in any species. 

In species where the male is incapable of con- 
tributing much to the welfare of the young, as in 
inany male mammals, the evolution of his role is more 
easily understood than in such species as blackbirds 
where this is not the case. In many closely related 
species, such as meadowlarks and orioles, the males 
actively feed the nestlings and the Redwing and Tri- 
color differ markedly in this respect. Since, as will 
be developed later, the Tricolor is probably an off- 
shoot from the Redwing, the main problem is to de- 
termnine why the male Redwing lost his role in feed- 
ing the young, and why the Tricolor has subsequently 
regained it. At present there seems to be no satis- 
factory answer, but certain lines of approach can be 
suggested. 

Polyganiy in passerines is characteristic of species 
occuping habitats in which feeding areas are wide- 
spread but nesting sites are restricted. For 
example, it occurs widely in the ecologically 
similar savannah-inhabiting ploceids, sturnids and 
icterids. This is correlated with the evolution of 
slower maturation rates on the part of the males so 
that males of some of these species do not breed 
until they are two years old though females do so 
when one year old (Friedmann 1949). This type of 
ecological situation may be very important in shifting 
the balance in favor of polygamy in species in which 
the males probably fed the young at the time polyg- 
amvy was initiated and may continue to do so. Once 
polygamy is established, the loss of feeding of the 
young by the males probably follows in many cases 
because of the time needed to insure fertilization of 
all the females, and the importance of extended terri- 
tory defense when several asynchronous females are 
present. 

The development of sexual dimorphism follows 
polygamy and promiscuity among icterids (Selander 
1959). There must have- been an initial advantage 
enjoyed by the males having a slight development of 
secondary sexual characteristics so that there was 
something upon which female selection could have 
operated (Fisher 1958). As in the development of 
polygamy, the speed of development of sexual charac- 
ters is a self-accelerating system which will progress 
geometrically until it encounters counterselection in 
the form of an increased mortality rate of the more 
excessively ornamented males, or their reduced ef- 
ficiency in caring for their offspring. 

The evolution of slow maturation rates in the 
males poses an even more difficult problem, since 
such individuals have a much reduced intrinsic rate 
of natural increase (Cole 1954). In fact, if a male 
Redwing produces ten offspring per year and no 
mortality is assumed, the potential production of off- 
spring in four years is reduced from 14,540 for a 
male beginning to reproduce at the age of one year, 
to 130 for a male beginning to reproduce at the age 
of two years. Nonetheless, such a male must leave 
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more surviving offspring during the period when he 
is replacing a more rapidly maturing genotype if his 
genotype is to have selective advantage over one with 
a faster maturation rate (MacArthur 1960). Slow 
maturation rates in birds are not correlated with the, 
size of the bird but are characteristic of species in 
which breeding sites are limited. Probably these 
are all species which are very ineffectively controlled 
between breeding seasons so that surplusses of breed- 
ing birds are regularly present. Shortage of re- 
sources must inevitably be necessary to cause the re- 
placement of rapidly maturing genotypes by more 
slowly mnaturing ones, but the exact mechanisms are 
yet to be worked out. 

In the Redwing, the sex ratio of 2-3 Y Y per 8 
in the breeding populations studied probably does not 
reflect the sex ratio in the population as a whole, 
though the number of males of breeding age is cer- 
tainly less than the number of females since the 
males do not breed until they are two years old. 
The present balance is probably maintained because 
the advantages to the males of more extreme polyg- 
amy are counteracted by the problem of defending 
successfully a larger territory and preventing stolen 
copulations as the number of females increases. The 
females, by defending territories within the territory 
of the male, exert an active role in determining the 
number of females able to breed there. 

In the Tricolored Blackbird, the situation is quite 
different because neither sex defends much of an 
area nor devotes much time to it. The sex ratio here 
probably mirrors the actual population sex ratio more 
closely than in the Redwing. With the development 
of extreme coloniality and the utilization of distant 
feeding grounds, strong selective pressure in favor 
of male participation in feeding the young has ap- 
parently caused an evolution back toward a more 
monogamous situation and more equal division of 
labor between the sexes. However, the tentative 
nature of these conclusions serves to stress our ig- 
norance about the factors responsible for the evolu- 
tion of mating systems and maturation rates. 

THE EVOLUTION OF BLACKBIRD 
SOCIAL SYSTEMS 

Since no fossil evidence can reveal the nature of 
social systems in the past, their evolution will prob- 
ably never be worked out. Nonetheless, certain clues 
from present-day operation of the systems can be used 
to suggest conditions likely to have influenced their 
evolution. Furthermore, in the case of the Redwing 
and Tricolor, their great morphological similarity 
leaves little doubt that they are closely related and 
hence monophyletic.. Therefore, the pancontinental 
Redwing population was probably divided into two 
isolated groups, one of which evolved into the present 
day Tricolored Blackbird. In view of the uniformity 
of the social system of the Redwing throughout its 
wide range today and the fact that this system is 
closer to the normal form of organization anmong 
passerines, it is probable that the social system at 
the time of separation was similar to that of the 

Redwing today. Therefore, it is the evolution of a 
nomadic, colonial form of social organization from a 
more stable, territorial one which calls for explana- 
tion. 

Today the Tricolored Blackbird is most abundant 
as a breeding species within the confines of the Great 
Valley of California where its nomadism is also most 
pronounced. Breeding is unpredictable, both as to 
location and size of colonies. To support the food 
needs of colonies as large as 50,000-200,000 nests, 
large areas are exploited. Food is gathered chiefly 
in the shallow water of rice fields, irrigated pastures, 
ripening and cut grain, and annual grass pastures. 
The presence of abundant and easily available food 
is a prine requisite for a successful colony. 

At the tine of the arrival of European man, con- 
dlition -, in the Great Valley were radically different 
from today. Dense riparian growth followed all the 
major watercourses, and on either side of the major 
rivers were extensive marshes and alkali flats. 
Prairies and oak parklands covered large areas be- 
tween the rivers. None of these vegetation types 
remain today over significant areas and European an- 
nual grasses have almost completely replaced the 
native perennials. Gone, also, are the great numbers 
of locusts which characterized the grasslands of the 
valley. Since locusts formed an important item of 
food for most of the Indians of the Great Valley and 
surrounding foothills (G. M. Christnaas, MS), plagues 
crust have been a regular feature of these areas. It 
is probable that the locusts also formed the staple 
food for breeding colonies of Tricolored Blackbirds, 
as they do today for nomadic, colonial starlings in 
Asia and Africa (Schenk 1929, 1934, Serebrennikov 
1931, Roberts 1940). In the steppes of Asia, locusts 
are also a staple food for gulls, many species of 
shorebirds and ducks during the breeding season 
(Formosov 1937). 

Nomadic, colonial social organization in birds 
evolves most frequently in semi-arid regions of great 
climatic fluctuations. It is rare in North American 
birds, but in Australia, for example, 26% of breed- 
ing species are nomadic (Keast 1959). For the 
marsh-nesting Tricolor to evolve such a system, it is 
necessary that, in addition to unpredictability of 
breeding areas from year to year, there must be ex- 
panses of open feeding grounds surrounding the 
nesting areas and that these feeding grounds be 
characterized by an insect population which is very 
abundant for a short period of time. Without such 
conditions it is doubtful that the system could operate 
successfully. 

Conditions of instability and broad expanses of 
open ground surrounding the marshes have probably 
been characteristic of the Great Valley of California 
since the early Pleistocene, if not earlier. Instability 
was produced by the annual winter flooding of large 
expanses of the valley (Fig. 24). The pattern of 
flooding and its severity, by changing from year to 
year, would produce different conditions each breed- 
ing season. What were suitable breeding marshes 
one year might be unsuitable the next and the time 
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at which areas became suitable would be expected to 
vary greatly, depending upon the time that winter 
flood waters receded. Rainfall may have been mnuch 
greater during the Pleistocene, but since the same 
trees which now grow in the San Francisco Bay 
region grew there throughout the glacial period 
(Chaney 1951), it may be assumed that the climate 
was still Mediterranean. Thus, the entire present-day 

FIG. 94. Areas of Califorinra normally subjected to 
winter flooding. 

range of the Tricolor has probably been subject to 
regular flooding- and drying out for long periods of 
time. 

To what extent ( onditions suitable for Tricolors 
were present in the Great Basin during the glacial 
period and earlier is not known. The presence of 
fossil floras containing species now restricted to 
California indieates that such conditions might have 
been mnore widespread well back into the Tertiary 
(Axelrod 1958) but the presence of certain plant 
species does not necessarily imply suitable conditions 
for year-round exploitation by a complex avian social 
system. In any case, if the Tricolor formerly had a 
mor e widespread distribution than it does today, 
its range had contraected to California before the 
arrival of European mnan in western North America. 

A pre-Pleistocene origin for the Tricolored Black- 
bird is suggested by the distribution of past floras and 
by the good reproductive isolation of the species. 
Many species pairs in North Ainerica are thought to 
date from the Pleistocene, but in none of these cases 
is there extensive svylpatry. Often there is consider- 
able hybridization along the narrow zones of con- 
tact (Rand 194S). However, it inight be argued 
that, in these cases, (conditions during isolation were 
not different enough to have caused the development 

of sufficient ecological differences to permit co- 
existence. With the Redwing and Tricolor, on the 
other hand, the contrasting social systems, evolved 
in response to different environments, result in radi- 
cally different patterns of environmental exploitation, 
and thus sympatry might have been achieved in spite 
of more recent separation. 

Certain other evidence favors a more recent sepa- 
ration of the two species. In addition to their mor- 
phological similarity and the present day restriction 
of the Tricolor to California, there is reason to be- 
lieve that conditions for isolation in California were 
excellent during the Pleistocene. Several other species 
pairs are thought to date fromi this period, e.g., Cali- 
fornia and Gawbel quail (Lophortyx californica and 
L. y(labellii) and Ladder-backed and Nuttall wood- 
peckers (Dendrocopos scalarils and D. nuttallii), and 
there are miiany more segregations at the subspecific 
level. Moreover, there is reason to believe that the 
g-rasslamm(ds of California have not been as effectively 
exploited by birds as other grassland areas in North 
Aitierica. There are fewer passerine species which 
are independent of trees during the breeding season 
than in any other grassland area (Table 20) so that 
a marsh-nesting bird might find it more profitable to 
range further afield in search of food than in areas 
with more highly developed avifaunas. Thus, though 
there is no conclusive evidence for choosing between 
a Pleistocene separation in California or an earlier 
one, there or elsewhere in western North Amierica, it 
seems imoore likely, in the light of evidence now avail- 
able, that the Tricolor evolved in California, whether 
early or late. 

Today in the Great Valley dams and levees have 
virtually eliminated extensive winter flooding, most 
of the vast marshes have been drained, and the alkali 
flats and prairies are now under cultivation, so that 
it might be expected that the Tricolored Blackbird, 
its system no longer adapted to present-day condi- 
tions, would be in danger of extinction. Indeed, for 
a while this was feared to be the case (Neff 1937). 
However, the attributes of the social system which 
adapted it to former conditions have actually pre- 
adapted it to agriculture. For example, the major 
problem faced by birds utilizing cultivated land is 
that it is difficult or impossible to nest in many areas 
which contain rich food supplies. Grain is cut be- 
fore nesting can be completed, crops are plowed, ir- 
rigated pastures are regularly flooded with enough 
water to drown ground nests, and rice fields are 
similarly excluded. But Tricolored Blackbirds, being 
able to concentrate enormous numbers of nests into 
small areas and to exploit distant feeding areas, are 
well adapted to utilizing these croplands. Not only 
this, but their moethod of communication of food 
supplies permits themm to take advantage of the fre- 
quent changes in croplands which make food more 
readily available. Thus, the Tricolored Blackbird 
is not only in no danger of immediate extermination, 
but it is, in fact, one of the passerines best adapted to 
utilize the abundant supply of insects in agricultural 
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TAni,, 20. Breeding passerine birds of North American Grasslands (only those species independent of trees). 

Californian Grassland Southwest Desert Grassland Great Basin Grassland Great Plains Grassland 

Horned Lark Horned Lark Horned Lark Horned Lark 
Sprague's Pipit 

Bobolink Bobolink 
Western Meadowlark Eastern Meadowlark Western Meadowlark Western Meadowlark 

Dickeissel 
_ I _ Lark Bunting 
- i Savannah Sparrow Savannah Sparrow 

Grasshopper Sparrox, Grasshopper Sparrow 1 Grasshopper Sparrow Grasshopper Sparrow 
_ | _ Baird's Sparrow 
- Vesper Sparrow Vesper Sparrow 

Clay-colored Sparrow 
Botteri's Sparrow 
Cassin's Sparrow - 

ChesMcCown's u- ongspur 
_ _ ~~~~~~~~~~Chestnut-(ollared L~ongspur 

lands of the valleys of California during the breeding 
season. 

SUMMARY 
The selective significance of various features of 

the social organization of the inorphologically similar 
Red-winged and Tricolored blackbirds was studied in 
north-central California. lata were obtained pri- 

arily fromii simple observation but sone field experi- 
inents were performed. Particular attention was 
paid to spatial an(l temporal aspects of social organi- 
zation. 

Whereas the Re(lwing breeds throughout most of 
temperate North America, the Tricolor is virtually 
restricte(l to the lowlands of California, but it is 
nomadic within its narrow range. Outside the breed- 
inog season both species are highly gregarious. 

Male 1Redwings begin to establish territories in 
north-celntral California in early January, but until 
late March or early April the territories are occupied 
only in the early morning and late evening. Nest- 
building begins in early or mid-April at imiost sites; 
but females becomiie out of phase with each other and 
nesting in any given imiarsh extends over long periods 
of timiie. Nestinog habitats include enmergent vegeta- 
tion (particular'ly cattails), ditch banks, roadsides, 
fencerows, iparianll vegetation, weed and brush 
patches, cropland, and occasionally upland stands of 
chaparral an(l grass. In cropland, however, most 
nests are destroyed by harvesting before fledging 
(an be coimipleted and reproductive success is poorer 
than in the marshes. 

There is a general correlation between the size 
of Redwing territories and the proportion of food 
obtained within their confines, but food is probably 
not the proximate factor by which territory size is 
reg-ulated. That territorial behavior strongly limits 
breedinig density is suggested by (a) the frequency 
aind severity of territorial challenges, (b) the regu- 
lar occupation by newcomers of the territories of 
birds held for a few hours in a trap, and (c) the 
rapi(l ammd regular reoccupa tion throughout the breed- 
ill(g Sela5Oli of te-rritories frommi which the occupants 
have been remioived. Normally, first-year males do 

not imaintain territories aln(1 breed but sonme mnay oc- 
cupv alreas fromn which the adults have been shot. 
Sex ratios amiiong breeding birds are difficult to 
determine but on certain study areas there were 2.8- 
3.7 Y? per &, with a range of 1 to 6. Usually the role 
of the male is confined to territorial defense and in- 
seiiiinatioii of the females, but a few males occasion- 
allv or regularly feed the nestlings. 

In contrast, territories are not established by male 
Tricolored blackbirds until the morning of the day 
breeding begins, and territories are only about 35 
sq ft in area. Moreover, nesting is usually highly 
synchronous, all nests being constructed within the 
period of one week even in colonies as large as 
50,000-100,000 nests. Some colonies, however, grow 
peripherally. As in the Redwing, most nests are 
placed iii emergent vegetation but the birds also use 
grain, alfalfa, and safflower fields, immustard patches, 
ditehside vegetation, and occa~sionally trees. Breed- 
ing begins in April and May, being earliest in the 
foothills and latest in the rice growing country, in 
both cases being timied to optimal feeding conditions. 
To feed the enormous numbers of young involved, 
adults fly as far as four miles and more than 30 sq 
mi of land iiay be exploited by a single colony. The 
iiiales actively fee(l the young but in other respects 
the inating svstemii resembles that of the Redwing. 

Sometimes colonies are comnpletely destroyed by 
predators and at other times mass desertions, which 
mav be related to poor food supplies, occur. Terri- 
torial behavior cannot limit the sizes of breeding 
colonies but several lines of evidence suggest that 
colony size is nonetheless adjusted to the capacities of 
the environment. Apparently an assessment of the 
environment is made during the period of colony 
establishmoent by means of mnass feeding flights but 
the exact mechanism remains obscure. Thus, whereas 
in neither species is there a 'food territory' in the 
classical sense, the spacing within the systems as a 
whole is iiitinmatelv related to environmental ex- 
ploitation. 

Comibining assumptions regarding the energy de- 
immands of various activities and the tabulation of field 
lata on activity sequences, tentative time and energy 
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budgets for the two breeding systems are constructed. 
The colonial system of the Tricolor is inore demand- 
ing of energy, because of the great energy expended 
in flight to distant feeding grounds but less demand- 
ing of time. Moreover, the colonial system is more 
exacting of high concentrations of food supplies 
which may help to explain the peculiarly spotty 
distribution of breeding colonies. The value of early 
occupation of territories by male Redwings is dis- 
cussed. 

Theoretical arguments and field data support 
the idea that the primary sex ratio in the polygamous 
Redwing is equality and it is shown that selection 
can easily favor polygamy despite equal sex ratios. 
Thus the evolution of poly-anmy cannot be viewed 
as the product of unbalanced sex ratios but must be 
considered on its own imierits. Ecological factors 
favoring nionogamumy and polygamy are discussed and 
evaluated and it is concluded that the evolution of 
slow maturation rates in male blackbirds and other 
species must inevitably be related to the presence of 
surplus breeding populations. 

The colonial system of the Tricolor probably 
evolved in California in response to the instability 
produced by regular winter flooding of its breeding 
range and the concentration of food provided by lo- 
cust plagues. The timie of separation from the pan- 
continental Redwing population is uncertain but it 
nay be as recent as the Pleistocene. The features of 
the colonial social system of the Tricolored Black- 
bird which adapted it to former conditions have pre- 
adapted it for utilizing agricultural lands as well. 
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Thank you for your continuing attention to the Petition to list the tricolored blackbird 
filed by the Center for Biological Diversity and the ongoing protections provided by the 
Commission to the tricolored blackbird on an emergency basis.   
 

As you know, the California Department of Fish and Wildlife determined in their petition 
evaluation report that “there is sufficient scientific information to indicate that the petitioned 
action may be warranted.”  In light of that determination and the detailed information provided in 
the Petition, the Center urges the Commission to determine that listing may be warranted, initiate 
a one-year status review, and provide protections to the tricolored blackbird as a candidate 
species for listing. 
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Dear President Baylis: 

 

This letter is prepared and submitted by Dairy Cares, a coalition of California’s dairy producer 

and processor organizations, including the state’s largest producer trade associations (Western 

United Dairymen, California Dairy Campaign, Milk Producers Council, and California Farm 

Bureau Federation) and the largest milk processing companies and cooperatives (including 

California Dairies, Inc., Dairy Farmers of America-Western Area Council, Hilmar Cheese 

Company, and Land O’Lakes, Inc.) and other affiliates, such as California Cattlemen’s 

Association. Formed in 2001, Dairy Cares is dedicated to promoting the long-term sustainability 

of California dairies. The coalition represents California’s more than 1,500 dairy farms. 

 

Joining us in support of this letter are the California Chamber of Commerce and the California 

Waterfowl Association. Our purpose in submitting this letter to the Commission is to provide a 

written response to the Department of Fish and Wildlife’s evaluation of the petition submitted by 

the Center for Biological Diversity to list the tricolored blackbird as an endangered species under 

the California Endangered Species Act (Fish & G. Code, § 2050 et seq.). Previously, we 

provided the Commission with letters submitted to the Department that explain the scientific 

basis for our opposition to the petition itself. We incorporate those letters by reference and 

materials submitted in support of them. 

 

Discussion 

 

As we explain below, the Department’s evaluation is flawed, reflecting uncritical acceptance of 

assertions in the petition regarding the quality and rigor of tricolored blackbird data collection 

efforts and conclusions that can be drawn from the data presented in both the petition and in 

recent summary reports of tricolored blackbird data, including the Results of the 2014 Tricolored 

mailto:fgc@fgc.ca.gov
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Blackbird Statewide Survey. We can surmise that the information left out of the evaluation was 

only due to time constraints placed on Department staff and offer this additional analysis to 

expand upon what was included in the Department’s evaluation.   

 

The petition and summary data presented therein collectively constitute a concerted effort by a 

small number of advocates of listing to shape available data and inadequate analyses into a 

narrative describing a species in crisis. We explained in our prior letters that this effort is belied 

by nearly 50 years of survey data that indicates that the tricolored blackbird is a predictable 

resident of more than 40 California counties. The tricolored blackbird’s overall numbers appear 

to be relatively stable, and while declines in numbers have been recorded in some areas of the 

state, increases have been recorded in other areas, and new records of blackbird colonies 

accompany the expanded survey efforts in recent years. Both the petitioner and the Department 

in its written evaluation reject the data-driven conclusion that the size of the population of 

tricolored blackbirds in California has in fact been relatively stable over the past half-century. 

They dismiss pre-2008 abundance data and focus on a purported decline in census numbers from 

2008 to 2011 and 2011 to 2014. But the petitioner and the Department failed to report that 

throughout the survey area the number of sites occupied by the tricolored blackbird in 2008, 

2011, and 2014 was very similar, ranging from 155 sites in 2008 down to 138 in 2011 and up to 

143 in 2014. (See Meese, R.J. 2015. Efforts to assess the status of the tricolored blackbird from 

1931 to 2014. Central Valley Bird Club Bulletin 17:37-50.) The salient observation that a 

persisting constellation of occupied colony sites support the blackbird across the state – the most 

important measure of the status of the species – is inappropriately ignored in the petition and 

inexplicably unnoted in the Department’s evaluation.  

 

Furthermore, the Department’s evaluation of the petition misses a fundamental ecological 

observation that must inform the conservation of tricolored blackbirds in California: the 

blackbird has adapted rapidly over past decades to dramatic ecological changes associated with 

the state’s expanded urban and agricultural land uses and concomitant invasion by non-native 

plant species. The tricolored blackbird is unquestionably one of the state’s most ecologically 

adaptable species. Over time, it has assumed life-history responses and patterns of resource use, 

including smaller colony (breeding group) sizes, use of upland ecosystems, nesting in non-native 

vegetation, and foraging on agricultural lands. These adaptations have conferred to the species 

success in a California landscape that no longer offers vast wetlands, using a new resource 

template allowing the tricolored blackbird to exist in substantial numbers across most of its 

historical distribution.   

 

The petition’s selective presentation and misrepresentation of data, analyses, and findings in the 

perhaps are to be expected, as the petitioner plainly is advocating for a particular outcome. But 

the Department has an obligation to undertake an independent evaluation of the petition in order 

to assess the veracity of statements in the petition. As explained by federal wildlife agencies in a 

recent rulemaking notice, even at the petition evaluation stage “evaluating the information 

presented in the petition in a vacuum can lead to inaccurately supported decisions and 

misdirection of resources away from higher priorities.” (See 

https://www.federalregister.gov/articles/2015/05/21/2015-12316/endangered-and-threatened-

wildlife-and-plants-revisions-to-the-regulations-for-petitions.) Below we describe four specific 
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instances where the Department’s evaluation fell short of its charge, leading it to conclude that 

the petition has merit. The petition does not. 

 

(1) The Department fails to explain its prior determination regarding the species’ status. 

 

In the evaluation (at page 7), the Department references its prior determination, on the basis of a 

review of the tricolored blackbird data from 1994 to 2000, that the extent of the decline of the 

species during that period was unclear. At the same time, the Department notes that Hamilton 

(2000) estimated the abundance of tricolored blackbirds to be 162,000 in 2000. As we describe 

in our prior submissions to the Department, the 2000 abundance estimate is within the range of 

prior and subsequent abundance estimates, including the effort of DeHaven and his colleagues to 

survey the entire range of the tricolored blackbird in 1971, which yielded an estimate of 107,540, 

and Beedy and Hamilton’s intensive 1997 survey effort, which yielded an estimate of 232,960.  

(See DeHaven, R.W., F.T. Crase, and P.P. Woronecki. 1975. Breeding status of the tricolored 

blackbird, 1962-1972. California Fish and Game 61:166-180; Beedy, E.C. and W.J. Hamilton. 

1997. Tricolored blackbird status update and management guidelines. Report to the U.S. Fish 

and Wildlife Service and California Department of Fish and Game.) The 2014 survey results of 

in excess of 145,000 tricolored blackbirds also are within the range of these historical 

abundances, particularly when one takes into account the large margins of error associated with 

those estimates. Nonetheless, the Department apparently discounts both its prior determination 

and the available data on the species’ abundance when it concludes in the evaluation (at page 9) 

that the petitioner has submitted sufficient information to create a reasonable inference that the 

tricolored blackbird has experienced historic declines over recent decades. 

 

(2) The Department claims a rigorous and consistent methodology has been used since 2008. 

 

The Department states (at page 8) that a “rigorous and consistent methodology” has been used 

since 2008. But this statement is false. To begin with, the survey protocol – or the set of rules 

that surveyors are instructed to follow – was altered between 2011 and 2014. The survey 

protocol is particularly important to the recent survey efforts, because those efforts rely on a 

substantial number of volunteers with disparate levels of education, training, and experience. The 

fact that the protocol was altered undermines the Department’s claim that the three most recent 

surveys used a “consistent methodology,” which is the basis for its claim that these surveys are 

materially more reliable than earlier survey efforts. 

 

Furthermore, rather than serve their intended quality-control functions, the protocols were 

honored in the breach. For example, whereas the protocol in place for 2014 explicitly required 

participants to record the precise location that was surveyed, a review of a subset of the data 

entered into the tricolored blackbird portal indicate that more than 25 percent of the sites (or 87 

of 320 sites reviewed) did not include information on the location of the survey. In addition, 

whereas the protocol for 2014 recommends participants spend a minimum of 15 minutes at each 

site, a review of a subset of the data entered into the tricolored blackbird portal indicate that more 

than 40 percent of the sites (or 139 of the 320 sites reviewed) were surveyed for less than 15 

minutes. In fact, 83 of the 320 sites reviewed were only surveyed for five or fewer minutes. Not 

only has the survey methodology changed since 2008, survey participants frequently failed to 

make observations and collect data consistent with prescribed methods. 
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As for the rigor of the surveys, the petition and the evaluation default to faint praise – the surveys 

over the past decade are better than they were in decades past. But the surveys are not 

sufficiently accurate to inform either an assessment of the status of the tricolored blackbird or 

establish the trend in its population. The surveyors themselves are seeking an acceptable protocol 

that can produce reliably accurate census of the species. Meese et al. note that it “is inherently 

difficult to assemble enough information on rare species to enable robust evidence-based 

recovery efforts” and tricolored blackbirds “pose particular problems in that they breed in rather 

small numbers of large, somewhat ephemeral colonies that, over time, come and go across that 

landscape.”  (Meese, R.J., J.L. Yee and M. Holyoak. 2015. Sampling to estimate population 

size and detect trends in tricolored blackbirds. Central Valley Bird Club Bulletin 17:51-56.) They 

go on to state “[a]n increase in the frequency and statistical rigor of the population estimate will 

help agencies to monitor the status of the population and its responses to conservation actions” 

and list “desirable attributes of a new sample-based scheme for estimating populations.”  (Ibid. at 

page 54.) What the petitioners do not acknowledge and the evaluation does not recognize is that 

the absence of those desirable survey attributes (such as estimates of the probability of colony 

detection and confidence limits for the population estimates) render the efforts unable to generate 

estimates of population size and inter-annual change. The three recent population estimates are 

completely unreliable as census numbers. The population size estimates for tricolored blackbirds 

from 2008, 2011, and 2014 cannot serve as the basis for a candidacy decision by the Commission 

for the very reasons documented by Meese and his colleagues. 

 

Despite the facts that the survey effort has been funded by the Department and the survey results 

are publicly available, the Department does not appear to have conducted a meaningful scientific 

review of the information. Instead, it appears the Department relied on the summary of data in 

the petition and the Results of the 2014 Tricolored Blackbird Statewide Survey. Those sources do 

not offer a scientifically defensible consideration of available information pertinent to 

conservation planning for the blackbird. 

 

(3) The Department states that, perhaps most importantly, the number of colony sites visited in 

2014 far exceeds any other survey. 

 

In recommending that the petition should be accepted by the Commission, the Department 

contends (at page 8) that an increase in the number of colony sites surveyed from 2008 to 2011, 

and again from 2011 to 2014, is critical new data that allows for accurate assessment of the status 

of the California population. This is reinforced by the fact that the Department includes just one 

figure in its written evaluation (at page 26), and that figure overlays the number of sites surveyed 

on the estimated number of birds for the three surveys conducted in 2008, 2011, and 2014. 

Meese (2015, page 43) reports that the triennial surveys added “249 new colony location records 

since 2008,” and asserts on that basis “the recorded decline cannot be attributed to a decline in 

the thoroughness of the surveys.” Those new colony locations are also described as “previously 

unreported Tricolored Blackbird locations.” (Meese, R.J. 2015. Efforts to assess the status of the 

tricolored blackbird from 1931 to 2014. Central Valley Bird Club Bulletin 17:37-50.) But no 

evidence exists to support the contention that even a fraction of the sites surveyed for the first 

time since 2008 provide habitat for the tricolored blackbird or have ever been occupied by the 

species. More than doubling the number of survey sites from 2008 to 2014 (from 361 to 802 
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according to the Department) is only meaningful if the sites added constitute occupied tricolored 

blackbird habitat or the sites offer the full array of resources and resource conditions that might 

allow them to be occupied. 

 

While neither the petitioner nor the Department report the number of new sites that constitute 

viable nesting habitat that has at some point been occupied by the species (and that, therefore, are 

properly included in the sites reported), Meese does so in a recent article on the species. Meese 

reports that 75 new sites were added in 2011 that were occupied and 75 new sites were also 

added in 2014 that were occupied.  (Ibid. at page 44.) Meese reports in the same article that the 

total occupied sites was near stable between 2008 (155 sites), 2011 (138 sites), and 2014 (143 

sites). The implications of this information are notable: 441 sites were added from 2008 to 2014, 

but the majority of these sites were not occupied, so it is not at all clear they should have been 

included. 

 

A review of the actual data available on the tricolored blackbird portal confirms that many 

dozens of sites were included that certainly do not constitute habitat. Notes associated with many 

of the sites include statements, such as: 

 

 Fully developed with houses, should be removed from survey routes. 

 Nesting site here has been fully excavated by Quarry activity, no longer present. 

 No longer has nesting habitat, converted to vineyards. 

 Not suitable habitat. This site is riparian habitat adjacent to Feather River. Recommend 

site be removed. 

 Not suitable habitat. This site is in a riparian forest. 

 Planted in rice; no breeding possible. 

 No nesting substrate. Pasture of mostly non-native grasses. 

 This is a residential neighborhood in Manteca. There is no appropriate habitat around. 

 This is a residential area in Tracy, no appropriate habitat. 

 No suitable habitat for a long time. 

 

Based on a review of 320 of the site records for 2014, at least 57 instances can be found for 

which the surveyors noted the absence of habitat. There is no evidence that the Department 

conducted a review that was sufficiently thorough that it could identify misrepresentations in the 

petition (and the Results of the 2014 Tricolored Blackbird Statewide Survey) of either reported 

survey data or the status of habitat on the sites surveyed. The uncritical acceptance of the 

assertions regarding “new colony sites” in the petition and survey reports manifests as a 

quantitatively inaccurate figure in the evaluation that incorrectly characterizes areas as habitat for 

tricolored blackbird, when they are not.  We are troubled that the Department did not bring this 

important information to light for the Commission in its written evaluation. 

 

(4) The Department’s evaluation states that the petition presents evidence that tricolored 

blackbirds have declined or disappeared from portions of their range. 

 

The above inference (at page 10) is based on infrequent tricolored blackbird surveys (once every 

three years). It also appears to stem from the false premise that, when a species is absent from a 

location during such a temporally constrained survey period, such fact provides a basis for the 
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conclusion that the sampled habitat area is unoccupied and that the range of the species has 

declined. Ample evidence indicates that the peripatetic colonies move freely among surveyed 

and unsurveyed areas, and habitat occupancy can be temporary and not recorded. 

 

That said, it is strictly true that the tricolored blackbird has disappeared from locations within the 

bounds of its range; however, a very substantial proportion of animal species have declined or 

disappeared from portions of their ranges in California as the state was settled, and its valleys 

and coastline were developed. The Department’s evaluation notes correctly that “[o]verall, the 

range of the tricolored blackbird has not appreciably changed since the mid-1930s.” It then 

describes inter-seasonal movement patterns across and between regions of the state, supporting 

the observation that while habitat loss has occurred within the range of the blackbird, and new 

habitats have emerged and are now occupied by it, the range of the tricolored blackbird is intact. 

Indeed the range is now understood to be broader than appreciated before surveys were 

undertaken in past decades. The Department’s evaluation ignores the essential observation that 

no previous candidate for protection under the state’s Endangered Species Act has enjoyed such 

a wide distribution across the state. The bird inhabits historical sites where the federal refuge 

system protects remnants of California’s valley wetlands, upland circumstances where invasive 

blackberry provides nesting substrates in previously unavailable grasslands in coastal and Sierra 

foothill situations, and dynamic situations in cropland, especially those associated with dairy 

operations. The tricolored blackbird moves readily within and among those ecological 

associations across much of the state; it has not “declined or disappeared” within its range, rather 

it adjusted its habitat use and patterns of landscape occupancy in response to environmental 

changes, allowing it to exploit new resources as they have become available over its historical 

range. 

 

Conclusion 

 

The Department of Fish and Wildlife’s evaluation of the petition to list the tricolored blackbird 

missed a ready opportunity to interpret the conservation needs of the species through the lens of 

best available science. A growing body of information is available to guide the Commission to a 

defensible listing decision. Predictably, the petition presented a biased and incorrect 

interpretation of available survey results selected to encourage a listing action. The Department’s 

evaluation does not provide as in-depth an analysis of the survey data as was possible. We 

provide additional analysis to ensure a robust understanding of the knowledge regarding the 

tricolored blackbird to better inform the Commission’s decision making.  Although declines in 

the number of tricolored blackbirds from their pre-settlement numbers are clear and certain, 

losses over the past several decades are not substantiated, as large colonies associated with 

expansive Central Valley wetlands have been replaced with smaller colonies dispersed across 

upland and agricultural settings. It is important to acknowledge that the contemporary tricolored 

blackbird census efforts, touted in the petition as documenting a precipitous decline in blackbird 

numbers from 2008 to 2014, do not do so. Instead recent surveys, despite high observer error, 

estimation variation, and geographic incompleteness, indicate relative demographic stability 

across the state. With widely acknowledged presence in 46 California counties, with numbers in 

the range of 150,000 to perhaps more than 300,000 individuals statewide, and as the subject of a 

precedent-setting agency and stakeholder conservation planning effort, the tricolored blackbird 

defies the assertions in the petition that was submitted to the Commission. 
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Sincerely, Sincerely, 

 

J.P. Cativiela  

Program Coordinator, Dairy Cares 

 

 

Cc:  Sonke Mastrup, Executive Director, Fish and Game Commission 

 Charlton Bonham, Director, Department of Fish and Wildlife 

 Charles “Chuck” Ahlem, Chairman, Dairy Cares 

 Paul Sousa, Environmental Services Director, Western United Dairymen 

 Noelle Cremers, California Farm Bureau Federation 
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