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EXECUTIVE SUMMARY

On February 3, 2015, the U.S. Fish and Wildlife (Service) received a petition from the Center for
Biological Diversity to list the tricolored blackbird (Age/aius tricolor) under the Act. On September 18,
2015, the Service published in the Federal Register a positive 90-day finding stating that the
petition presented substantial scientific or commercial information indicating that listing the
tricolored blackbird may be warranted (80 FR 56423). As a result, we are initiating a species status
assessment (SSA) to determine if the tricolored blackbird is warranted for listing under the Act.

This report summarizes the results of the SSA completed for the tricolored blackbird. To assess the
species’ viability, we used the three conservation biology principles of resiliency, representation, and
redundancy (together, the 3 Rs). These principles rely on assessing the species at an individual,
population, and species level in order to determine whether the species can maintain its persistence
into the future and avoid extinction by having multiple resilient populations distributed widely
across its range. However, due to the tricolored blackbird’s life history (itinerant, nomadic breeder)
and the available genetic information which suggests the species as a whole is one interbreeding
population (it is possible there are two or more distinct groups of interbreeding birds; however,
additional genetic analysis needs to be completed for verification), it is not possible to distinguish
discrete tricolored blackbird populations. Therefore, in order to evaluate the 3 Rs and assess the
species’ viability we need to define an analysis unit as a surrogate for population. So for the purposes
of this SSA Report, we are defining a tricolored blackbird population as all nesting colonies that
occur within a particular region over the breeding season. Regions are defined by state boundaries
for colonies located outside of California (i.e., Oregon region, Washington region, etc.). Since the
state of California contains the largest percentage (typically >99%) of the overall tricolored blackbird
population, we sub-divided the state into regions by county boundaries, as described in Meese 2014,
Meese 2017, and Graves ez al. 2013. Several factors influence whether tricolored blackbird breeding
colonies can maximize habitat occupancy within each region (both individual colony size and the
number of colonies distributed throughout the region), which increases the resiliency of that region
to stochastic events. These factors include specific demographic needs (i.e., reproduction,
abundance, and survival) and habitat components (protected nesting substrate and foraging habitat)
that influence those demographic needs at the individual, regional), and species levels.

The tricolored blackbird’s current range is similar to its historical range; the species occurs
throughout most of lower-elevation California with smaller nesting colonies in Oregon, Washington,
Nevada, and Baja California, Mexico. Although the tricolored blackbird currently occurs throughout
most of its historical range, the species has undergone a dramatic decline from historical estimates
and the distribution of breeding colonies within its range has changed as the species’ habitats
throughout its range were lost to urban development and agricultural conversion.

Our analysis of the past, current, and future influences on what the tricolored blackbird needs for
long term viability revealed that there are four influences that pose the largest risk to future viability
of the species. These risks are primarily related to habitat changes: the loss of nesting and foraging
habitats to development and conversion to unsuitable crops, which reduces the amount of available
nesting vegetation and foraging habitat for the species; the destruction of breeding colonies during
agricultural harvest, which results in the loss of a large proportion of the overall breeding
population’s reproductive effort; the threat of severe storms and drought, which can reduce
reproductive success and the amount of available nesting vegetation and foraging habitat available
for the species; and the application of pesticides throughout the species range, which can result in
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direct mortality or can reduce reproductive success by eliminating nesting vegetation, foraging
vegetation, and insects. Furthermore, these influences may all be exacerbated by the projected
effects of climate change. However, the species’ inherent adaptability to varying habitat conditions
and the implementation of beneficial management actions help mitigate some of the negative
influences described above.

The influences described above play a large role in the future viability of the tricolored blackbird. If
regions lose resiliency (i.e., the ability to support a large number of breeding birds and the ability to
support multiple breeding colonies), they are more vulnerable to extirpation, with resulting losses in
representation and redundancy. Given our uncertainty regarding the rates at which future stressors
may act on specific regions and the uncertainty regarding funding for current beneficial actions
continuing to occur in the future (i.e., silage delays and buy-outs), we forecasted how possible future
conditions could impact the resiliency, redundancy, representation, and overall condition of the
tricolored blackbird. In order to assess future condition, we have developed four future plausible
scenarios. The following is a description of the four future scenarios, the status of the tricolored
blackbird when analyzed under each scenario, and a summary of the assumptions we made under
each scenario:

Scenario 1: Factors that are currently having an influence on tricolored blackbird regions continue
at current rates for all of the influences but one. Under Scenario 1, we project the tricolored
blackbird would have five regions at a moderate condition, six regions at a moderate to low
condition, and one region at a low condition.

1. Climate change results in more arid conditions in some years throughout most of the range.
. Pesticide application continues at the same rate.
3. Funding for silage delay/buy-out program is acquired.
- Farmer participation is inconsistent.
4. Habitat destruction and conversion continues at the same rate.
- The rate in which fields are fallowed or left barren will decrease.
- Existing fallowed/barren fields may be re-planted with suitable foraging crops.
5. Some beneficial management actions are occurring on private land.
6. Wetlands currently managed to benefit the species are continued to be managed for the
benefit of the tricolored blackbird.

Scenario 2: Scenario 2 is the best case scenario under which all regions retain or improve their
current condition. Under Scenario 2, we project the tricolored blackbird would have one region in
moderate to high condition and eleven regions in moderate condition.

1. Climate change results in more arid conditions in some years throughout most of the range.
. Rate of pesticide use is reduced.
3. Silage delay/buy-out program funding is extended.
- Full participation by dairy farmers.
4. Restoration and outreach efforts have been implemented and are successful.
Managed wetlands are managed to benefit tricolored blackbirds and not just waterfowl.
6. Habitat destruction and conversion continues, however:
- The cutrent rate of crop conversion stops and/or slightly reverses.
- Some fallowed/ barren fields are planted with suitable foraging crops.

o1
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Scenario 3: Factors that are currently having an influence on tricolored blackbird regions continue
at the rate seen over the last 10 years. Under Scenario 3, there would be one region in moderate
condition, ten regions in moderate to low condition, and one region in low condition.

Climate change results in more arid conditions in some years throughout most of the range.
The rate of pesticide use in the Central Valley continues at the same rate.
3. Funding for silage colony protection is unreliable.

- Farmer participation is inconsistent.
4. Habitat destruction and conversion continues.

- Crop conversion continues at the same rate seen over the last 10 years.

- Fallowed and barren fields are not planted with suitable foraging crops.
5. Wetlands currently managed to benefit the species are continued to be managed for the
benefit of the tricolored blackbird.

N —

Scenario 4: Scenario 4 is the worst case scenario in which factors that are currently having an
influence on tricolored blackbird regions continue at the same or an increased rate seen over the last
10 years, and some of the management actions that are currently happening cease. Under Scenario 4,
there would be three regions at a moderate to low resiliency, two of which are peripheral, and nine
regions at a low resiliency.

Climate change results in more arid conditions in some years throughout most of the range.
Pesticide use increases throughout the range.
Silage colony protection funding ends.
Habitat destruction and conversion continues.

- Crop conversion continues at an increased rate from what has been seen over the last

10 years.

- Fallowed and barren fields are not planted with suitable foraging crops.
5. Wetlands that are managed to benefit the tricolored blackbird are no longer managed to
benefit the species.

b NS

Opver the next 50 years, we believe Scenario 1 or Scenario 3 are the most likely to occur. We believe
these scenarios are the most likely since we expect that climate change is likely to continue (thereby
increasing the likelihood of aridity), the use of pesticides is likely to continue at current levels
throughout the range, the conversion to crops that are unsuitable for the species is likely to
continue, and development is likely to continue. The difference between the two scenarios is the rate
at which fields are fallowed or left barren, which may decrease or reverse from rates seen over the
last 10 years (Scenario 1) or may continue at the same rate seen over the last 10 years (Scenario 3).

We believe Scenario 2 and Scenario 4 are unlikely to occur, but are important to consider as they
represent the best and worst scenarios the species could experience. We believe Scenario 2 is
unlikely since the rate at which pesticides are applied are unlikely to decline from current levels, the
long-term funding to protect silage colonies is uncertain, and the conversion to crops that are
unsuitable for the species is not likely to stop or reverse in the future. Likewise, we believe Scenario
4 is unlikely to occur since the protection of silage colonies via the silage buyout program has been
successful and is supported by both conservation agencies and the dairy industry.
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CHAPTER 1: INTRODUCTION

The tricolored blackbird (Agelains tricolor) (Audubon 1837) is a colonial passerine that is mostly
endemic to California, primarily within the Central Valley (Sacramento and San Joaquin Valleys) and
surrounding Sierra Nevada foothills, but also along the coast and in inland areas in southern and
central California. Small, local populations are also known to occur in northeastern California,
Oregon, western Nevada, and central Washington within the United States, and Baja California in
Mexico. The U.S. Fish and Wildlife Service (Service) has been petitioned three times to list the
tricolored blackbird under the authority of the Endangered Species Act (Act). The first petition was
in 1991, but the petitioners withdrew their petition based on new research that showed the
tricolored blackbird population was actually larger than what was previously thought when the
Service was petitioned (71 FR 70483; Hamilton e7 a/. 1995, p. 7; Clipperton 2017, pers. comm.;
CDFW 2018, p. 7). The Service included the tricolored blackbird as a Category 2 candidate for
Federal listing in the Service’s 1991 and 1994 Candidate Notice of Review (CNOR) (56 FR 58810;
59 FR 58990); however, after the publication of the Service’s 1996 CNOR, which revised the
Service’s candidate list to include only Category 1 species, the tricolored blackbird was no longer
considered a candidate (61 FR 7595).

In the second petition, dated April 8, 2004, the petitioner requested the species be emergency listed.
In a May 25, 2004, letter to the petitioner, the Service responded that the information contained in
the petition did not indicate that an emergency listing was warranted. A 90-day finding was issued on
December 5, 2006 (71 FR 70483), stating the petition did not present substantial information to
indicate listing the tricolored blackbird was warranted. The third petition was dated February 3,
2015, and again the petitioner requested an emergency listing of the species. In a March 13, 2015,
letter to the petitioner, the Service responded that the information contained in the petition did not
indicate that an emergency listing was warranted. The Service issued a 90-day finding on September
18, 2015 (80 FR 56423), stating the petition presented substantial information to indicate listing the
tricolored blackbird may be warranted.

The Species Status Assessment (SSA) framework (Service 2016, entire) and the SSA Report
developed from the framework are intended to support an in-depth review of the species’ biology
and threats, an evaluation of its biological status, and an assessment of the resources and conditions
needed to maintain long-term viability. The intent is for the SSA Report to be easily updated as new
information becomes available and to support all functions of the Endangered Species Program
from Candidate Assessment to Listing to Consultations to Recovery. As such, the SSA Report will
be a living document upon which other documents, such as listing rules, recovery plans, and 5-year
reviews, would be based if the species warrants listing under the Act.

This SSA Report for the tricolored blackbird is intended to provide the biological support for the
decision on whether to propose to list the species as threatened or endangered and, if so, where to
propose designating critical habitat. Importantly, the SSA Report does not result in a decision by the
Service on whether the tricolored blackbird should be proposed for listing as a threatened or
endangered species under the Act. Instead, this SSA Report provides a review of the available
information strictly related to the biological status of the tricolored blackbird. The decision whether
to list the species will be made by the Service after reviewing this document and all relevant laws,
regulations, and policies. The results of our review of the best available scientific information will be
announced in the Federal Register with appropriate opportunities for public input if listing is
warranted and the proposed listing rule is published.
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For the purpose of this assessment, we generally define viability as the ability of the tricolored
blackbird to sustain colonies in natural ecosystems and anthropogenic habitats throughout each
region in their range over time. Using the SSA framework (Figure 1.1), we consider what the species
needs to maintain viability by characterizing the status of the species in terms of its resiliency,
representation, and redundancy (Wolf ez a/. 2015, entire).

Resiliency describes the ability of regions or
populations to withstand stochastic events
(arising from random factors). We can measure
resiliency based on metrics of population health
(or in the case of the tricolored blackbird, the
average colony health within a region); for
example, birth versus death rates and population

SPECIES’ NEEDS

Current Availability
- or Condition of
|
those Needs

size (or in the case of the tricolored blackbird, the
size of individual colonies and the number of
colonies distributed throughout the region).
Highly resilient populations or regions are better
able to withstand disturbances such as random
fluctuations in reproductive rates (demographic . Future Availability
stochasticity), variations in rainfall == Or Condition of
(environmental stochasticity), or the effects of those Needs
anthropogenic activities.

CURRENT SPECIES’
CONDITION

FUTURE SPECIES’
e Representation describes the ability of a species CONDITION
to adapt to changing environmental conditions.
Representation can be measured by the breadth
of genetic or environmental diversity within and
among populations or regions and gauges the
probability that a species is capable of adapting to environmental changes. The more
representation, or diversity, a species has, the more capable it is to adapting to changes
(natural or human caused) in its environment. In the absence of species-specific genetic and
ecological diversity information, we evaluate representation based on the extent and
variability of habitat characteristics across the species’ geographical range.

Figure 1.1 Species Status Assessment framework

¢ Redundancy describes the ability of a species to withstand catastrophic events. Measured
by the number of populations or regions containing colonies, as well as their resiliency, their
distribution, and their connectivity, redundancy gauges the probability that the species has a
margin of safety to withstand or the ability to bounce back from catastrophic events (such as
a rare destructive natural event or episode involving many populations or regions).

To evaluate the biological status of the tricolored blackbird both currently and into the future, we
assessed a range of conditions to allow us to consider the species’ resiliency, representation, and
redundancy (together, the 3 Rs). This SSA Report provides a thorough assessment of the tricolored
blackbird’s biology and natural history and assesses demographic risks, threats, and limiting factors
in the context of determining the viability and risks of extinction for the species.
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The format for this SSA Report includes: (1) a description of the tricolored blackbird, its life history,
and the resource needs of individuals (Chapter 2); (2) the resource needs of tricolored blackbird
colonies and the species overall, and a framework for determining the distribution of resilient
regions containing breeding colonies across its range for species viability (Chapter 3); (3) a review of
the likely causes of the current and future condition of the tricolored blackbird and an evaluation of
which of these risk factors affect the species’ viability and to what degree (Chapter 4); and (4) a
conclusion that describes the viability of the species in terms of resiliency, representation, and
redundancy (Chapter 5). This document is a compilation of the best available scientific and

commercial information and a description of the past, present, and likely future risk factors to the
tricolored blackbird.

Tricolored Blackbird SSA Report 3 February 2019



CHAPTER 2: INDIVIDUAL NEEDS

In this chapter, we provide basic biological information about the tricolored blackbird, including its
taxonomic history and relationships; genetics; morphology; physical environment; and known life
history traits. We then outline the resource needs of individual tricolored blackbirds. Here, we report
those aspects of the life history of the tricolored blackbird that are important to our analysis. For
further information about the tricolored blackbird refer to Payne (1969), Beedy and Hamilton (1999)
and Beedy ¢ al. (2017; https://birdsna.org/Species-Account/bna/species/tribla/introduction).

2.1 Taxonomy

The tricolored blackbird was first collected by Thomas Nuttall near Santa Barbara in 1836 (Neff
1937, p. 62; Bent 1958, p. 179). Nuttall sent a male specimen to John James Audubon (Sitgreaves
1853, p. 80; Bent 1958, p. 179), who was the first to describe the species (Audubon 1839, pp. 1-5).
Audubon first identified the species as Ieterus tricolor (Audubon 1839, p. 1); however, in subsequent
publications he referred to the species as .Agelains tricolor. The tricolored blackbird is classified in the
blackbird family Icteridae and mitochondrial DNA sequencing suggests the nine Age/ains species
form a polyphyletic group with other species in the Icterid family (Lanyon 1994, p. 689). The two
North American Agelaius species, the tricolored blackbird and the red-winged blackbird (A.
phoenicens), are sister taxa (Lanyon 1994, p. 686). The tricolored blackbird is considered a valid
species by the scientific community (ITIS 2017, Taxonomic Serial No.: 179060).

2.2 Genetic Diversity

Prior to the completion of genetic studies, potential behavioral differences observed between
tricolored blackbird colonies in the Central Valley and colonies in southern California led
researchers to believe there were two separate populations, and it was believed that the Tehachapi
Mountains acted as a dispersal barrier between the two (DeHaven and Neff 1973, p. 10; Berg ¢f al.
2010, p. 2). However, genetic studies completed by Berg ez 2/ (2010) revealed there is no significant
population structuring between the two populations and that there likely has been significant gene
flow between them. These results suggest there is either ongoing dispersal between individuals in the
Central Valley and southern California or that the isolation of the two populations happened fairly
recently (Berg ez a/. 2010, p. 10). To further support the genetic studies completed by Berg ¢z a/.
(2010), at least three birds banded north of the Tehachapi Mountains were later observed in San
Bernardino County (Meese 2014, p. 13; Meese 2017, pers. comm.). However, it should be noted that
Berg’s study grouped birds south of the Transverse Mountain Ranges with birds from the Mojave
Desert, which are both south of the Tehachapi Mountains, and that they considered both groups of
birds to be part of the southern California population. In addition, the banded birds sighted in San
Bernardino County were birds moving from the Central Valley into the desert, and there is no
evidence that the birds found in the Mojave Desert are associated with the birds in southern
California south of the Transverse Range. Therefore, until more genetic studies are completed with
birds found south of the Transverse Ranges, it remains unknown whether the Central Valley birds
are connected to the birds in southern California south of the Transverse Ranges (Clipperton 2017,
pers. comm.; CDFW 2018, pp. 14-16). In addition, the rate and frequency of movements between
the Central Valley and southern California remain unknown (Meese 2017, pers. comm.).

The genetic studies conducted by Berg ¢f a/. (2010) also showed no indication of significant
reductions in genetic diversity, although there was an indication of moderate levels of inbreeding
and mtDNA sequence variation was “extremely” low. Individuals found in the southern California
region have a higher average number of microsatellite alleles per marker, suggesting the southern
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California region is a reservoir for genetic variation. This is an important factor because the number
of birds found in the southern California region has severely declined. Ongoing genetic studies will
help inform our understanding of the genetic structuring of the individuals found within the various
regions throughout the species range (Barr ez a/. 2017, entire). Genetic studies have currently not
been completed for Washington, Oregon, Nevada, or Baja California.

2.3 Morphological Description

The overall morphology of the tricolored blackbird does not vary across its range (Beedy and
Hamilton 1999, pp. 4, 7; Beedy e al. 2017, Systematics section). The species is a sexually dimorphic,
medium-sized blackbird with a total length measuring 18-24 centimeters (7—9.5 inches) (Beedy and
Hamilton 1999, p. 2). Typically, adult males weigh 66—69 grams (2.3-2.4 ounces) and adult females
weigh 43—48 grams (1.5-1.7 ounces) (Beedy and Hamilton 1999, p. 2; Beedy e¢# a/. 2017, Appearance
section). The molting strategy of the tricolored blackbird is best described by Howell (2010) as a
Complex Basic Strategy. This molting strategy includes a near-complete pre-formative molt and
complete pre-basic molts (Howell 2010, pp. 20—30). Tricolored blackbirds undergo a first pre-basic
molt (also referred to as a pre-juvenile molt), which is followed by the pre-formative molt and then a
cycle of pre-basic molts as an adult (Pyle 1997, p. 631). As shown in Figure 2.1a and 2.1b (bottom),
adult male plumage is glossy black with a bright red shoulder patch and a pure to buffy white
median covert; however, in intense sunlight the black plumage may look somewhat iridescent with a
bluish, greenish, or even purplish hue (DeHaven 1975, p. 59; Meese 2017, pers. comm.). Adult
females are mostly dark brown and are heavily streaked ventrally, with the ventral streaking merging
to form a chocolate brown belly (Beedy ¢ a/. 2017, Appearance section). Females have a whitish
chin and throat, and may have a reddish-orange shoulder patch with a buffy white border (Figure
2.1b (top) and 2.1c) (DeHaven 1975, entire; Pyle 1997, pp. 630-632; Beedy and Hamilton 1999, p. 2;
Beedy ez al. 2017, Appearance section). Juveniles of both sexes look similar to the adult female, only
paler gray and buff (Pyle 1997, p. 631; Beedy and Hamilton 1999, p. 2).

Figure 2.1. a) Male tricolored blackbird; b) Female tricolored blackbird (top) approaching a male tricolored
blackbird (bottom); and ¢) Female tricolored blackbird (Photo credit USFWS)

The plumage of tricolored blackbirds is so similar to red-winged blackbirds that museum specimens
have been misidentified (Orians 1961a, p. 288). The primary difference between males of the two
species is the color of the band on their median coverts; tricolored blackbirds have a distinctive
white band whereas male red-winged blackbirds have more of a yellowish band or no band at all. In
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addition, the male tricolored blackbird’s epaulette is a pure red while that of the red-winged
blackbird male is orange-red. The most noticeable character difference between female red-winged
blackbirds and female tricolored blackbirds is their ventral streaking. As described above, the ventral
streaking in the tricolored blackbird merges at the belly so that the belly appears to be a uniform
chocolate brown. In contrast, the ventral streaking in the female red-winged blackbird continues
through the belly to the vent (Meese 2017, pers. comm.). Another difference between tricolored and
red-winged blackbird females is less noticeable, but generally, female red-winged blackbirds are less
sooty than tricolored blackbirds and red-winged blackbirds have a rusty tinge during the fall that the
tricolored blackbird does not express (Orians 1961a, p. 288).

2.4 Range and Distribution Y
Historically, the tricolored blackbird’s range was throughout most of
lower-elevation California, but smaller nesting colonies were also
known from Baja California, Nevada, and Oregon. Within California,
the species’ range is separated by the Transverse Ranges, so there

may potentially be two separate groups of birds found north and #

south of the Transverse Ranges (see section 2.2 Genetic Diversity). i

Birds found north of the Transverse Ranges are primarily found in b

low-elevation areas west of the Sierra Nevada Mountains, extending ;

through the Central Valley to the west and along the coast from %

Sonoma County in the north to Santa Barbara County in the south. !

Birds found south of the Transverse Ranges are primarily in low- oy

elevation areas west of the southern California deserts and south into | |

Baja California (Clipperton 2017, pers. comm.; CDFW 2018, p. 10— Brsaiing I'. -
12)(Figure 2.2 and 2.3). The historical and current range of the vearround M

species is very similar; however, since the 1990s, small colonies have %! .

also been observed in the state of Washington, which is considered =l
an expansion northward of the species range (Beedy and Hamilton Figure 2.2 Distribution of the
1999, pp. 3—4). Historically, the California regions containing tricolored blackbird (Figure from
breeding colonies within the Central Valley, along the coast, in the Beedy ¢f al. 2017 /Macaulay

Library at the Cornell Lab of

Sierra Nevada foothills and in southern California (collectively Ornithology)
rnitho ogy,

referred to as the core regions; see Figure 3.1) contained the majority
of the overall breeding population. However, more recently there has
been a possible retraction from the southern portion of the species range (southern California and
Baja California) and along the coast the number of birds found in breeding colonies has drastically
declined (Clipperton 2017, pers. comm.; CDFW 2018, p. 37, 41-42; Robinson e# al. 2018, pers.
comm.).

The core regions currently contain breeding colonies with just a few individuals or colonies that can
number anywhere from hundreds to sometimes as much as tens of thousands of individuals (eBird
2017; Tricolored Blackbird Portal). The regions containing breeding colonies in northeastern
California, Oregon, Washington, Nevada, and Baja California (collectively referred to as the
peripheral regions), comprise less than 1% of the overall breeding population and contain breeding
colonies that are much smaller than the breeding colonies found in the core regions, rarely
containing more than a couple hundred individuals (Beedy and Hamilton 1999, p. 1; eBird 2017).
Although the peripheral regions contain breeding colonies that historically are much smaller than the
colonies found within the core regions, have fewer individuals within the region, and altogether
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comprise around 1% of the overall population, the peripheral regions represent important ecological
diversity (see section 3.2 Species Representation), and potentially genetic diversity, for the species.
Within California, breeding colonies have been reported in 49 out of the 58 counties in the state
(CNDDB 2017; Tricolored Blackbird Portal 2017), with the largest colonies in recent years found in
the San Joaquin Valley, although twice in the past decade the largest breeding colonies were found in
the Sacramento Valley (Meese 2017, pp. 9-10; Meese 2017, pers. comm.). Due to nesting habitat and
prey base availability, the distribution of the species throughout California can vary annually. Both
historically and currently, a majority of breeding occurs within the San Joaquin and Sacramento
Valleys (Beedy and Hamilton 1997, p. 5; Beedy and Hamilton 1999, p. 3; see Figure 3.1). Non-
breeding, over-wintering aggregations of tricolored blackbirds can be found throughout California,
but most can be found within the San Francisco Bay Delta, along the California coast, and in the
northern San Joaquin Valley (Orians 1961a, p. 289, 295; DeHaven ez al. 1975b, pp. 224, 228;
Hamilton 1998, p. 221; Beedy and Hamilton 1999, pp. 3, 4).

Within Oregon, the species primarily breeds in southern Klamath and Jackson Counties but has also
been found in several small, isolated colonies scattered throughout the state (Beedy and Hamilton
1999, p. 3; Marshall ef a/. 2003, p. 579; Beedy ez a/. 2017, Distribution, Migration and Habitat
section). Early accounts of the species are primarily from southern Oregon, so it is possible later
accounts of the species in the northern portion of the state represent a range expansion north. The
absence of, or inconsistency in, historical accounts in the northern portion of Oregon could also be
due to a lack of survey coverage within that portion of the range (Clipperton 2017, pers. comm.;
CDFW 2018, pp. 36-37). Some tricolored blackbirds within Oregon are year-round residents while
others return to California during the winter (Beedy and Hamilton 1999, p. 3; Marshall e a/. 2003, p.
579; Beedy et al. 2017, Distribution, Migration and Habitat section; Meese 2017, pers. comm.).

In 1998, the first breeding colony in Washington was recorded in Grant County. Since that first
recorded occurrence, small colonies and individuals have been observed in southern and central
Washington east of the Cascade Mountains (Beedy and Hamilton 1999, p. 3; Wahl ez a/. 2005, p. 345;
eBird 2017; Beedy e7 a/. 2017, Distribution, Migration, and Habitat section). Similar to northern
Oregon, the absence of historical accounts in Washington could be due to a lack of survey coverage
within that portion of the range and not a reflection of a northward expansion (Clipperton 2017,
pers. comm.; CDFW 2018, pp. 36—37). There are few winter records of the species in Washington,
although there have been some sightings of individuals during the non-breeding season (Wahl ez a/.
2005, p. 345; Mlodinow and Aanerud 2000, p. 49; Beedy e7 a/. 2017, Distribution, Migration, and
Habitat section).

In the state of Nevada, there is one small, regularly occurring colony near the town of Minden in
Carson Valley, Douglas County (Floyd ez a/. 2007, p. 496; Ammon and Woods 2008, p. 65). This
colony was first reported in 1996 but may have gone undetected for some time (Floyd e a/. 2007, p.
496; Ammon and Woods 2008, p. 65). The species was considered a transient in the state prior to
the discovery of this colony (Alcorn 1988, p. 365) and a limited but regular migrant in the spring
(Ryser 1985, p. 511). Other small colonies have been periodically reported since 1996 in nearby
wetlands in Carson Valley, and individuals have been observed at other locations in both western
Douglas and Carson City Counties including an unconfirmed report of a colony in Carson City
County in 1980 (Beedy and Hamilton 1999, p. 3; Ammon and Woods 2008, p. 65; Beedy e al. 2017,
Distribution section; eBird 2017). Birds breeding in Nevada likely migrate back into California with
other non-breeding tricolored blackbirds during the non-breeding season (Beedy and Hamilton
1999, p. 3; Beedy ¢t al. 2017, Distribution, Migration, and Habitat section).
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Legend

# Tricolored Blackbird Portal 2017 (1907-2017)
o  eBird 2017 (1964-2017)
B cNDDB 2017 (1853-2017)

Figure 2.3 Recorded locations of tricolored blackbird colonies and individuals.
(Data retrieved from eBird 2017, Tricolored Blackbird Portal 2017, and CNDDB 2017)
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There are historical records of breeding colonies in the central and western portions of northern
Baja California, Mexico, to El Rosario since the 1800s. Although most of these historical records
were of breeding colonies, tricolored blackbirds have more recently been observed in Baja California
outside of the breeding season and are now considered resident (Howell and Webb 1995, p. 7306;
Beedy and Hamilton 1999, p. 3; Feenstra 2013; p. 1; Beedy e# a/. 2017, Distribution, Migration, and
Habitat section; eBird 2017). Historical accounts of the species in Baja California described the
species as common on the northwest coast of Baja California (Bryant 1889, p. 294), but there are no
known historical colony or population estimates for the species within this region. More recent
recorded observations and estimates of colonies in Baja California range from around 1,000 birds to
as little as a couple of individuals but average between tens and a couple of hundred of individuals
(Erickson ez al. 2007, pp. 5-9; Erickson and de La Cueva 2008, p. 3; Feenstra 2013, pp. 8—10; Meese
2017, pp. 19-20; eBird 2017). Surveys conducted during the 2017 breeding season documented
fewer than 350 individuals within Baja California at only three locations, and these more recent
surveys have found a majority of the historical range within Baja California has been unoccupied
(Meese 2017, pp. 19-20). These results suggest there is a continuing decline in the number of birds
in the Baja California region and a possible range retraction within this portion of the species range
(Meese 2017, p. 19; Clipperton 2017, pers. comm.; CDFW 2018, pp. 37, 42).

2.5 Life History

The basic life history of the tricolored blackbird appears to be similar to other blackbird species
(Figure 2.4). However, the tricolored blackbird exhibits a unique breeding behavior that is a
combination of colonial, nomadic, and itinerant, which is not seen in other blackbird species. Their
colonial and generally highly synchronous nesting behavior is thought to be an adaptation to the
temporary availability of unpredictable insect outbreaks and/or high rates of predation pressure
(from coyotes, raccoons, black-crowned night herons). Their colonial and nomadic behavior also
allows the species to exploit available nesting and foraging opportunities in a changing environment
(Orians and Collier 1963, p. 451; Collier 1968, p. 355; Payne 1969, p. 28; Cook and Toft 2005, p. 74).
Likewise, being able to breed itinerantly allows the species to exploit changing environmental
conditions throughout their range by moving from an initial breeding location to another location
with more favorable conditions where they breed again (Hamilton 1998, entire; Beedy and Hamilton
1999, p. 4; Airola et al. 2016, pp. 103—104). In the Central Valley of California, the typical pattern of
itinerant breeding starts with initial nesting colonies from March until April in the San Joaquin
Valley and in Sacramento County. The location of breeding colonies then shifts to the Sacramento
Valley, the Sierra Nevada foothills, and more northern portions of the species range for a second
nesting attempt (Beedy and Hamilton 1997, pp. 5-6; Hamilton 1998, p. 221; Beedy and Hamilton
1999, p. 5; Beedy e# a/. 2017, Distribution, Migration and Habitat section; Meese 2017, pers. comm.),
although in some locations a second wave of nesting can occur after the first young have fledged
(Beedy and Hamilton 1999, p. 16).

In the southern portion of the range, males can begin singing as early as February (Payne 1969, p. 6;
Beedy and Hamilton 1999, p. 12) and typically initiate nesting from late March until early April in the
San Joaquin Valley and in early March in southern California; however, recent surveys have
documented the species initiating nesting as eatly as late February (Hamilton 1998, pp. 221-222;
Meese 2017, pers. comm.; Cook 2017, pers. comm.). In the Sacramento Valley and Sierra Nevada
foothills, nesting begins in May to June (Hamilton 1998, p. 222; Beedy and Hamilton 1999, pp. 4-5),
although some nesting colonies in Sacramento County are known to be active as early as late March
or April (Hamilton 1998, pp. 221, 223; Beedy e a/. 2017, Distribution, Migration, and Habitat
section; Meese 2017, pers. comm.). Both sexes can arrive at a colony site at the same time, but males
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are also known to arrive prior to the females (Beedy and Hamilton 1999, p. 12). Tricolored
blackbirds exhibit a prospecting behavior when selecting nesting habitat. This behavior includes
gathering in dense concentrations at one potential nesting site; collectively changing locations and
moving to alternative sites; and finally returning to and settling at the selected nesting site (Beedy
and Hamilton 1999, p. 9). While prospecting for a potential nesting site, tricolored blackbirds are
looking for a location that contains protected nesting substrate, a nearby open water source, and an
abundant insect prey source within 5 kilometers (km) (3.1 miles (mi)) of the site (Beedy and
Hamilton 1999, p. 1; Beedy 2008, p. 439). Tricolored blackbirds require protected nesting substrate
(a vegetative substrate that is sturdy enough for nest placement and is protected by being
surrounded by water, has spines, and/or is dense) to provide shelter and protection to their young
(Beedy ez al. 1991, p. 24).

11-14 days Adults

Nestlings Sub-Adults

Lifespan: up to 12-13 years

9-11 days
60-70 days*

Fledglings Juveniles *pre-formative molt

Figure 2.4 Tricolored blackbird basic life history model.

Most nesting begins within a week after prospecting begins and nests are constructed by the female
within the small territory of the male (Beedy and Hamilton 1999, pp. 12, 13; Meese 2017, pers.
comm.). Males may breed with one to four females at a time (Payne 1969, p. 10; Beedy and
Hamilton 1999, p. 9), so up to four nests may be constructed within a male’s territory; however,
Orians (1961a) rarely saw more than two females to a male (Orians 1961a, p. 300) and Meese (2017)
has never seen more than two (Meese 2017, pers. comm.). Nests are constructed of vegetation and
sometimes mud, and are then lined with grasses (Payne 1969, p. 11; Airola 2017, pers. comm.). The
time between completion of nest building and laying of the first egg can vary between 1 and 3 days,
and a day passes between each egg laid in a clutch (Payne 1969, p. 12). Clutch sizes average three to
four eggs, but nests with as few as one egg or as many as seven eggs have been observed (Mailliard
1914, pp. 205-2006; Dawson and Brooks 1923, p. 110; Lack and Emlen 1939, p. 228; Payne 1969, p.
12). Females are the sole incubators and estimated incubation periods range from 11 to 14 days
(Payne 1969, p. 13; Beedy and Hamilton 1999, pp. 13—14). During incubation, the colony may
appear to be deserted because the males either leave the colony during the day or sit out of sight on
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their territories, presumably protecting their mates and offspring while the females incubate (Beedy
and Hamilton 1999, p. 14; Meese 2017, pers. comm.). Although most colonies have such highly
synchronous breeding that all of the eggs within a colony are laid within a week (Orians 1961a, pp.
296-297), some colonies are asynchronous and over a period of days or weeks additional nests are
added to the periphery of the established colony (Beedy and Hamilton 1999, p. 12; Airola et al. 2016,
pp- 90, 91-98, 101-102). The colonies that have been found to be quite asynchronous are primarily
colonies formed in silage fields within the San Joaquin Valley and Riverside County, and colonies
monitored within the Sierra Nevada foothills during the 2016 breeding season (Beedy ez a/. 2017,
Breeding section; Airola et al. 2016, pp. 90, 98; Arthur 2017, pers. comm.).

In Oregon, birds begin to assemble near potential colony sites in February and March and reach
peak concentration numbers in April. Nesting in Oregon, Washington, and Nevada primarily takes
place from May through July, with tricolored blackbirds dispersing from their breeding site by mid-
July (Marshall ez a/. 2003, p. 580; Wahl e a/. 2005, p. 345; Ammon and Woods 2008, pp. 64—065).
Active nesting colonies in Baja California are often observed from early May through June, with
nesting activity likely beginning in April and ceasing by July (Erickson ez a/. 2007, pp. 5-9; Erickson
and de la Cueva 2008, p. 3; Feenstra 2013, pp. 8-10).

In the laboratory, hatching takes approximately a half hour to complete. Once hatching is complete,
the female removes the shell from the nest and deposits it away from the colony (Beedy and
Hamilton 1999, pp.14—15). Nestlings are born blind, mostly naked, and uncoordinated, but have a
powerful gaping response (a behavior to solicit food by opening their mouth widely) (Beedy and
Hamilton 1999, p. 15). Females provide their young protection from the elements by standing on
the nest and shading nestlings or by staying on nests during extreme precipitation events, which has
been known to lead to mortality of both nestlings and the female (Beedy e @/ 2017, Breeding
section). During the nestling and hatchling stages, both males and females help with feeding their
young a diet comprised almost entirely of insects, which can be found in a variety of habitats
(Skorupa e# al. 1980, entire; Beedy and Hamilton 1999, p. 15; Beedy ¢7 2/ 2017, Diet section). Some
tricolored blackbird nests can contain both well-fed nestlings and nestlings that are clearly starving
(Payne 1969, p. 16). Disturbed nestlings will leave the nest 9-11 days after hatching; however,
undisturbed nestlings typically fledge 12—14 days after hatching (Payne 1969, p. 16; Beedy and
Hamilton 1999, p. 13). Fledglings remain at the colony location as their parents continue to provide
them food. Fledgling dispersal from the colony location to water sources and foraging areas is
directed by the parents and fledglings will form creches, or nursery-like assemblages of fledglings,
near foraging areas and on the peripheries of breeding colonies (Beedy and Hamilton 1999, p. 15).

Tricolored blackbird young are fully independent of their parents after approximately 25-32 days
(Payne 1969, p. 16; Beedy and Hamilton 1999, p. 15). Juvenile tricolored blackbirds congregate with
the adults after dispersing from their natal colony (Payne 1969, p. 16; Beedy and Hamilton 1999, p.
15). Within 80 days, nestlings banded at their natal colony in the San Joaquin Valley were captured
almost 225 km (140 mi) north in the Sacramento Valley ( DeHaven ez a/. 1975b, p. 223; Beedy and
Hamilton 1999, p. 15). Since juvenile tricolored blackbirds have a strong incentive to stay with the
adults when they disperse from their natal colonyj, it is likely that the juveniles arrive at a new
location (likely a new breeding colony or the region around a new breeding colony) simultaneously
or within days of the adults arriving at the new location. Female tricolored blackbirds are known to
breed as one year olds, whereas males defer breeding until they are at least two years old (Orians
1961a, pg. 299; Orians 1963, p. 553; Payne 1969, pp. 44, 50; Beedy and Hamilton 1999, p. 16). Past
banding efforts have shown the maximum lifespan for the species is 12 to 13 years (DeHaven and

Tricolored Blackbird SSA Report 11 February 2019



Neff 1973, p. 10; Kennard 1975, p. 70) and average annual adult survival is about 60% (Beedy e7 4.
2017, Demography and Populations section).

Currently, the majority of the species’ overall population is found in the Central Valley and
surrounding Sierra Nevada foothill locations during the breeding season (March to July) (Beedy ez a/.
2017, Distribution, Migration and Habitat section). After the breeding season, large flocks of
tricolored blackbirds congregate in the Sacramento Valley from August through the fall. Birds
breeding in northern California, Nevada, and the migratory birds in Oregon concentrate primarily in
the San Francisco Bay Delta, along the California coast, and in the northern San Joaquin Valley
during the winter; however, tricolored blackbirds in Baja California, the majority of individuals in
southern California and some of the non-migratory individuals in Oregon stay resident over the
winter (Marshall e7 a/. 2003, p. 579; Beedy e# al. 2017, Distribution, Migration and Habitat section
Clipperton 2017, pers. comm.). Winter observations of tricolored blackbirds in Washington suggest
the species is resident within the state (Wahl ez 2/ 2005, p. 345; Meese 2017, pers. comm.; eBird
2017).

Non-breeding congregations of tricolored blackbirds are often found in wetland habitats near
abundant food sources such as rice fields, pastureland, recently cultivated cropland, and grain stores
at dairies. Following the breeding season, tricolored blackbirds congregate into large, mixed-species
flocks with other blackbird species, starlings, and brown-headed cowbirds. In the Central Valley,
most congregations occur in the Sacramento Valley during the fall where abundant food sources
such as rice, grains, weeds, and water grass occur (Orians 1961a, p. 289; Crase and DeHaven 1978,
pp. 256-259; Beedy and Hamilton 1999, pp. 1, 4-5, 11; Beedy et al. 2017, Distribution, Migration
and Habitat section). ). During the winter, tricolored blackbirds in California retract from the
Sacramento Valley and concentrate into the San Francisco Bay Delta, along the California coast, and
in the northern San Joaquin Valley, but can occur throughout the species range. Formerly, wintering
tricolored blackbirds were found in large numbers around dairies in Marin County and around
feedlots in southern Solano and Merced Counties (Orians 1961a, pp. 289, 295; DeHaven ez al.
1975b, pp. 224, 228; Hamilton 1998, p. 221; Beedy and Hamilton 1999, pp. 3, 4; Meese 2013, p. 110;
Beedy et al. 2017, Distribution, Migration and Habitat section). Wetland habitats containing cattails
(Typha spp.) and bulrushes (Schoenoplectus spp.) near suitable foraging sites are the preferred winter
roost sites (Beedy e# a/. 2017, Distribution, Migration, and Habitat section). Beginning in February,
tricolored blackbirds in California begin to disperse from their wintering grounds into the San
Joaquin Valley, Sacramento County, and the Sierra Nevada foothills to breed (Hamilton 1998, p.
221; Beedy ez al. 2017, Distribution, Migration, and Habitat section).

In the Central Valley and along the California coast, the tricolored blackbird has also been observed
nesting in the fall (Orians 1960, entire; Orians 1963, entire; Hamilton 1998, p. 225; Beedy ez a/. 2017,
Breeding section). Observations by Orians (1960, p. 381) revealed fall nesting is more protracted
than the highly synchronous nesting during the spring nesting season. Fall nesting colonies seemed
less dense and uniform compared to spring nesting colonies; however, clutch sizes in the fall were
similar to sizes found in the spring (Orians 1960, p. 382). Nestling survival was low in fall nesting
colonies, possibly due to the available insect prey base being primarily in adult form compared to the
spring when the insects are primarily in larval form (Orians 1960, p. 383). Observations during the
middle 20™ century suggest fall breeding is associated with favorable environmental conditions that
result in an increased insect prey base, eatly rainfall, and/or an abundance of rice in September and
October (Beedy and Hamilton 1999, p. 5); however, fall breeding within the Central Valley has not
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been documented since 1964 and the only documented reports of fall breeding along the California
coast were in the 1980s and 1990s (R. Stallcup, pers. comm. in Beedy e7 2/ 2017, Breeding section).

2.6 Resource Needs for Individuals

The species needs at an individual level are best described when categorized by needs during each
life stage (Table 2.1). For the tricolored blackbird, this section will describe what an individual
needs based on historical habitat conditions. In contrast, section 2.7 Replacement and/or
Supplemental Resources for Individuals will describe the needs of an individual tricolored blackbird
based on existing habitat conditions. This separation between what the species needs based on
historical conditions and what the species currently uses to replace or supplement those needs will
continue throughout this SSA Report. For more detailed information on the loss and conversion of
native habitats, see section 4.1 Habitat Loss, Degradation, and Modification.

A breeding adult needs protected nesting substrate (a vegetative substrate that is sturdy enough for
nest placement and is protected by being surrounded by water, has spines, and/or is dense) in order
to successfully reproduce (Beedy and Hamilton 1999, pp. 11, 13; Beedy 2008, p. 439). Prior to the
conversion of wetland habitat to agricultural uses, an individual bird primarily used available
emergent vegetation such as cattails and bulrushes growing in wetland habitats and in other
vegetation such as willows, thistles, and nettles (Neff 1937, pp. 64, 67—79; Orians 1961a, p. 297
Collier 1968, p. 134; Beedy and Hamilton 1999, p. 5). Protection from terrestrial predators in
wetlands habitats primarily consisted of water within which the nesting substrate grew, and/or
deeper water that served as a moat to discourage entry into nest colonies. Adults also require a food
source, and an individual adult needs both native insects and other plant material such as grains and
seeds (Crase and DeHaven 1978, pp. 256-259; Beedy and Hamilton 1999, p. 4). Historically,
foraging habitats that supported abundant insect populations and vegetative diet items were
grasslands, shrublands, wetlands, riparian scrub, and other forested habitats (Beedy and Hamilton
1997, p. 5; Beedy 2008, p. 440; Meese 2017, pers. comm.).

During the breeding season, females appear to consume more insects than males, so it is likely
breeding females require increased proteins and essential amino and fatty acids for egg formation
(Beedy ez al. 2017, Diet and Foraging section). In order to obtain food efficiently, adults require
suitable foraging habitat(s) (e.g., with abundant prey) generally within 5 km (3.1 mi) of a colony site,
although birds have been documented traveling as far as 13 km (8 mi) away to obtain food (Orians
1961a, p. 299; Beedy and Hamilton 1997, p. 5). Adults also require a water source to bathe and stay
hydrated, and during the nesting season their water source needs to be near the nesting site (Beedy
and Hamilton 1999, pp. 7, 13; Beedy ez a/. 2017, Behavior section). Historically, an individual adult
would utilize the various wetland and natural waterway features found on the landscape to fulfill
their water source requirement. During the non-breeding season, an adult requires cattails,
bulrushes, and other wetland vegetation for sheltering. Non-breeding sites were typically adjacent to
a food source, which during the non-breeding season is composed primarily of vegetative items, and
to a lesser extent, insects (Beedy ez 2/ 2017, Distribution, Migration and Habitat section).

Tricolored blackbird eggs require protected nesting substrate, a female for incubation (Beedy and
Hamilton 1999, pp. 11, 13, 14; Orians 1961a, p. 300), and protein and essential amino and fatty acid
sources for formation (see above). Therefore, during the egg life stage, individuals historically
needed wetland habitats with emergent vegetation such as cattails and/or bulrushes, adequate
foraging habitats that support abundant insect populations (i.e., grassland, wetland, shrubland,
riparian scrub, and other forested habitats), and an adult female for incubation (i.e., birth mother)
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(Neff 1937, pp. 64, 67-79; Orians 1961a, pp. 297, 300; Orians 1961b, pp. 331-332; Collier 1968, p.
134). Once hatched, tricolored blackbird nestlings require protected nesting substrate, some type of
protection within the nest to shelter them from sunlight and extreme precipitation, and a strict insect
diet for their first nine days of life, which must be provided to them by an adult (Payne 1969, p. 14;
Beedy and Hamilton 1999, pp. 11, 13, 14; Beedy ez a/. 2017, Breeding section). Thus, individual
tricolored blackbird nestlings historically needed wetland habitats with cattails and/or bulrushes,
nearby grassland or other foraging habitat that supports insect populations, adults to bring the
required insects to the nestlings, and either tall vegetation or an adult female (i.e., birth mother) to
provide protection from the elements (Neff 1937, pp. 64, 67-79; Orians 1961a, pp. 297, 300; Orians
1961b, pp. 331-332; Collier 1968, p. 134; Payne 1969, p. 14; Beedy and Hamilton 1999, pp. 11, 13,
14; Beedy ez al. 2017, Breeding section).

Fledglings historically required protected wetland habitat for shelter, tall vegetation to perch on, a
food source near their nesting site, and a water source. Although the adults will continue to bring the
fledglings food, the fledglings are able to acquire food for themselves after they are about 25 days
old (Payne 1969, p. 16; Beedy ez al. 2017, Breeding section); however, they do need an adult to show
them how to find and obtain food (Payne 1969, p. 16; Beedy ¢ a/. 2017, Breeding section). Overall, a
tricolored blackbird fledgling needs its initial nesting habitat, taller nearby vegetation to perch,
nearby foraging habitat that supports the appropriate food items, an adult to provide insects and to
learn how to obtain food, and a nearby water source for drinking and bathing (Neff 1937, pp. 64,
67-79; Orians 1961a, p. 297; Orians 1961b, pp. 331-332; Collier 1968, p. 134; Payne 1969, p. 16;
Beedy and Hamilton 1999, pp. 11, 13, 14; Beedy ez a/. 2017, Breeding section). Juvenile tricolored
blackbirds join the adults after fledging, so we assume they have similar needs to adults during the
non-breeding season (see above).

2.7 Replacement and/or Supplemental Resource Needs for Individuals

The species needs at an individual level based on historical conditions are described above.
Cutrently, however, the tricolored blackbird has replaced and/or supplemented its needs with what
is currently available on the landscape throughout its range. Therefore, this section will describe
tricolored blackbird individual replacement and/or supplemental needs based on current
habitat conditions. As in the section above, the replacement and/or supplemental needs for an
individual are best described when categorized by life stage, and are shown in bold in Table 2.1. For
more information on the loss and conversion of native habitats, and the species’ shift to utilizing
novel habitats, see section 4.1 Habitat Loss, Degradation, and Modification.

The loss of 96% of wetlands in the Central Valley and 99% of perennial grasslands in the Central
Valley and Sierra Nevada foothills to development and agricultural conversion greatly reduced the
amount of available native nesting and foraging habitat for the tricolored blackbird (Kreissman
1991, pp. 62, 81). However, as the extent of agricultural and disturbed habitats increased within the
range of the species, the tricolored blackbird shifted to utilizing these elements in these novel
habitats to complete its life history requirements. Breeding adults, eggs, nestlings, and to a lesser
extent, fledglings, still need protected nesting substrate in order to successfully reproduce and
survive; however, with the loss of native habitats within their range, adults have also begun nesting
in agricultural silage crops and other non-native vegetation to supplement their protected nesting
substrate needs (Collier 1968, pp. 20-21; Kreissman 1991, pp. 62, 81; Cook 1996, entire; Beedy and
Hamilton 1999, p. 5; Beedy 2008, p. 439; Meese and Beedy 2015, p. 81; Airola ef al. 2015a, pp. 59,
0606; Airola ez al. 2015b, p. 105; Airola ez al. 2016, pp. 99-101).
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Table 2.1 Tricolored blackbird individual needs by life stage based on historical conditions and individual replacement
and/or supplemental needs by life stage under existing conditions (in bold). The third column categorizes the
individual needs into whether these needs effect breeding (B), feeding (F), sheltering (S), or migration (M).

Scale Needs Life H'1story
Behavior
Individuals
Life Stage
Food soutce (insects and seeds/grains found in grassland, wetland, F
shrubland, riparian scrub , forested, and agricultural habitats)
Protected nesting substrate (wetland habitats, upland native vegetation, B/S/M
silage fields, and other non-native vegetation) /S/
Appropriate nesting material (vegetation, mud, grass)
Adults Roosting habitat (wetland or marsh habitat) during the non-breeding S/M
season
Water source for bathing/drinking (wetlands, agricultural irrigation, P
stock ponds)
Mate for reproduction B
Material for nest construction (vegetation, grass, mud) B/S
Protein, essential amino acids, and essential fatty acids (insects) for
formation (adequate grassland, shrubland, wetland, riparian scrub, B
forested, and agricultural foraging habitats within 5 km of the nest)
Eggs Male for fertilization B
Female for incubation (11-14 days) B/S
Protected nesting substrate (wetland habitats, upland native vegetation, S
silage fields, and other non-native vegetation)
Insects (adequate grassland, shrubland, wetland, riparian scrub, forested, P
and agricultural foraging habitats within 5 km of the nest)
. Adults to bring them food F
Nestlings - - -
Protection from the elements (a nestling’s mother or tall vegetation) S
Protected nesting substrate (wetland habitats, upland native vegetation, S
silage fields, and other non-native vegetation)
Food soutce (insects and seeds/grains found in grassland, wetland, P
shrubland, riparian scrub, forested, and agricultural habitats)
Parents to bring them food/help locate food F
Fledglings Water source for bathing/drinking (wetlands, agricultural irrigation, P
stock ponds)
Protected nesting substrate (wetland habitats, upland native vegetation,
silage fields, and other non-native vegetation) and taller perching S
vegetation (wetland and riparian)
Food soutce (insects and seeds/grains found in grassland, wetland, P
shrubland, riparian scrub, forested, and agricultural habitats)
Juveniles Roosting habitat (wetland/marsh habitat) during the non-breeding S/M
season
Water source for bathing/drinking (wetlands, agricultural irrigation, e
stock ponds)
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In the San Joaquin Valley and in San Benito and Riverside Counties, large tricolored blackbird
nesting colonies have shifted from using wetland vegetation to using agricultural fields where silage
crops are grown for dairy cattle feed. The silage crops are often a wheat-rye hybrid called triticale
and are more often than not infested with weeds, or are forage blends of wheat, rye, and oats, which
provide a protective nesting substrate for large nesting colonies to utilize. Triticale in of itself is not
an armored plant, but the weeds growing within the silage fields can contain some form of armor
and since the silage fields are flood-irrigated, the fields may appear to be wetland-like to the species
(Meese 2017, pers. comm.). It can vary by year, but it is estimated that more than 50% of nests
constructed by tricolored blackbirds during their first nesting cycle of the year are in silage fields
(Hamilton and Meese 2000, p. 4; Meese 2009b, p. 5) and the latest Tricolored Blackbird Statewide
Survey (Statewide Survey) recorded around 33% of the overall breeding population in agricultural
fields during the first nesting attempt (Meese 2017, p. 11).

The tricolored blackbird has also shifted to using non-native vegetation such as Himalayan
blackberry (Rubus armeniacus) milk thistle, mallow, giant reed, and other Eurasian weeds in irrigated
pastures, stock ponds, along drainages, and in upland habitats for nesting substrate. During the 2017
Statewide Survey, which only captures the species during their first breeding attempt and is not
representative of the breeding colonies in the northern portion of the range, almost 15% of breeding
colonies were found in Himalayan blackberry or thistle. Surveys completed in the foothill grassland
region west of the Sierra Nevada Mountains (not the same boundary as the Sierra Nevada Foothill
region as defined in this SSA report) found that Himalayan blackberry was used as a nesting
substrate at 69—84% of active colony sites (Airola ez 2/ 2015a, pp. 66—67; Airola ez al. 2015b, p. 105;
Airola et al. 2016, p. 99; Airola 2017, pers. comm.). The majority of colonies still occur in cattails and
bulrushes found in existing wetland habitats and irrigation drainages, but nesting in these native
habitats, especially outside of the Sacramento Valley, occurs at a lesser degree then historically
(Meese 2017, p. 11).

All life stages requite an insect and/or vegetative food soutce, and the species has shifted to utilizing
agticultural-associated habitats to teplace and/or supplement their foraging needs. Alfalfa, rice
patties, open rangeland/cattle pasture, annual grassland, hay fields, and sunflower have all been
documented as adequate foraging habitats for insects, and silage fields, stored grains, and rice
provide vegetative diet items (Crase and DeHaven 1978, pp. 256-259; Meese 2013, pp. 104-107,
110; Airola et al. 2015a, pp. 66, 72). Fledglings and adults currently supplement their water needs
with stock ponds, irrigation ditches, and other agricultural-associated water sources (Beedy ez /.
2017, Diet and Foraging section, Behavior section).
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CHAPTER 3: REGIONAL AND SPECIES NEEDS

In this chapter, we define the analysis unit we are using as a surrogate for a tricolored blackbird
population since the available genetic information suggests the species as a whole is one
interbreeding population (it is possible there are two or more distinct groups of interbreeding birds;
however, additional genetic analysis needs to be completed for verification). In addition, this chapter
will also describe what each analysis unit and the species overall, needs for viability. We also discuss
the difficulty in estimating the size of the overall species population and review these estimates over
time. As discussed in Chapter 1, for the purpose of this assessment, we define viability as the ability
of the tricolored blackbird to sustain colonies in natural ecosystems and anthropogenic habitats
throughout each region in their range over time. Using the SSA framework, we describe the species’
viability by characterizing the status of the species in terms of its resiliency, representation, and
redundancy (the 3 Rs).

3.1 Regional Resiliency

Populations of tricolored blackbirds are not easy to define or distinguish. During the non-breeding
season, individual tricolored blackbirds form mixed species flocks and move around California,
Oregon, Washington, and Baja California as different food items become available (the birds in the
Nevada region are not resident). During the breeding season, individuals that may nest within a
colony along the California coast or Mojave Desert one year could migrate into the Central Valley
and nest within a colony at a different location the next year. Likewise, an individual that is part of a
nesting colony in the San Joaquin Valley in early spring may then nest with different individuals
comprising a new colony in the Sacramento Valley later in the season. To complicate things even
further, a small number of individuals may also migrate outside of California to breed.

For these reasons, and for the purposes of this SSA Report, we are defining a tricolored blackbird
population as all nesting colonies that occur within a particular region over the breeding season and
will refer to these regions throughout the rest of this SSA Report as a surrogate for population.
Regions outside of California are defined as follows: all of the counties in Oregon, Washington, and
Nevada where potentially breeding birds have been recorded in eBird are considered the Oregon,
Washington, and Nevada regions, respectively. Any birds breeding in Baja California, Mexico, are
considered the Baja California region. Since the state of California contains the largest percentage
(typically >99%) of the overall tricolored blackbird population, we sub-divided the state into regions
by county based on the divisions described in Meese 2014, Meese 2017, and Graves e al. 2013
(Figure 3.1 and Table 3.1). As described above, the individuals within each region are actually
interbreeding groupings of birds and should not be considered separate, discrete populations in a
genetic or population biology sense. In addition, although some of the available literature sub-
divides the species’ range by these political boundaries (e.g., by county), these boundaries may not
directly reflect the biological boundaries of the species. However, since Statewide Survey reports
sub-divide the species’ range in this way, we are also defining the species’ regional boundaries in this
way.

For the tricolored blackbird to maintain viability, its colonies within each region, or some portion
thereof, must be resilient. Stochastic events that have the potential to affect tricolored blackbird
colonies within a particular region include severe storms, drought, application of pesticides or other
contaminants, and the removal of habitat via natural (i.e., fire, drought, disease, etc.) and
anthropogenic means (i.e., conversion to agriculture, crop harvest, crop conversion, weed control).
A number of factors influence the resiliency of colonies, including abundance, reproduction,
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survival, and connectivity. Influencing those factors are elements of tricolored blackbird habitat that
determine the number of breeding colonies a region can support and whether those breeding
colonies can increase reproductive success, and therefore overall abundance, thereby increasing the
resiliency of the region. These regional needs and habitat elements are discussed below and are

shown in Figure 3.2.
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Figure 3.1 Tricolored blackbird regions in California, Nevada, Oregon, and Washington.
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Table 3.1 Counties contained within each region in the U.S. (the Baja California region is not shown).

Region Counties

San Joaquin Valley: San Joaquin, Stanislaus, Merced, Madera, Fresno, Tulare, Kings, Kern
(North of the Transverse Range)

Sacramento Valley: Butte, Colusa, Glenn, Sacramento, Sutter, Tehama, Yolo, Yuba

Sierra Nevada Foothills: | Amador, Calaveras, E1 Dorado, Placer, Mariposa, Tuolumne

North Coast: Humboldt, Mendocino, Sonoma, Lake

San Francisco Bay/Delta: | Marin, Napa, Solano

Central Coast: Alameda, Contra Costa, Monterey, San Benito, San Luis Obispo,
Santa Barbara, Santa Clara, Santa Cruz

Southern California: Los Angeles, San Bernardino, Orange, Riverside, San Diego, Kern
(South of Transverse Range)

Northeast Intetior: Siskiyou, Modoc, Lassen, Shasta

Oregon: Washington, Yambhill, Polk, Marion, Benton, Linn, LLane, Douglas,
Curry, Josephine, Jackson, Klamath, Lake, Deschutes, Gilliam,
Morrow, Umatilla, Union, Grant, Wheeler, Crook, Jetferson, Wasco,
Multnomah, Sherman

Washington: Adams, Lincoln, Grant, Yakima, Klickitat, Franklin, Walla Walla,
Whitman

Nevada: Douglas, Carson City

Regional Needs that Influence Resiliency

Reproduction and Recruitment

Resilient tricolored blackbird regions must have multiple breeding colonies that are successfully
reproducing and adding new breeding individuals into the overall breeding population (i.e.,
recruitment). The distribution and size of each nesting colony throughout the species range may
reflect the amount and productivity of available nesting and foraging habitats within any one region.
The success of individual nesting colonies reflects environmental conditions, and the number of
breeding individuals within a region reflects breeding population trends that may be stable,
increasing, or decreasing. For example, some colonies in the San Joaquin Valley region concentrate a
large proportion of the overall breeding population into fewer locations during the first breeding
attempt than in the past. This concentration likely is a response to the loss of historical nesting and
foraging habitat throughout the species range and the species utilization of agricultural habitats
within that region to replace and/or supplement its needs. The success of each nesting colony
throughout the breeding season, in addition to overall survival, is collectively reflected in the
subsequent season’s breeding population estimate since these individuals are now included in the
overall population. However, until those new individuals are able to reproduce, they may not be
actively recruiting new individuals into the breeding population.

Reproductive success is not easy to estimate for the tricolored blackbird, and to complicate matters
further, the estimated reproductive success for an individual nest is actually only a portion of that
individual's reproductive output since they likely breed twice a year on average. Some nesting
substrates are impossible to enter to determine reproductive success (e.g., Himalayan blackberry)
(Airola et al. 2015a, pp. 62-63; Airola 2017, pers. comm.), and entering colonies to assess
reproductive success can cause nest failure and colony abandonment (Cook and Toft 2005, p. 76;
Weintraub e al. 2016, p. 853; Beedy e a/. 2017, Conservation and Management section). Counts of
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fledglings in the nest area are complicated by vegetation obstruction and dispersal of fledglings
shortly after hatching, and individual nest success can vary widely both within and between colonies.
For the tricolored blackbird, reproductive success is defined as the average number of young fledged
per nest (Meese 2013, p. 102). During a 6 year study of 47 colonies, the average reproductive success
found across all sites and years was 0.62, with a range between 0 and 1.44. Only 5 of the 47 colonies
had an average of 1 or more young fledged per nest (Meese 2013, pp. 103—107). Airola ez a/. (2015a),
however, reported four colonies in the Sierra Nevada foothills that averaged 0.84 young per nest
(Airola ez al. 2015a, pp. 68—69).

Because determining reproductive success is so difficult, especially in colonies where Himalayan
blackberry is the nesting substrate, some researchers have reported colony success (i.e., the number
of colonies that successfully fledge some young) as an indicator of reproduction (Airola ez a/. 2015b,
p. 100; Airola ez al. 2016, pp. 90-91). Although such a measure is crude, it is useful as many
tricolored blackbird colonies may fail entirely, and thus the rate of colony failure can be a useful
indicator of regional reproductive health. Using this metric, colonies in the grassland-dominated
areas of the eastern Central Valley into the Sierra Nevada foothills have consistently demonstrated
high colony success from 2014-2017 (Airola ef al. 2015a, p. 68: Airola ez al. 2015b, p. 104-105;
Airola et al. 2016. pp. 97-98; Airola 2017, pers. comm.).

Although direct studies linking nearby insect abundance to reproductive success have not been
conducted for colonies throughout the species range, it is likely that insect prey base availability is
the limiting factor affecting reproductive success for the tricolored blackbird (Meese 2013, p. 110).
Previous studies found that the type of nesting substrate affected reproductive success and that
colonies nesting in non-native vegetation, particularly Himalayan blackberry, had the highest
reproductive success (Cook and Toft 2005, pp. 80, 82; Holyoak et al. 2014, p. 6—7). The higher
nesting success is thought to be attributable to the substrate providing a high level of protection
from predators, the weather, and human disturbance (Beedy et al. 2017, Demography and
Populations section). Prior to the protection of breeding colonies in silage fields and based on the
current condition of wetland habitats throughout the species’ primary range, both silage fields and
native wetland vegetation were thought to be “critical population sinks” since colony-wide breeding
failures were frequently associated with those nesting substrates. The reason these nesting substrates
were associated with colony-wide breeding failures was because entire colonies were lost when silage
crops were harvested and because the loss of over 96% of wetland habitats throughout the species’
primary range likely concentrated predator populations, increasing the rate of predation within that
habitat type (Cook and Toft 2005, p. 85). However, subsequent studies found that the type of
nesting substrate has no effect on reproductive success and that increased reproductive success was
likely associated with a greater abundance of the species’ preferred insect prey base in surrounding
foraging habitats (Meese 2013, p. 103). Early research suggested the tricolored blackbird’s highly
variable reproductive success and unpredictable breeding distribution is likely a response to food
supply availability and the species’ ability to readily exploit them (Orians and Collier 1963, p. 451).
Under such variable conditions, suitable nesting habitat must be well distributed to allow colonies to
establish near areas where prey outbreaks occur within a given year.

Itinerant Breeding

The tricolored blackbird is an itinerant breeder, moving from an initial breeding location to another
location where they breed again (Hamilton 1998, entire; Beedy and Hamilton 1999, p. 4; Beedy e/ a/.
2017, Distribution, Migration and Habitat section). In the Central Valley of California, initial nesting
colonies are found in the San Joaquin Valley and Sacramento County, and then shift to the
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Sacramento Valley and more northern portions of the species’ range for a second nesting attempt
(Beedy and Hamilton 1997, pp. 5-6; Beedy and Hamilton 1999, p. 5; Beedy e a/. 2017, Distribution,
Migration, and Habitat section). This movement from one breeding location to another is likely in
response to changing habitat conditions (i.e., insect abundance and growth of suitable nesting
habitat) throughout the species range. Once breeding is completed at the initial breeding site where
the availability and/or quality of nesting and foraging habitat has begun to decline, tricolored
blackbirds can then move to a new location where environmental conditions are better for a second
nesting attempt.

Itinerant breeding in itself is not a habitat element; however, the ability to breed more than once
during the breeding season at a different location requires the distribution of protected nesting
substrate, foraging habitat, open water sources, and dispersal habitat throughout the species range. It
also requires a temporal lag to the availability of these habitat elements at subsequent nesting
locations so that required resources are available after initial nesting is completed. Because the ability
of the species to breed itinerantly depends on the habitat elements described below, for the
purposes of this SSA Report, itinerant breeding will no longer be considered.

Abundance

Historically, the core regions, which include all of the California regions other than the Northeast
Interior, were the most resilient as these tricolored blackbird regions contained the largest breeding
colonies. The concentration of numerous individuals into breeding colonies is thought to increase
reproductive success by readily exploiting temporary foraging opportunities through social
facilitation and/or to reduce the amount and extent of colony failure due to predation pressure
through a density-dependent strategy known as predator saturation (Payne 1969, p. 28; Ward and
Zahavi 1973, entire; Beauchamp 1999, pp. 675-677; Cook and Toft 2005, p. 74; CDFW 2018, pp.
21-23). Individuals that cluster in high densities may provide information to each other regarding
abundant food sources and/or may reduce their individual probability of being eaten or of individual
nest failure due to predation through predator saturation. Historically, breeding colonies within the
core regions were known to contain thousands and up to hundreds of thousands of breeding
individuals. Current breeding colonies throughout the core regions do not contain as many
individuals as they did historically and the more recent Statewide Surveys have shown colonies have
continued to decline by approximately 5% per year over the study period (2008—2017) (Meehan ef al.
2018, pp. 1, 10, 12). However, colonies are still known to reach thousands and occasionally even up
to tens of thousands of individuals at some locations (Kyle and Kelsey 2011, p. 15; Meese 2017, p.
18). It should be recognized that although the species may have nested in such large colonies to
readily exploit temporary food resources through social facilitation or to reduce the amount of
colony failure through density-dependent predator saturation within their core regions, successful
breeding colonies with just tens to a couple of hundred of individuals have also been documented
within the core regions.

In contrast, the peripheral regions (Northeast Interior, Oregon, Washington, Nevada, and Baja
California) may have always contained small colonies compared to past colony sizes of the core
regions, although it is possible the Baja California region supported more individuals than the region
currently supports (Clipperton 2017, pers. comm.). The size of the breeding colonies within the
peripheral regions typically range from several individuals to a couple of hundred of individuals.
Because the peripheral regions support breeding colonies that are much smaller than the core region
breeding colonies, it is unknown whether the colonies within these regions would experience a
reproductive advantage if they were similar in size to the larger core region colonies. Whether the
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breeding colonies within the peripheral regions would experience increased reproductive success via
predator saturation and/or would have available foraging opportunities to support large colonies
within the region is unknown, and therefore, the regional need of Abundance, as defined for core
regions within this SSA report as the ability to readily exploit temporary plentiful foraging
opporttunities through social facilitation and/or density-dependent avoidance of colony failure due
to predation pressure, does not apply to the peripheral regions.

Due to annual variability in colony size at a particular location, we use regional abundance trend data
as a surrogate for colony size throughout the core regions. Consistent with the methods of the
Statewide Survey for all core regions except for the Sierra Nevada Foothills, we measure tricolored
blackbird abundance by the total estimated number of breeding birds during the first breeding
attempt across all colonies in any given year. For the Sierra Nevada Foothills, we measure tricolored
blackbird abundance by the total estimated number of breeding birds within the region over the
species’ entire breeding season in any given year (Airola ez a/. 2016, p. 95). Therefore, in order for
tricolored blackbird core regions to be resilient, they must have multiple breeding colonies within
the region and each colony should be of sufficient size to increase reproductive success for that
location. For the core regions, and potentially the peripheral regions, this requires breeding colonies
to be large in order to increase reproductive success.

Survival

Adult tricolored blackbirds need to maintain a high survival rate in order to have resilient regions
containing breeding colonies. Since the species’ average reproductive success is fairly low and highly
variable, tricolored blackbirds need a high survival rate so that they may attempt to reproduce two or
three times annually and over several years. The estimated average annual adult survivorship based
on banding data is around 60%, which is similar to other related bird species (Stewart 1978, pp. 93—
94: Meese and Nicolai unpublished data 7z Beedy ez a/. 2017, Demography and Populations section).
More recent analyses of banding and eBird data examined apparent survival, which is the probability
that an individual remained alive within the population during the sample; in other words, this
measure does not take dispersal into account. The analysis found that female adult apparent survival
is around 60%, while male adult apparent survival is around 45%. However, the estimated survival
rate for males is less certain as there are far fewer banded males than banded females (Robinson
2017, pets. comm.; Meese 2017, pers. comm.; Robinson e a/. 2018, p. 361, 364 — 360).

Connectivity
During the breeding season, in order for individuals to move within the same region and from one

region to another to breed again, we assume that some level of habitat connectivity is required.
During the post-breeding season, individuals leave their breeding habitats and move into late
summer/fall habitat found primarily in the Sacramento Valley (Beedy and Hamilton 1999, pp. 4, 5).
During the winter, individuals will disperse into the San Francisco Bay Delta and the San Joaquin
Valley. Individuals found in smaller colonies outside of the Central Valley and Sierra Nevada
foothills may move back into the Central Valley or may stay resident within their region.
Connectivity throughout the range likely increases regional resiliency by allowing the species to
exploit favorable environmental conditions at different locations. There is no specific description in
the literature about habitat connectivity; however, banding data has shown the species is able to
move over large distances very quickly (within hours or days), even over large expanses of
inappropriate habitats such as the Coast Range (Meese 2017, pers. comm.). Therefore, the
connectivity of habitat does not seem to be a limiting factor for the species and will no longer be
considered in this SSA Report.
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Habitat Elements that Influence Resiliency

Protected Nesting Substrate

Tricolored blackbirds require sufficient amounts of protected nesting substrate to provide shelter
and protection to their young (Beedy ez al. 1991, p. 24). Appropriate protected nesting substrates
include emergent vegetation that is surrounded by water in wetland habitats; stinging nettle in
canyons and other relatively high-relief areas; dense silage crops found in agricultural habitats; and
dense, spiny non-native vegetation (Beedy and Hamilton 1999, p. 5; Meese and Beedy 2015, p. 81;
Meese 2017, p. 11; Meese 2017, pers. comm.).

Foraging Habitat
The tricolored blackbird diet consists of insects and other arthropods, as well as vegetative diet items

such as grains and seeds. Foraging habitats that support abundant insect and other arthropod
populations that the species can readily exploit include grasslands (defined here to include both grass
species and forb species), wetlands, shrublands, riparian scrub, other forested habitats (i.e., oak
woodlands), irrigated pastures, and agricultural crops such as hay, alfalfa, and sunflower. Vegetative
items can be found in grasslands, disturbed habitats, and either actively growing or stored grain
crops in agricultural habitats. During the breeding season, foraging habitats should be within 5 km
(3.1 mi) of a colony site (Orians 1961a, p. 299; Beedy and Hamilton 1997, p. 5); however, individuals
have been observed flying over 9.7 km (6 mi) from their breeding colony for insects (Arthur 2017,
pers. comm.).

Water Source

Tricolored blackbird colonies need an open freshwater source for the birds to stay hydrated and to
bathe. During the breeding season, an open water source needs to be within close proximity of the
colony. Since a majority of suitable nesting and foraging habitat for the species is associated with
artificial irrigation or other agricultural water sources (i.e., stock ponds), we assume sites containing
protective nesting substrate and nearby foraging habitat also contain a nearby open water source. In
addition, there is a lack of spatial data for water features within the species’ range and there is
nothing in the literature suggesting open water sources are a limiting factor for the species.
Therefore, for the purposes of this SSA Report, we assume an open water source as a habitat factor
has already been considered by the other two habitat factors above and will no longer be considered.

Non-Breeding Habitat
During the non-breeding season, flocks of tricolored blackbirds disperse into mixed blackbird

flocks, which concentrate in the San Francisco Bay Delta, central California coast, San Joaquin
Valley, and southern California to roost overnight. During the day, tricolored blackbirds will travel
long distances from their roosting site in search for concentrated food sources (i.e., feed lots, dairies,
active rice fields) and then return at night to their roosting site (Meese 2017, pers. comm.). In
addition to roosting sites and foraging habitats during the non-breeding season, mixed blackbird
flocks also require a water source (see above). Although non-breeding roosting habitat is likely an
important habitat factor for the species, the available scientific literature does not thoroughly
describe tricolored blackbird non-breeding habitat, and therefore, it will no longer be considered for
the purposes of this SSA Report.

Dispersal Habitat

During the breeding season, tricolored blackbirds will move from one breeding location to another
to breed again. In order to get from one breeding location to the next, the species may use some
form of dispersal habitat; however, observations of the species traveling long distances within hours
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or days suggests the species may not require dispersal habitat (Meese 2017, pers. comm.). The
available scientific literature does not describe dispersal habitat for the tricolored blackbird and does
not indicate it is currently a limiting factor for the species. Therefore, for the purposes of this SSA
Report it will no longer be considered.

3.2 Species Representation

Maintaining representation in the form of genetic or ecological diversity is important to maintain the
tricolored blackbird’s capacity to adapt to future environmental changes. As discussed above, genetic
studies indicate there is little population structuring between birds north of the Transverse
Mountains and birds from the Mojave Desert. Additional genetic studies need to be completed on
birds south of the Transverse Ranges in southern California to know whether they are connected to
Central Valley birds; however, Berg ez a/. (2010) found birds south of the Tehachapi Mountains may
be a reservoir for genetic variation (Berg ef al. 2010, entire). The tricolored blackbird likely has
maintained its genetic diversity since colonies are still found within each region (i.e., none of the
regions have been extirpated) and regions are not thought to be isolated from each other. Further
genetic testing needs to be completed for colonies found outside of California.

Throughout the species range, the tricolored blackbird is associated with wetland and anthropogenic
habitats distributed throughout several different U.S. Environmental Protection Agency (EPA)
Level I1I eco-regions. An EPA eco-region includes areas where environmental resources are similar
and there are different hierarchical levels of EPA eco-regions, with Level I being more general and
Level IV more detailed. The EPA eco-regions within the range of the tricolored blackbird are able to
support the appropriate vegetation to enable the species to complete its nesting cycle, and grassland,
agricultural, or other habitats which support abundant insect populations and vegetative diet items
the species needs to complete its life cycle. The size and dominant vegetation of particular nesting
and foraging habitats is known to vary across these eco-regions and, consequently, likely has an
effect on the size and density of nesting colonies at any particular location. Therefore, we consider
the tricolored blackbird to have representation in the form of ecological setting diversity as defined
by the EPA Level I1I eco-regions.

A map of the EPA Level III eco-regions within the species’ range is shown in Figure 3.3 and the
EPA Level III eco-region(s) within each tricolored blackbird region is described in Table 3.2. Since
each eco-region is represented with a number in Table 3.2 and Figure 3.3, the corresponding names
are defined in Table 3.3. Assuming the species has always occupied each eco-region within Oregon
as the species currently does (see Range and Distribution for a discussion of the species’ range
within Oregon), the species has always occupied fourteen EPA Level 111 eco-regions, despite the
species' apparent range expansion into Washington in the 1990s. This is due to the fact that the
Columbia Plateau eco-region, which is the only eco-region the birds in the Washington region
occupy, also occurs within Oregon.
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Table 3.2 Primary EPA Level III eco-regions contained within each tricolored blackbird region

Tricolored Blackbird Region

EPA Ievel III Eco-Region

San Joaquin and Sacramento Valley:

6,7

Sierra Nevada Foothills: 5,6

North Coast: 1,6, 78
San Francisco Bay/Delta: 1,6
Central Coast: 6
Southern California: 8, 14, 85
Northeast Interior: 4,9,78

Washington: 10
Oregon: 3,9,10, 11,78
Nevada: 13

Table 3.3 EPA Level I1I eco-region definitions

Eco-Region Number and Name

1. Coast Range

3. Willamette Valley

4. Cascades

5. Sierra Nevada

6. Central California Foothills and Coastal Mountains
7. Central California Valley

8. Southern California Mountains

9. Eastern Cascades Slopes and Foothills

10. Columbia Plateau

11. Blue Mountains

13. Central Basin and Range

14. Mojave Basin and Range

78. Klamath Mountains/California High North Coast Range
85. Southern California/Northern Baja Coast

3.3 Species Redundancy

The tricolored blackbird needs multiple resilient regions throughout its range to provide for
redundancy. The more nesting colonies in a particular region and the wider the distribution of those
colonies throughout that particular region, the more resilient that region will be. As increasingly
resilient regions become more spread out throughout the species’ range, the more redundancy the
species will exhibit. Redundancy reduces the risk that a large portion of the species range will be
negatively affected by a catastrophic natural or anthropogenic event at a given point in time. Species
that are well-distributed across their historical range are considered less susceptible to extinction and
more likely to be viable than species confined to a small portion of their range (Carroll ez a/. 2010,
entire; Redford ez al. 2011, entire). Historically, most tricolored blackbird regions, and the colonies
within each region, were connected by the extensive wetland habitats found throughout the species’
range. Currently, tricolored blackbird regions, and the colonies within each region, are still found
throughout their historical range; however, due to the conversion of wetland and grassland habitats
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to agricultural uses, the tricolored blackbird regions are now primarily connected by the distribution
of appropriate novel habitats throughout its range.

3.4 Historical and Current Population Estimates

Estimating the exact number of individuals within a tricolored blackbird breeding colony can be
difficult due the activity of individual birds within the colony, which can vary depending on the
stage(s) of the nesting cycle the colony is in. Individuals can be flying back and forth from foraging
habitat gathering insects for nestlings or may stay hidden within the nesting substrate during
incubation. In addition, since most colonies are located on private land, entire colonies can be
missed or only partially estimated during surveys due to inaccessibly (Audubon 2017, p. 3).
Furthermore, individual estimates are subjective to an individual surveyor’s estimation ability and
experience, and survey methodologies have differed overtime. Likewise, estimating the total
population size in a particular year can also be challenging due to the extensive range of the species,
the different habitats that the species can occupy, and complications from summarizing survey
results from various portions of the species’ range using differing methodologies and amounts of
effort. In addition, since the tricolored blackbird is an itinerant and nomadic breeder, surveys to
estimate the total breeding population need to occur at a specific time interval in order to avoid re-
counting individuals that have moved to a different location to breed again. Surveys conducted over
the entire breeding season (March through July) throughout the species range are likely to result in
an overestimation of the species’ overall population. Due to reasons described above, any overall
population estimates for the tricolored blackbird should only be used to monitor trends and should
not be used as a complete census of the species.

Evaluating abundance trends over time is difficult due to the above described challenges in
estimating annual population size and due to inconsistent survey methods and differing levels of
survey effort over time. Although statewide population estimates were conducted prior to the
Statewide Survey in 2008, these estimates cannot be directly compared to Statewide Survey estimates
from 2008 onward since survey methods were not standardized or as well documented (Meese 2015,
entire). Survey methods for the Statewide Survey, which has been conducted triennially from 2008
to 2017, take into account the species’ nomadic, itinerant behavior by limiting the time period the
surveys are completed to the first nesting attempt in April. The Statewide Surveys conducted since
2008 allow us to compare overall population estimates since the survey efforts have been conducted
in a well-documented and fairly consistent manner. In addition, data management has vastly
improved with the development of the Tricolored Blackbird Portal by the Service and the University
of California, Davis. However, even though the Statewide Survey is the best possible way to estimate
the species’ overall population, these estimates should not be used as a complete census of the
species. The Statewide Survey results can be used to analyze overall population trends (i.e.,
increasing, declining, or stable) and to provide some insight into environmental conditions and
habitat availability within each described region. Although conducting the survey at the beginning of
the breeding season may be discounting any birds that have not yet joined the breeding population,
the decided timeframe for the survey likely captures most of the overall population since a majority
of individuals are fixed in place and can be most reliably counted during this time. In addition, since
the Statewide Survey protocol was only made explicit from 2008 onward and is only conducted
every three years, there are only four data points over a period that covers approximately 4-9
generations of the species (females breed in year 1 and males breed in year 2). Although this time
period may allow for more recent history population trends, it is difficult to compare and analyze
long-term population trends with the historical data available; however, the species experts agree the
species has undergone a large population decline over the last several decades (Cook and Toft 2005,
entire; Meese 2013, pp. 98, 110; Robinson ez a/. 2018, pp. 361, 364 — 365).
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Historical accounts of the species were primarily just recorded observations at a particular location
or of breeding colonies within a region and not estimates of the species’ overall population size. A
historical account of the tricolored blackbird in the Sacramento-San Joaquin Delta of California
stated flocks numbered “...so many thousands as to darken the sky for some distance by their
masses (Heermann 1859, p. 53).” Baird (1870) considered the tricolored blackbird as one of the
most abundant species near the cities of Los Angeles and San Diego, and both Baird (1870) and
Grinnell (1898) described seeing the species in considerable sized flocks throughout the year in
southern California (Baird 1870, p. 266; Grinnell 1898, p. 33). Accounts from the 1920s described
the species as gathering in flocks of hundreds, thousands, and even tens of thousands of individuals
(Dawson and Brooks 1923, p. 107).

The first attempts at surveying colonies throughout the state of California was completed by Neff
(1937, pp. 65-74). From 1931 until 19306, he used several methods to estimate the number of nests
within a colony (Neff 1937, pp. 65-66). In 1931, surveys of colonies located in the Sacramento
Valley and in Klamath, Oregon, found approximately 123,000 nests, or 185,000 breeding adults
using a ratio of 1.5 adults for every nest estimated (average of 2 females for every breeding male). In
1932, Neff estimated 388,500 nests (583,000 breeding adults) from colonies found in 15 counties
throughout California and in 1933 he estimated 367,000 nests (551,000 breeding adults) from
colonies found in 10 California counties and Klamath, Oregon. The largest estimate over the 6-year
study was in 1934 when Neff estimated 491,000 nests (737,000 breeding adults) from colonies found
primarily within the Sacramento Valley. Estimates in 1935 totaled 67,200 nests (101,000 breeding
adults) from 13 counties and an estimated 63,400 nests (95,100 breeding adults) from 20 counties in
1936 (Neff 1937, p. 66). Colony size estimates over the time period of the study varied from a low
of six nests in 1932 in Solano County to a high of 200,000 nests within a colony in Glenn County in
1934 (Netf 1937, pp. 69, 71). 1t should be noted that since large portions of California were either
not surveyed or sufficient survey time was not dedicated to locate breeding colonies in certain
counties, these estimates are all underestimates of the overall breeding population in any given year.
These estimates should also not be directly compared to each other due to the reasons stated above
and because survey effort from year to year varied widely (Neff 1937, p. 68—74). In addition, since
the species had not been recognized as an itinerant breeder prior to the 1990s and Neff’s estimates
included colonies formed over the entire breeding season, these annual estimates could have double-
counted individuals by counting initial breeders at one location and second time breeders at another.

Wide-ranging surveys for the species were not conducted again until the late 1960s to early 1970s
when DeHaven ez a/. (1975a) attempted to survey the entire range of the species to compare to
Neff’s eatlier work. Surveys were completed from 1969 to 1972 by a few surveyors driving
throughout portions of the species range (DeHaven ez a/. 1975a, p. 166; CDFW 2018, pp. 44-45).
Surveys conducted in 1969 and 1970 were limited to the Central Valley, the survey in 1971
attempted to cover the entire range of the species from San Diego County north to southern
Oregon, and the survey completed in 1972 was limited to the northern San Joaquin Valley to
southern California. Not surveying the entire range of the species likely resulted in an
underestimation of the overall population; however, since the surveys were conducted over the
entire breeding season, it is likely individuals were counted more than once from subsequent
breeding attempts at new locations (DeHaven e a/. 1975a, p. 166). DeHaven ¢t al. (1975a) found that
the various measures to estimate abundance suggested the overall tricolored blackbird population
had declined since Neff’s work in the 1930s, even with increased survey effort. The results of the
study revealed the number of colonies detected over the survey period declined from 256 over 6
years (average of 43 colonies per year) to 164 over 4 years (average of 41 colonies per year), and the
number of non-breeding birds declined from more than 50,000 birds to around less than 15,000. In
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addition, the size of the largest colonies declined from more than hundreds of thousands of birds to
tens of thousands and overall average annual estimates over the course of each study declined from
about 375,000 individuals to 133,000 individuals (DeHaven ef al. 1975a, pp.177-178; CDFW 2018,
pp. 44—45). Hosea (19806) conducted surveys in four counties within the Sacramento Valley (Colusa,
Glenn, Sacramento, and Yuba) over the entire breeding season to determine whether the population
decline reported by DeHaven ez a/. (1975a) in the early 1970s was continuing. These surveys found a
decrease in the number of colonies and overall number of birds compared to the surveys conducted
by Neff (1937) and DeHaven e al. (1975a) (Hosea 1986, p. 34).

Observations from surveys conducted from 1992 to 1994 provided more insight into the species’
itinerant breeding behavior; documented colony locations and sizes throughout the range of the
species; and led to the discovery that a large proportion of the overall breeding population were
nesting in large colonies in dairy silage or grain fields (Hamilton ez a/. 1995, pp. 5, 19-20, 26-27).
The surveys conducted over this time period utilized a similar survey method as Neff (1937) and
DeHaven e al. (1975a), but with a larger distribution throughout the species range and with
considerably more effort (i.e., more people searching for colonies, more hours dedicated to
searching). In 1994, the California Department of Fish and Wildlife (formerly the California
Department of Fish and Game), the Service, and the National Audubon Society initiated an annual
one-day volunteer effort to survey the entire range of the species (Beedy and Hamilton 1997, p. 12).
The survey was conducted primarily on April 23 (some estimates were taken over the week) and the
resulting estimation suggested the minimum number of birds during the initial breeding attempt was
369,400 adults (Hamilton ez /. 1995, pp. 5, 14, 15, 35, 50; Beedy and 