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Throughout this report we refer to numbers of breeding birds observed at
various localities. This report shows that Tricolored Blackbirds are
itinerant breeders. 1[. e., some and perhaps all individuals nest more than
once and at more than one place. Hence, summation of nesting attempts shouid
not be confused with number of individuals comprising the global population.
It is peossible that there 7s an inverse relationship between quality of
breeding conditions and number of birds sighted because failed breeders may
show up again at additional lecations each time their pests are destroyed.

He impiy no precision when estimating that a colony seen only three or
four times has 50,000 birds, as was so for the Tulare County siilage coiany.
Nevertheless, fo frack numbers during numerous revisions, it has been sasier
to maintain exact summaries than to round off to the nearest 100 or 1000,
Hence, we sum odds and ends including crude estimates such as the Tulare
silage colony 50,000 bird estimate to exact numbers throughout.

One punch line of this report is that in spite of dramatic losses of
reproductive effort by Tricolored Blackbirds to predation, weather, farming
and flooding, this species appears to be at carrying capacity, at least
throughout Northern California. This means that all existing habitats are
occupied and that an increase in numbers through repreduction will be foliowed
eventually by Towered reproductive success. It follows that protective
measures such as intervention in agricultural operations will have no lasting
effect upon the popuTations and such protective measures may be
counterproductive even thotigh populations are temporarily enhanced, inducing
increased problems at dairies and elsewhere.

PopuTations obviously can be enhanced by c¢reating additijopnal habitat.
This action, local enhancement of numbers and distribution, needs
consfderation. It is easy to creaie Tricolored Blackbird breeding habitat.
Some artificial habitats may be counterproductive to the long term welfare of
this species. MWitigation credit should not be offered for all actions
resuiting in the attraction of nesting Tricelored Blackbirds.

Three essential habitat features will attract nesting Tricolored
Blackhirds within the gecgraphic distributien of this species:

Resting cover in the form of broad cattail edges or other vegetation
surrounded by water, or spinous vegetation,

" Open water, as a pond, stream or marsh, and,

Foraging habitat, in the form of ungrazed or }Tghtly grazed range land,
irrigated pasture or scrub.

The question is not how but whether and where to produce this habitat.
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1. ABSTRACT:

1. The global population of Tricolored Blackbirds, Agelaius tricoijor,
initiates breeding mainly in the San Joaguin Valley of California. In 199% we
estimated that there were 324,621 (275,000 to 400,000) observed birds entering
the breeding season. This estimate is based upon the number of birds
identified as being at nesting colonies and unattached to colonies on or about
April 23. There is an additional unmeasured population of birds not seen or
inferred and thus not estimated then,

Initial spring breeding settlement occcurs in tate March and through
April. Most April settiement in the San Jdoaguin Valley is associated with
dairies and cattle feedlots. As nests fail due to predation, inclement
weather and agricultural operations, disrupted individuals renest, both at
established colonies and at new colonies at other locations. In May and June
of 1992 and 1994 but not 1993 these additional locations included the
Sacramento Yalley north of Sacramento County. This unpredictable infliux of-
Tricalored Blackbirds into the Sacramento VYalley from the San Joaguin and the
- lower foothills on the.east side of the ¥alley has been overlooked by some
phservers, who thus cuncTuded that there had been precipitous local declines
and extinctions. '

2. In late March and throughout Aprii the majority of the poupulation depends
heavily upon dairies and feedlots and their resources. Concentrations of
nesting-birds at dajries are vulnerahle to mechanical Tosses from harvesting
operations and blowdown. These birds are largely unwanted by dafrymen.

3. Wetlands refuges and duck c¢ltubs provide cattail marsh nesting cover, both
for first brood and, Taier in the season, in the wicinity of rice cuitivation.
These colenies are mastly unsuccessful and are identified by us as
reproductive sinks based upon meazsured reproductive output. Reproductive
losses are to predators which aggregate at these colony sites.

4. Himalaya berry colonies are found throughout the northern part of the
state, from Merced County northward. Tricelored Blackbird colonies nesting in
this substrate have on the average greater raproductive success than
elsewhera.

5. Dur previous (1992, 1983) and 1994 studies have emphasized analysis of
nasting habitat selection. Nesting Tricolored Blackbirds saturate al?l
suitabie habitats within their area of geographic distribution, Locai
declines in numbers are entirely attributable to losses of suitable habitat,
not fo nesting failures.

6. Overall numbers of Tricolored Blackbirds are thus limited by density
dependent competitiﬂn for resources, especially fnraging habitats near
colonies, The main evidence for this conclusion s use of all suitable
nabitats as colony sites and the ubiguity of starvation of some chicks at
almost alt colonies.



Effarts and money used to manage Tricolared Blackbirds should be directed
towards development of additional habitat. Development of more permanent
habitat to sustain the current Tricolored Blackbird population and to secure
easements to protect the most natural colonies is a viable long term
alternative to protection of cojonies faced with destruction by agricultural
operations. Some of these colonies should be developed as educational
- demonstrations of the natural grandeur represented by this species.

Tricolored blackbird populations also may be enhanced by adding missing
habitat features to environments not in the way of and potentially
complementary to both development and agricylture. Failure to manage
Tricolored Blackbirds will lead to unpredictable and petentially costly
consequences.

7. 1t appears pointiess to deal with agricultural and other direct impacts
upon nesting colonies except as & policy issue., The policy guestion is:
should colonies {of all species of birds) be protected? There is no other
Morth American colonial bird species known to us whose colonies are not
protected from deliberate destruction.

8. A population viability analysis (PVA) suggesis that this species is not
vuinerable to extinction unless there are major additional habitat losses.
Local extinctions have occurred and others are likely because local habitats
have been or can readily be eliminated. The best known example of Tpcal
Ttosses Yolo County, where thare is a good historical record of Tricoiored
Blackbird abundance, Is local extinction only a local problem? How local?

8. Our study shows that analysis of a species can lead to general
conclusions. As species wide information about other species is developed
management ptans can be made that accommodate an array of species and thus, in
the aggregate, become plans to manage envircnments (habitats, ecosystems,
biomes). We have not seen a top down managemeni plan that will effactively
accommodate Tricotored Blackbirds, perhaps because agricultural environments
are often overlooked in such plans, perhaps because top down planning operates
at a scale too coarse to identify Tricolored Blackbird habitais.



2. INTRODUCTEON:

Here we summarize obsarvations and suggesit management implications of a
three-year study of Tricolored Blackbirds, Agelaius trigglor. A 1591
petition to CF&G and USFWS {Beedy et al., 1991) to list Tricolored Blackbirds
as endangered was based upon the conclusion that there had been major Toca)
extinctions and an overall cellapse of populations throughout the distribution
of this species. Losses of breeding effort by colenfes due to herbicide
application at colonies {Hosea, 1986) and selenium poisoning at Kesterson NWR
[Beedy & Hayworth, 1992) were additional bases for the petition. -California
advanced the species as Candidate Endangered in 1992. The petition was
withdrawn and the species status returned to that of "Species of Special
Concern” following our (UCD Tricolored Blackbird research team) July 9, 1992,
report summarizing 1992 breeding season evidence that there were 250,000
breeding Tricolored Blackbirds,

The primary reasom for conducting this study was to determine the current
status of Tricelored Blackbirds and to identify any imminent threats to this
species. Reports of harbicide {Hosea, 19B6) and selenium poisoning (Beedy &
Hayworth, 1992) suggested that a sinister DDT-1ike scenario might be
jeopardizing this species. The plausibility of this scenario was enhanced by
the observation of numbers of young dead chicks on levees at Kesterson, some
with elevated setenium levels in body tissues [Beedy & Hayworth, 1952) in 1986
and 1987 when selenium was identified as a cause of deformities in other water
bird species there (Chlendorf et al., 1986). When the petitions to list
Tricoloraed Blackbirds as endangered were filed their numbers appeared to have
collapsed (N = 35,000, Saunders, 1992) some time since the last active field
survey was conducted by DeHaven et al. {197%a) beiween 1968 and 1972. The sum
of the largest value determined for each county by DeHaven et al. (1975a) for
atl years is 345,015, a number exceeding the number of birds he located in any
single year. It is not clear how the 730,000 bird estimate in the 1977
Audubon Field Guide (Udvardy} was made. In this report we develop a best
estimate of minimup population size and distribution, spatially and through
time.

Ta understand the status and population biology of Tricolored Blackbirds
as a species, the objective of this study., required evaluation of the
movements and reproductive activities of this species over large geographic
arzas during the breeding season. Uniike most other temperate region birds,
Tricolored Blackbirds show 1imited philopatry {(DeHaven et al., 1975b}. Large
breeding concentrations may shift from place to place throughout much of their
drea of distribution. To analyze this relationship, we synchronously
canvassed the entire distribution of this species except for extreme Horthern
California and Oregon, some of the mountain valleys and the coast. Additiomal
coverage was provided by a statewide survey by National Audubon Society {NAS)
members, Californiaz Department of Fish and Game (CF&G) and U S Fish and
Wildlife Service {(USFWS) personnel. USFWS collaborators and CFAG biologists
maintained a persistent watch for Tricolored Blackbirds during 211 three years
of this study and reported curvent cbservations £o us on an ongeing basis.
Uata so denerated may be sufficient to identify patterns of movement during
the breeding season and to roughly estimate numbers.



3. METHODS:

Methods used by Neff {1937} and DeHaven et al (1975a, 19758b) and us
(this study, 1992-1994} to locate birds were essentially the same but
distribution and extent of effort differad. We foliowed many colonies
throughout the ssason while other observers appear to have visited colonies
Tess frequently. Neff (1937) had a smaller and Tess well dispersed network of
chservers and accessed a Jess adequate highway system (DeHaven et al., 1875a).
He spent an uneven effort during six years in counties throughout the state
while resident in Yuba County. DeHaven and his coworkers worked 45 man-days
per year for 4 years and found 164 colonies. Their research emphasized a
nestling banding program, a major undertaking., They had a smailer observer
network than we did because birding was not as well developed in California
when they made their survey. In 1994 we (Cook, Grey, Ham1TtunJ Were
collectively in the field for more than 150 days.

Hosea {1986) made a minimal effort to locate colonies, espec1a]1y in
Colusa and Glenn Counties where he found no birds. Orians (1961} traveled
widely throughout the Central Yalley observing Tricolored Blackbirds from
1958-1960, bui he made no attempt to assess overall abundance. Payne {1969),
active between 1962 and 1964, also estimated the number of Tricelered
Blackbirds using several colonies in the Sacramento Yatlley.

3A.  Survey Hethuds

The survey method we used was to identify colonies and to revisit them
sach year throughout the breeding season. Thus, as current information
developed, a greater and greater proportion of the total population came under
abservation. Access increased as we became known to correspondents and as we
identified access points and Timitations. Because a large proportion of the
hirds we observed were at Tocations where Tricolored Blackkirds had not baen
seen bhefore, a survey relying solely upon rechecking of known previous colony
locations would be insufficient to track overall numbers {Appendix 1).

Cook maintzined a county-wide analysis of breeding Tricolored Blackbirds
in Sacramento County from late 1991 throuaghout the entire seasons of 1992,
1993 and 1994. Hamilton and Grey followed up on all reports of Tricolored
Blackbird sightings througheut the rest of the Central Valley in 1994, with
emphasis upon Colusa, Glenn, Merced, Fresno, Kern and Kings Counties. They
visited colonies wherever Tricelored Blackbirds settled, on a weekly basis if
possible, regardless of Tocation. in 1994 no attempt was made to visit the
mentane valieys or the coast except as our travels otherwise dictated. Gray
surveyed Southern Catifornia in 1994, Analysis of the strongly weathaer
influenced population aleng the upper Kern River was Jeft to Steve Laymon,
{Kern River Research Center) and associates. Richard Stallcup reported the
atypical {compared with ather California Tecations} August’ breed1ng of
Tricolored Blackbirds along the Marin County ceast {1993).

To provide a consisient record, some cbservations by individuals other
than us are not included in the tables of this report unless we observed the
colony at some time during the season or visited the site after the breeding
spason to estimate colony size. The accounts of Mark Chichester from Kern
County and Joe Engler at Kern NWR are included because {hey provided critical
information in all years of this study and colonies cbserved by them and us
(Hamilton) produced similar estimations of numbers. The reader is referred to



the results of the NAS-CF&G Survey (Appendix 2) for additional cbservations.
At present there is na compilation of Survey reports except that included
here. A1l reports of Tricolored Blackbhirds received by us are included either
in the text or in the appendices. We invite corrections and additions for the
calendar year 1994 in particular but also for 1992 and 1593. The substantial
Tricolored Blackbird population in the Sacramento area, including all of
Sacramento County and portions of some neighboring counties, settles before
that in the main rice growing districts of Yolo, Colusa and Glenn Counties.

© Thus, for analytical purposes, Sacramento County is distinguished here from

the rest of the Sacramento Valley and our references to the Sacramento Valley
are exclusive of the Sacramento County area. We recognize thres breeding
areas in the Central Valley on the basis of breeding schedule: the San Joaquin
Yalley, the Sacramanto V¥alley and Sacramento County. These and all ather.
locations north of the Tehachapis are referred to as Northern California while
all lecations to the south are Sputhern California (Figure 1}.

3B6. Estimates of Colony Sizes

To accurately estimate colony sizes we calibrated breeding season
estimates of colonies with sampling of nests at selected colony siies after
the breeding season {Table 1}. More extensive sampling of this sort was done
in 1991-1593.

Systematic calibration of nest numbers began in 1991 when Cook located
and counted nests in the postbreeding season at several colony sites which had
been observed when active hy two observers. We used information about these
colonies to assist us in estimating other colony sizes. We have further
refined our capacity to estimate colony sizes by evaluating transects in
selected colonies during and after the breeding seasen in each succeeding
year. Transects in active colonies provided additional measurements of nest
density from which colony sizes were estimated. On the basis of this
successive set of measurements we have develgped an ability to estimate colaony
sizes in a variety of nesting substrates,

The greatest source for estimation errors by observers occurs during

"settlement and incubation. Estimates aft the time of settlement are usually

overestimates and may include males who de not attract mztes and whe will
teave the site without breeding. During incubation thousands of females may
be unaccompanied by maies during the day, remaining on their nests hidden from
view from outside the colony. Colony sizes can not easily be estimated on the
basis of acreage occupied because nest densities vary widely within and
batween colonies. Because of this variation, there is no convenient way to
standardize colony size estimates without entering colonies during or after
the breeding season to sample nest density. Colony sizes are best estimated
during the provisioning stage when bath parents are present and observable.
However, because reductions in colony size can occur from the settlement stage
onwards, and because provisioning at the colony may only last 3 weeks, '
approximately weekly observations are essential to estimate colony sizes
é?Umber of nests) accurately and to determine the fate of colonies {see Table

We repeatedly visited most colonies and revised cur estimates following
gach visit, " This resulits on the average in higher estimations than would be
made by an observer making a single visit to a colony some time during the
breeding season because our final estimates are for the largest number of



sett1ed nesting birds observed at each colony.

3C. Breeding Effort

We report numbers of nests rather than adulis in some tables because
nasts are a more precise measure of breeding effort than number of settling
birds. The problems associated with using males as a measure of breeding
effort are demonstrated by examples given in Table 3. Some males fail to
attract mates {nesting females). Colony sizes can be overestimated by
observers who visit colonies early in the season because jnitfal setitements
may give the appearance of a much larger and denser colony than that which
actually breeds at a particular location.

Colonies may remain active for two full months. Large colonies may be
settled for several weeks by new recruits and by individuais renesting after
nest failure. For example, local resettlement appears to have been a major
feature of the San Luis Colony -in 1994. Successful individuals may complete a
. breeding cycle in about 45 days.

It is necessary to inspect colony sites at least monthly throughout the
breeding season {mid-April to mid-July in Central California) to adequately
monitor colony progress and to identify faiied colonies which may be preseni
for short intervals {sometimes 2 wks). For example, the Capitol Quting Club
Colony (COC) in Colusa County first settled on May 24 in 1994 (10,000).
Another nesting colony (50,000) settled at a different location on the same
320 acre marsh on May 27. A1l 24 nests on 2 transect in the May 24 colony
were empty by June 11 and by June 16 at the later colony. When marked, these
were all active nests with eggs. Black Crowned Night Herons and possibly
Least Bitterns actively preyed upon eggs and hatchlings at both of these
colonies. By June 20 we could locate no Tricolgored Blackbirds entering or
leaving this caTony. Mo accurate estimation of the extent or fate of these
colonies would have been possible without at least weekly observations.
Fajlure to observe colonies declining to or nearly to zero will bias
estimation of the reproductive success of the population, overestimating it.
Searches for colenies by tracking provisioning adults are likely to overlogk
colonies such as the COC colonies described abpove because no nests at those
colonies survived to the stage of provisioning.

3D. Reproductive Success

Reproductive success was measured in two ways - by marking and repeatedly
visiting transects and by entering unmarked colonies on as few as two
pccasions. These different methods provide different kinds of information
{Table 3B}). Marking transects involved identifying active nests early in the
nesting cycle and following their fate. We used nest contenis at eight days
after hatching of the first chick as cur measure of reproductive success. One
or more visits were required to identify the first hatching date within a nest
and thus to determine the 8th.

Late season visits to colonies serve a somewhat different purpose (Table
3a). These transects involve (1) determining the stage of reproduction within
the colony and {2} entering the colony just before the &th nestling day for
the most advanced nests in the coTony. During such transecis some nests at
younger ages will be observed. In addition, nests may be found which are
empty. If, during the prior visit to the colony, the proportion of active
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nests is determined, the later visit identifies the rate of nest loss and
circumstantial evidence may ideniify its basis. Some of tha criteria used to
identify causes of losses are considered below.

3£. Desertion, Starvation or Predation?

The breeding bioTegy of Tricolored Blackbirds remains poorly knewn and
some fundamental features of 1ife history remain undescribed. These unknowns
have influenced interpretation of information in this report. In order to
understand the causes of nest failure, the fate of nest contents must be
monitored and described. The following are criteria we used to assign nest
failures Lo predation, desertion, starvation or other causes:

Incomplete nests.

These are nests that failed to be completed eithar by females which
deserted, were driven off or died. Incomplete nests are usualily not mud Tined
and thus are readily detected. In compilations of RS we did not consider
these to be failad nests. Their biological significance remains to be
determined. .

Complete and eppty nests.

' Signs of predation incTude:

i. Nests pulled down or strongly tipped, mostly due to mammaiian
predaticn,

2. Broken eggs, pecked by bills, some certainly Marsh Wrens, others
possibly Tricolored Blackbirds,

3. Broken eggs or eggshell frageents Targer than hatching fragments, or
yolk stains, some due to Black Crowned Night Herons and Lesast Bitierms,

4. Nests observed earlier to have eggs or chicks but which no loenger do
50, '

5, MNests with pipping Fragmenis but no chicks in colony as ¢ld as 8
days. ({Pipping fragments are typically found ai the mud Taver in nesis.)
Eight days is the Jast day a chick will usually stay in its nest when
approached. Thus, until some individuals reach this age nests that had eggs
or chicks but no longer do so can be assumed to have been preyed upon.

Amb iguous signs ipclude:

1. Empty nestz found following fledging in the colony often appear well
worn with an excrement pile around the edge.

2. Nests found empty prior to fledging in the colony and with no signs
of predation may have bheen deserted, preyed upon, or never laid in. We know,
however, from observations at several colonies that most such nests were
preyed upon because they were observed eariier when they contained eggs or
chicks.
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Starvation.

Signs of starvation include:

1. Brood reduction. Brood reduction was an almest universal feature of
Tricolored Blackbird nesting in 1994. Its role was seldom ambiguous.
Detailed information about the rate of weight gain of individual chicks will
be presented in publication. We found that some chicks, usually the first to
hatch, prosper while Tast hatched chicks seldom survive and some last
hatchlings are naver fed. However, starvation may occur even when there s
only aore chick. The role of starvation in that circumstance is only inferable
from the context of one chick broods doing poerly throughout a colony.

2. Low rate of weight gain and failure Lo fledge by some or all chicks
in a brood.

Deserted nests.
Signs of desertion include:

1. Cold eqggs. Often some of the fine nest cup 1ihing coyers deserted
egg{s), whereas this is seldom the case with actively incubated eggs.

2. Dead or dying chicks. We found no chicks deserted except when there
was abundant evidence pointing to starvation er chilling from rainfali as a
cause. This finding is not in agreement with existing Titerature and lore,
suggesting that Tricolored Blackbirds may desert wiable chicks.

. Conclusions regarding nest contents:

1. The main ambiguities in interpreting failed nests come as a result of
the actions of sleppy or interrupted predators. Predators, especially
Black Crowned Night Herons, may leave behind cne or more eqggs. Sometimes the
remaining egg(s) are incubated. Detection of predation loss is by observation
or yolk stains on one or more of the remaining eggs.

2. The best record of events at a colony is a transect of marked nests
observed on two or more occasions. MWe did so at 10 of the Sacramento County
nasts for which RS data are provided. In addition we did so at Laguna Seca
(Monterey County), San Luis, two colonies at Los Banos state refuge, and three
colonies at 0'Meil) Farebay (Merced County), the Pyle, COC I and COC II and
Delevan in Colusa County, Producer’s Dairy in Fresno County, Chrome I first
nesting and Delevan Owen in Glenn County, Wildwood, Twisselman and Poso Creek
in Kern County and Blackberry in Yuba County. Both COC colonies failed due to
savage predation. The Poso Creek Colony was harvested hefore any birds '
fledged. In addition, the Tulare County Colony was also harvested before any
birds fledged, rendering certain the fate of all nesting efforts by thai
colony. '

Circumstances associated with those colonies followed sufficiently
closely to evajuate reproductive success are given in Table 3B,
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Thus, we sampled or exactly determined (Poso, Tulare, COC I, COC II,
Marvin Owen, Howard Slough, Pyle) reproductive success at 29 colonies attended
by 406,000 nesting individuals, or almost exactly 2/3 of the popuiation we
could locate.

Unless nestlings can be marked and Toilowed after leaving the nest, the
most valid information about the outcome of a nesting effort can be obtained
Jjust befare the first nests produce Jjumping nestlings {nestlings typically
will jump when disturbed at 9 days post hatching). At this time a maximum
reproductive success value for the colony or & part of it can be determined.
This value also serves as a relative measure of reproductive success that can
be compared between colonigs. We have used this surrogate measure of
raproduct ive success as a measure of fledging success. When a sample of nests
at this stage throughout a colony is examined and few or no nests with
nestlings are located, colony failure is confirmed. Classical sampling theory
and logic suggest that additional sampling (N >100) is unnecessary.

Observations made from within colonies -involve tagging nests, determining
their stage of development, and returning just before fledging to identify
fledging success. Additional transects of unmarked nests through a coleny are
a valuable supplement to marked Tines, and at the Jarger colonies we conducted
several such transects. These additisnal trdnsecis, both during and after the
breeding season, identify differences in rates of predation in different parts
of colonies and may detect events such as adult female mortality on nests that
would not be deiected or quantified on shorter intensive transects. To
resolve numerous ambiguities, coniinuous direct observaiion of nests is also
necessary, but was beyond the scope of this study.

There are additional ways to identify the success and failure of
colonies. At some colonies such as the Winton Marsh colony cn San Luis NWR
and the Acer Farm {1993} and COC {19%4]) colonies, virtually all nests were
preyed upon. At these locations we examined hundreds of nests at the end of
the nesting season but before any nesis fledged. These observations show that
most or all nests were preyed upon.

Weather related events can also savage the reproductive efforts of a
colony. In the 1994 season there was considerable weather related loss of
nestlings and in all years some adult female mortality at nests appears to
have been induced by cold and rainy weazther. At all colonies this kind of
mortality was readily identified because dead and dying nestlings remain in
wet nests and some nests are unaffected.

3F. Density

Nest densities were determined by sampling numbers of nests per unit area
at several locations within a colony, then multiplying by the total area.
Especially in marshes where nest densities typically varied significantly
throughout the coleny, several transects were necessary to determine colony
density.

It has been common practice to muitiply the number of nests found by 1.5
to estimate the number of aduylts attending a colony. This follows from
limited observations by Orians (1961) and Payne {1969) suggesting that this is
the degree of poliygyny in Tricolored Blackbirds. We use this figure for
consistency to convert the number of nests to the number of breeding aduits
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within a colony. But our observations, especially this year at San Luis NWR,
suggest that in some places and under some conditions, virtual parity {1 male,
1 female) prevaiis. In other cases a high level of Tricolored B1acgb1rd
polygyny is observable or inferable sc we cannot recommend any particular
revision of the 1.5 factor. Our overall population estimate is based upon
numbers of nasts multiplied by 1.5. This procedure leaves one year o0ld males
and nonbreeding males, an estimated 25% of the giobal population, unaccounted
for. Some of these males attend colonies and may breed (Payne, 1968).
Despite this and other problems asseciated with use of the 1.5 adjustment
factor, there is considerable utility to maintaining traditional schemes for
accounting, and we do so here.

36. Landowner Status of Colfonies and Foraging Areas

{andowners were approached and ownership status determined from people
encounterad in the yicinity of colonies {Tables 4A, 4B: Appendix 3}). Usually
same local resident was able to supply information about all relevant
properties and their status including information about whom to contact for
"access permission. We entered no property in 1994 without gaining permissicn
to do ‘so from an owner or an operator. In 211 but one case we were sventuaily
able to entar sites we targeted, but in practice development of permission
often imposed severe time constraints upen an operation already severely
Timited by time and distance. The solution to this limitation is expansion of
the manpower base, not accelerated encounters with Tandowners.

Water districts are treated as private land in the compilation of land
ownership. But, in practice we found that most of these lands were traa@ed by
Tocal residents as commons and we did not seek permission to travel within
them.

4. POPULATIONS AND MOVEMENTS:
4A. The Natiomal Auduben Society - CF&& Survey

(Observations by us in Southern California (Appendix 4} and throughsout
Northern Caiifornia norih of the Tehachapis from mid March throughout the
season and the NAS-April 23 Survey (Appendix 2) were avajuated to estimate
minimum global numbers. That esiimate is 324,621 adults, the minimum number
of birds entering the 1994 breeding season (Table 5). It is based upon all
hirds we located at ceolonies (settied) prior to the Survey or found by USFWS
cooperators and all unattached birds found at different localities between
April 22-24.

The peint of the survey and the intensive field surveys before and
immediately after that date was to identify the number of birds were
simultaneously nesting then. A1l birds nesting on April 23 would have been at
their first nest. Thus, the figures in Table b are our best estimate of the
known adult Tricolored Blackbird population.

A strvey on April 22 and again in late May is planned for the 1995
breeding seasan,
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_ The HAS/CF&G pariicipants were provided with our leng term {Appendix 5)
and current information about the Tocation of colonies prior to the Survey.
Thus, they were gqiven the results of the long term and within season data we
generated through daily surveys in Sacramento County and other searches
throughout the state, This was also the case in 1992 when a hasty survey was
conducted by CFEE using location information provided by us. The 1992 CF&G
Survey was completed in about two weeks in early July following the near
completion of our 3-month survey, with CF&G results closeiy matching our
results for that interval. Short term surveys can corrcborate distribution
and occurrence information obtained by a season long survey, but cannot
effectively substitute for long term and in depth monitoring.

The Survey total includes:

1. the sum of birds seen at colonies before April 23 if those colonies
remained active after April 23,

2. birds observed between April 22-24 not assoclated with a colony.

3. birds found after April 23 that, as a result of estimated age of nest
contents and egg hatching dates (Table &, Appendix &) must
have heen praesent at colonies we did not Jocate by April 23.

A1l colonies determined to have been aciive on April 23 were inciuded in
the overall population estimate. Inclusion was based upon the schedule of
activity at nests [See Table 6, Appendix 6, Figure 2} plus reports from Survey
persannel. Based upon these criteria 324,621 birds entered the 1994 breeding
season. Our estimate would he lower if only birds actuaily observed on April
23 were included. A larger number would have been recorded if a more
substantial survey bad been organized. The greater the effori, the greater
the fraction of the global population that will be Tecated. "A minimal effort,
as was the case for the 1934 Survey, will identify some unknown fraction of
tha global population.

Colonies seen before and after the Survey were counted at their maximum
number of nests. The amount of the differences between baforsa and after April
23 was not great at any large coiony. However several notable examples
significantily complicated estimation of the total Tricolored Blackbird
popuiation size. The Alameda quarry coionies were never entered and, viewed
from a distance, were difficult to estimate. HNests at these colonies were
being incubated at the time of the Survey, accounting for low estimates by the
Survey staff on April 23. The status of the growing San Luis colony on April
23 is problematic for we had limited access to this colony. Because this
cotony was such a substantial part of the global population observed at this
time we have included the basis for our estimation of it in Appendix 7.

How many Tricolored Blackbirds were there that neither we nor the NAS-
CFAG Survey Tocated? Only a substantially expanded effort can tell.

4B. The Population of Colonies
We located or followed up on reporis for & total of 74 colonies in 1994

and the NAS/CF&G Survey located 100 possible colonias. AlY of the 74 colanies
visited by us are incTuded in the NAS/CF&G Survey because we were a part of
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that event and provided our data to them {Lyanna Comrack). Some of the Jatter
were small, containing less than 100 birds. Small colonies require more
effort than Targe colonies to Jocate and a number of small colonies were
probably overloocked by us (Table 8). To minimize this effect we eliminated
colonies of less than 100 birds from the Table 8 comparisons.

The 10 largest of the colonies visited by us included 60.5% of all
breeding individuals we could Tocate in a full breeding season of active
searching {Table 7). This result emphasizes the importance of locating and
protecting Jarge breeding calonies if maintenance or increase in Tricoilored
Biackbird abundance is an objective.

The 74 Teicolored Blackbird colonies we observed were primarily in three
substrates: cattail marshes (43.2%}, Himalaya blackberry thickets (35.8%) and
grain and silage (6.8%) fields {T = 85.8%; Table 6). Additional colonies,
Tocated by the NAS-CF&G Survey on April 23, were found in similar habitats but
included more tules and nettles as nesting substrates.

Number of colonies has been used to measure Tricolored Blackbird
distribution and trends in their abundance {e.g, DeHaven et al., 1975a, Beedy
et al., 1991%. A decline in mean size of colonies was noted in the petition
to list Tricolored Blackbirds as endangered (Beedy et al., 1991}. The
proportion of colories by size is summarized in Table 8,

Neff {1937} reported data for 256 colonies located during 6 field years.
it is not clear from Heff’s account whether or not he identified colonies at
the same place or in the same general location as a different colony
contributing te his 256 colony total. Beedy et al. [1981), who closely
analyzed all historic reports including those by Neff (1937), show Neff's
localities. From this amralysis of Neff’s reports, there appears to be some
overlap, especially when applying DeHaven’s criterion for one mile separation
before a calony is considered to be distinct. But, while many of Neff’s
colonies are clustered, as, for example, near Maxwell and Willows, they al}
appear to have been in distinct locations., Based on his own criterion that
distinct colonies be separated by at least one mile {1._.6km), DeHaven found 156
colonies in & field years. Sixty eight of the 74 colonies we observed
satisfied DeHaven’s criterion. In the case of our observations we found 19 of
72 (26%) colonies at the same locations in all three years of this study. Ap
additional 11 {15%) colonies in 1994 repeated in either their 1992 or 1933
location but not both, and 28 colonigs seen in 1924 were not sufficiently well
observed in prior years to be certain about their repeat status. Forty .
colonies were seen in only one year that would have heen discovered had they
been present in either of the other years, These data, derived from Appendix
5, show a modest degree of site temacity and also demonstrate the difficuities
associated with protecting and managing Tricolored Blackbird habitat. They
also show that unless Neff found repeats also, there has been a change in the
pattern of between year settlement, perhaps occasioned by a reduction in the
number and extent of prospective breeding places.

In 1994, 35 colony sites were added to those previously observed, in part
hecause we extended observations to Southern California and in part because of
new contacts established through NAS/CFAG Survey reports. Between 1992 and
1994 we observed colonies at 111 different locations. Of the 35 colonies
added in 1994 10 were found in novel locations which, had they been present,
wou td have been detected in 1992 or 1993, Inclusion of all NAS/CF&G Survey
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colonies adds about 46 colonies to our rupning total. We can thus account for
157 recent colonies (76 in 1992 and 1993, 35 added in 1994, plus 46 NAS/CF&G
Survey colonies). This is not, however, how Neff found 256 colonies. The
¢Tusters of colonies he observed in the Sacramento Yalley in particular make
¢lear that he was dealing with patterns of varying annuai distribution that no
longer exists there, nor elsewhars with the possible exception of the region

near the NWRs in Merced County.

One striking feature of these comparisons is the absencé of colonies
larger than 100,000 birds between 1960 and 1994. Orians reported four
colonies larger than 100,000 birds in the Sacramento Valley in 1958 and 1960,
all in the rice growing districts of Colusa and Yolo Counties. Aerial
applications of insecticides (Figure 2) was already common practice by then
{Willson, 1979) and direct effects of insecticide application is net an
explanation for the striking difference between abundance then and now, as,
for example, at the Capitel Outing Club {Table 9}.

The Survey coverage was broad and included many peripheral.siies at the
Timits of distribution of the species. Thus many colonies, especially those
in nettle patches, &Yso contributed to the large number of small colenies
reported by the Survey. 1In addition to the 68 colonies with more than 100
birds the Survey reported 32 smallier colonies. It is 1ikely that the
ralatively Targe proportion of reports of smaller calonies by the Survey
reflects the compesition of reporting groups and individuals more than changes
in the abundance and habits of birds. The 1930s, 1968-1972 and 19%2-1994
surveys were all done by a crew of from one to three individuals working for
at Jeast three years throughout breeding seasons to determine the status of
Tricolored Blackbirds. Beedy et al. (1991) compiled reports from all sources,
including birders. The NAS-CF&G 1994 Survey report is alse a birder-based
account, and contains reports by all interested parties, with a preponderance
of reports for April 23.

The large number of small colonies detected by the MAS-CLFRG Survey has
saveral additional possible explanations. Survey observers were familiar with
many local sites that had supported Tricolored Blackbird breeding in earlier
years., The Survey was largely a one-day effort early in the season before
some settlement was complete, and some celonies reported by the Survey are
“known to have increased in size. Because incubation was in progress at many
colonies on April 23, our final colony size estimates in some cases differ
significantly from those reported by Survey participants.

Creches. Some late season reports of small colonies may confuse creches
With colonies. Creches are groups of fledgiings capable of extended weak
flight that have moved with their parents from natal colonies to gther
locations. These are groups of from 13 to 100 or more individuals begging
vigorously and being provisioned. To the uninitiated these aggregations give
the appearance of being small calonies. We had the frequent experience
throughout this study of finding groups of fledglings being provisioned which
appeared to be colonies but, upon entering attendance sites, were found not to
be s0. Unless nests are found or a colony is observed on successive
occasions, Jater season (30 or more days after nest building is initiated n
the tocal area} groups of birds being provisioned should not be identified as
colonies. Clusters of small colonies with loudly begging fledgiings in the
vicinity of a large colony are almost certainly creches. A single large
cotony may produce 30 or more creches residing at least as far as 5 km from
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the colony whera they originated. 5ingle creches may alse inciude several
thousand fledglings. :

$C. Timing of Breeding

TriceTlored Blackbirds initiated breeding in late March (Tables 1D, 11,
Figure 3) and most birds wers settled at nesting sites by late April.
Additional major setilements, such as the late part (first egg May 92) of the
seftlement at San Luis NWR, may have been birds who lost nests to agricultural
operations such as silage barley fieids where many birds were nresting in mid
April. Both blowdown and harvest affected success of these colonies.

Initiation of breédfng in the Sacramento County area has been about a
week later than that in the 3an Joaquin for sach of the years 1952, 1992 and

1994,

The Survey of the Sacramento Valley was less intense than that conducted
in the San Joaguin and in Sacramento County. Therefore, numbers for this
valley is a2 limited sampie of a possibly substantiaily larger breeding
popuiation. We estimate that we observed less than half of 2}l Tricolored
Blackbirds nesting in California north of Yole and Sacramento Counties in 1994
based upon observations of birds we did not pinpoint to a colony location.
Missed nesting colonies include two Jarge colopies in Glenn County we could
not reach because of access 1imitations. The search in the Sacramento Valley
was relatively complete early, and a more thorough late search may have
resulted in a greater difference between the Sacramento and Sian Joaquin
¥alleys than that reported here.

Little breeding was observed in the rest of the Sacramente ¥Valley until
May {Tables 10 & 11) and additional settlements occurred throughout the first
ha'lf of June. Sacramento VaTlley nesting overall is underreported both by us
and by the NAS-CF&G Survey because breeding in the Sacramento ¥alley occcurred
later in the season (June and July - Figure 3) when .a network of collaborators

was unavailabie. _
an, Nun~hreeding'ﬁirds During the Breeding Season

Identification of the nonbreeding segment of avian population dynamics is
a critical part of the study of their poputation dynamics, but is difficult to
evaluate effectively if there are no banded birds. Tricolored BTackbirds
unattached to colonies are found during the breeding season either in the
vicinity of breeding colonies as atl male groups waiting for eggs to hatch or
provisioning chicks at creches. In his study Neff (1937) found over 50,000
nonbreeding birds during the breeding season. DeMaven et al. {1975a) found
fewer than 15,000. We saw 15,000 nonbreeders in a single flock at the Delewvan
Overpass in May, 1992. MWe are reasonably confident that these were birds en
roufe to breeding sites. AL the San Luis 1994 Colony 20,000 nonbreeding birds
were about foltowing a storm that blew down silage and caused failure of tens
of thousands of nests at that coleny. A renesting effort of about this
magnitude at that colony may have returned these birds to breeding status.
Unless concentraticns of nonbreeding birds persist for proionged intervals
{saveral weeks) during the breeding season, they are probably birds on their
way to alternate breeding sites,
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4F. Itinerant Breeding

Itinerant breeding - reproduction by adults who have already nested at
another gecgraphic location - is an uncommon avian trait (Benkman, 1987,
1990). We identified the possibility of itinerant breeding by Tricotored
Biackbirds in 1992 and have developed additional evidence ip 1993 and 1994.
We wers substantialily assisted in finalizing this evidence by the NAS-CF&G
Survey. Classical itinerant breeding exemplified by the paradigm of the red
crossbill (Benkman, 1987, 1990) may not closely agree with the Tricolored
Blackbird. Neff had the impression that "colonies nesting early in the season
may subsequently change their habitat, and some of them may nest again in
different localities.” (Neff, 1937, p. 77). Me know from Payne’s (1969)
observation that a female Tricolored Blackbird can lay again at a second
tocation only 14 days after losing her nest with eggs. In this case the
second nest was a short distance away, but it demonstrates the potential for
prompt renesting at a second location. Sometimes within breeding season
Tricolored Blackbird movements are spectacular, with few or ne Tricolored
Blackbirds about one day - as late as early Jdune - and settlement and nest
building commencing the next. There is no substantial breeding season
population unassociated with colonies that can account for these settlements.
We assume these breeding efforts are renesting breeders who were previously
occupied by nesting efforts elsewhere.

The initial breeding effort begins throughout California within the
distribution of Tricolored Blackbirds except for the Marin coast. HNests are
initiated over about a one month interval, with a much higher degree of
synchrony withip most smaller colonies thar in some large colonies. The bulk
of this initial breeding effort is in the San Jeaguin Valley and in the
Central Vailey near Sacramento. Breeding, including provisioning of weakly
flying juveniles, takes about 50 days when successfyi. However, many nesting
efforts are unsuccessful because of cold or rainy weather, predation and
agriculturatl operations during April, especially various forms of haying.
These failed breeders may renast promptly in the immediate vicinity of the
failure ar elsewhere in tha San Jonaquin. About 50 days after the initial
settlement a new wave of initial settlements occurs - mostly in the Sacramento
¥Yalley. Since there are no nonbreeding Tricglored Blackbirds during the
breeding seasor except at Tricolored Blackbird colonies and their vicinity it
seems 1ikely that these later settiing individuals are birds that have
previously attempted to nest in Sap Joaquin Valley and Sacramento County
areaas. '

The evidence for this conclusion s as follows:

1. Few {between 25 and 35 thousand) birds were found on April 23 except in
association with colonies. The largest concentration of birds not settled at
colonies was 15,000 on Arena Plains [Mike Peters, Merced County} and 10,000 in
a barley field in Fresno Coupnty. If we assume our coverage early in the
season was as good as Jater, the only way to account for the additional later
nesting birds is to assume that they were associated with nesting colonies
elsawhere garlier in the ssason. .

2. In 1992 and 1994 large numbers of breeding birds initiated nesting in the
Sacramento V¥alley during May and June {Figure 3) but not in 1993. The
observed 1594 population cannct be derived from that seen in 1933. A more
dispersed incompletely detected population in 1593 is implicated. Despite
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intensive search in 1993 we missed some segment of the populatior and would

" have concluded that a decline had occurred. Some of the missing birds nested
in Coast Range habitats in mustard and other forbs during 1993 (Betty Wentzel,
personal communication). These observaticns emphasize the need to utilize an
extensive network of birders and others who can provide timely reporis of the
details of distribution and numbers,

3. The progression of breeding in Sacramento County was closely followed.
There, some colonies were losing nests to predation and rainy weather. New
colonies were established on April 27 and April 30. These birds were not
counted as part of the estimated April 23 population.

4. We estimate the number of breeding birds, including repeats, observed by
us, i.e, exclusive of the Survey, throughout the season to be 608,520, In the
Central Valley we detected 307,300 birds nesting in April and 221,571 in May
and June. The timing of late season breeding adults {119,000} in the
Sacramente Valley followed by approximately 50 days the initial main breeding
effort in the 5an Joaquin ¥alley. Fifty days is the interval required for a
successful breeding effort. ' '

5. Birds arriving at coionies in Colusa and Glenn Counties {Sacramento
Yalley) were associated with nonbreeding seitlements but net colonies in days
immediately preceding settlement of breeding c¢olonies [I-5 Delevan overpass,
1992). These settlements behave as if they were colonies in the sense that
targe numbers of birds (15,000 ai Dejevan Overpass} use the site as a central
place during the day, with foraging pariies extending from them. The breeding
birds colopizing the Owen gquarry first arrived from the south in a steady
procession on Jupe §, 1994 [Steve Owen, personal communication}. Males
preceded females in the forencon and were followed by females by evening. -
Courtship and nest building were underwazy by nightfall. These birds may have
come from the failing colonies at the Capitcl Outing Club, 24.6 miles {39.6
km} to the SE. _

The itinerant breeding concept explains abservations otherwise difficult
to interpret. Where do groups of birds, as many as 50,000 (COC, May 31, 1994)
come from? Neff (1937} found relatively few Tricolored Blackbirds in tha San
Joaguin Valley and large numbers of birds in Glenn County and elsewhere in the
Sacramento Valley (Table 12). Hosea found virtually ne Tricolorad Blackbirds
in the Sacramento Yalley counties he visited. We attribute Hosea’s result to
his l1imited searching affort and thus do not enter his estimates into Table
12. We found few Tricolored Blackbirds in the Sacramento Valley in 1993, a
year when breeding was delayed by 10 days in San Joaguin and Sacramento County
areas. If breeding in the 5an Joaquin and Sacramento valleys at these
alternative locations is interdapendent, retardation of breeding in the San
Joagquin would retard or-eliminate breeding in the Sacramento ¥alley.

4f. Trends in Regionmal and Qverall Abundance

. Table 12 shows that contemporary breeding by Tricelored BTackbirds im the
Sacramento Valley is about 27% of that reported by Neff (1937) while the San
Joaguin Valley population is 230% greater than that observed by him. Since
ihese populations are interdependent (this study, DeHaven et al., 1975b},
interpretation of their status is complex, but at the very leasti we suggest
that massive breeding failures in either region will adversely effect
populations in the other and, because of the size of these subpopulaticns, the
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species.

. The total statistic - 1,106,100 individuals species wide for Weff compares
with our estimate of £32,690 {57% of Neff) and, because we had far greater
mobility, these data suggest an approximate halving of Tricolored Blackbird
abundance in the last 60 years {Table 12}. A more important finding, however,
iz that there have been major shifts in habitat selection, including selection
of exotic plants as nest building substrates and use of agricuitural
operations as reproductive habitat mainstays.

While the implications of these observations is considered separately by
crop category, the general conclusion is that some habitats are sources-and
others are sinks. If sources decline due to habitat loss or is sinks increase
and are not avoided by these hirds, a downward spiral in numbers is possible.

5. REPRODUCTIVE SUCCESS:
BA. Colony Nesting Substrates and Dates of Initial Egg laying

Mesting substrate is defined as the plant species where the majority of
nests in.a colony were placed. A few colonies included more than one major
substrate type, accounting for our use of fractional colonies in Table 6.

Catiails, the preferred native plant nesting substrate, are a sink.
Cattail marsh colonies in the Central Valley and elsewhere accommodate 29% of
all breeding adults we observed in 1994 (Table 6a}. Most cattail colonies
suffered severe (>90%) losses of nest contents to predation. Cattails are the
most extensive nesting habitat available at the naticonal and state wildlife
refuges. Reproductive success in most cattail marshes in the Lentral Yalley
is so poor that these cattail colonies bear a siek ralationship (Lidicker,
1975) to overall Tricolored Blackbird numbers. However, many of the Targest
cattail colonies are repeat efforts.

23% of all colonies were in Himalaya berries, an exotic plani
deliberately introduced into California by Luther Burbank. Thess bTackberry
colonies were typically far more successful than those in cattails.
Blackberry colonies, especially in Sacramento County, were population sources
-For Tricolored Blackbirds in all years of this study. Other upland habitats,
inciuding some agricuitural fields of silage, grain and weeds, also produced
substantial fledgling cohorts.

40.5% of the observed 1994 Tricolored Blackbird breeding aduits nested in
agricultural fields and were potentially subject to destruction by routine
agricultural operations. An estimated 41,067 nests were lost in this way in
1994. We (UCD, CF&G, USFWS) intervened to encourage withholding of harvest
actions during alt years of this project. Intervention saved large numbers of
nests and fledglings in 1994, But since density-dependent mortality was -
characteristic of most colonies, gur protective actions of agricuiiural
colonies in this and prior years may have little or no lasting conseguence.
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EB. Measured Reproductive Success at Sample Colonies

The meaping gf reproductive success {RS) data. Statewide RS was low in
1994, primarily due to storms sweeping across the state in April and May.
Bensity independent mortality struck colonies from Kern County {Joe Engler
report, our observations at Wildwood Road) to Sacramento County {Cook, see
Table 13) and included heavy losses at many colopies.

Tahle 13 gives the reproductive success of Tricolored Blackbird coleonies.
sampled during 1994 (see the Methods section for details) excliusive of areas
where rice is cultivated. This material is incomplete for 1994 and
conclusions here are based in part upon observations in 1992 and 1933. We
expect to summarize additional information obtained in 1994 and to present
this material for publication.

BC. Starvation and Brood Reduction

The concepts of brood reduction, starvation and densify-dependence are
pivofal to cur interpretation of the contemporary distribution and abundance
of Tricolored Blackbirds. UnTess data relevant to these processes is
available and considered, the dynamics of Tricolored Blackbird colony life
appear chaotic.

Starvation. Tricolored Blackbird eggs hatch asynchropously on successive
days. The interval between hatching has not heen precisely measured but
hatching of a 4-egg clutch takes at least 3 days. In the vast majority of
cases we cbserved the Tast hatched chick never caught up with its nestmates
and starved. Development of broods in a colony provide a bicassay of
accessibiiity of resouwrces suitabie for parsntal Tricolored Blackbirds
provisioning nestiings. Active nests centain 1, 2, 2 or 4 nestlings. Both
rate of weight gain and especialiy mean number of nestlings identify the
adequacy of food resources available to parents attending nestlings.

Most Tricolored Blackbird females lay 3 or 4 eggs, but relatively few of
them raise 3 or 4 pestlings. The difference betwaen number of eggs hatched
and number of nestiings Fledged is, in successful nests, almost entirely the
consequence of starvation. Some predators may take part of the contents of a
brood, but the usual result of an attack by a predator is that all nest
contenis are jost.

Female Tricolored Blackbirds respond to food shortages by reducing the
ration to the smallest chick and in some cases by evicting runt chick(s) from
the nest. Weights of chicks in a nest thus provide an ongoing measure of the
adequacy of food material, mainly insects, within effective foraging distance
from a colony. In the absence of marked individuals or continuous
observations of individual nests it is not feasible to determine the adequacy
of material being brought to colonies. Colonies where all active nests have
been reduced to a single nesiling give the appearance of bustling enterpriszes
with each parent returning to nests with one or more large insects. Thus,
even though most chicks have starved, there is no Tess of diligence by parents
and we have not seen adults abandon colonies when any live chicks remained in

neszts,

22



5D. Desertion and Predation Upon Nest Contents

There has been considerable discussion by several field workers of the
relative importance of desertion and predation at Tricolored Blackbird
colonies. Some authors {e.g., Neff, 1337; Payne, 1969) concluded that they
had observed colony deseriion. Furthermore, some authors feel that desertion
of part or 311 of colonies was caused by them (Hosea, 1986; Beedy and
Hayworth, 1892}. Our experience is that nests with chicks are not abandoned
unless food has become so sparse that net even a single chick can be
adequately provided for. Incubating kirds return to their eggs promptly once
observers leave thair part of a colony. Entry inte a colony during egg
laying, however, may be highly disruptive and c¢an be expected to produce
substantial losses including desertion. This undesirable outcome should
nevertheless be distinguished from whelesale desertion of colonies, which we
have not observed with the possible exception of the small (<1000 adults)
Sacramento NWR colony in 1892,

Catastrophic losses of Tricolored Blackbird nestlings and eggs to native
predators are commonplace. Predators probably congregate and have greater
impacts upon colonjes in agricultural seitings than in more natural areas. In
Sweden predation on ground nesting birds is greater in urbapn and intensively
farmed areas than in more pristine Tandscapes {Angelstam, 1986). But a record
of major losses of nest contents at Tricolored Blackbird colonies extends to
the earliest studies (Heerman, 1853; Maillard, 1900; Neff, 1937) of Tricolored
Blackbird breeding biolegy, and contemporary colony failures sheould rot
necessarily be viewdd as a threat to their overall viability. The success
rate necessary to maintain numbers depends upen annual survivorship, an
unknown vatlug {see p. 30, monitoring recommendations).

An array of predators upon Tricclored Blackbird nests were ideptified
{Table 14). Efauses of nest contents Josses were, in order of relative
numbers, (1} predatisn, (2) starvation, {3} chilling from rainfail and coid
weather and (4} destruction of nests by agricultural operaticns (Table 15).

We found less than 20 nests (of thousands examined in the course of three

_ years) with cowbird eggs, none of which hatched. {In 1994 D. Follansbee found
-ope Tricolored Blackbird nest in Siskiyou County with two cowbird eggs, both

of which hatched. S5he did not, howaver, repart the fate of thess chicks.) We

observed no nest anywhere intentionally vandalized by humans, and many

tandowners were highly protective of colonies using their properties. Table

15, white not & completed analysis, gives the general result of colony losses.

Coyote predation upon Tricolored Blackbird colonies has not previously
been reported. A social group of coyotes including dependent puppies
inhabited the barley field hosting the San Luis coiony in 1994 and preyed
heavily upon nestlings. The Mid-America Dairy colony also was attacked by
coyotes, as evidenced by scats laden with egg shell fragmenis and nestling
residues. A young coyote was seen entering the coleony on Wildwood Road in
Kern County.

Coyotes appear to be increasing in abundance .in the Central Valley, and
may be a major threat to colonies not over water.
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KE. Habitat Saturatien and Density Dependent Mestling Mortality

Some colonies contained birds in the same part of the colony at
completely different stages of reproduction (e.q., the Tulare bariey and New
Cuyama colonies). We presume these are birds nesting in areas where
insufficient nesting sites are available to accommodate the nesting
population. Information about these nests is included in Appendix 1. This
summary table shows that, of 30 colonies examined, 26 occupied sites where
further expansion of nesting at the periphery of colonies could have cccurred.
At three colonies this was not so and at four of them {New Cuyamz, Tulare,
Scott Marsh and parts of San Luis, and only at these four colonies,
gverseitlement occurred. I.e., at these locations there was asynchronous
settiement following and overTaying established settled and active nests. For
an eariier description of this situation, see Orians (1961}, who did not
describe a relationship between oversettiement and habitat saturation.

. Lack of oversettlement at 26 of 30 colonies investigated is not evidence
of lack of habjtat saturation. There are two places saturation could occur -
at nesting sites and relative to foraging arenas. Both couid also be so
heavily settied that competitive interactions reduce nesiing effectiveness.

Evidence in this and eariier reports show that most or all suitable
breeding habitats within the geographic distribution of Tricolored Blackbirds
are saturated. Evidence supporting this conclusion is:

{1) Most habitats with suitable nesting sités, open water and foraging argas
fungrazed grasslands or the aguivalent) are occupied by nesting calenies at
some time during the breeding season,

() With miner exception, some nestlings in all nests starve or are dismissed
by their parents, . _

{3) At some colonies RS increases as nests are lost to predation, reducing
the number of competitors using that colony.

The density dependent mortality evidence is extensive and, even if
presented in detail, will not satisfy all reviewers. Wa plan to present this
material as publications are developed.

It there is substantial density dependent mortaiity of Tricolored
Blackbirds throughout the state it follows that their numbers can be increased
substantially only by creating additionz] habitat. The need to experiment to
determine how to create habitat, a high priority recommendation by us in
earlier reports, no longer seems so desirable because we have identified
suitable habitat created by various agricultural and water management
practices. The success of these human activities 7n attracting and providing
for Tricolored Blackbirds is the equivalent of experimentally developing
additional habitat. Additional habitat can ba created and the local
distribution and abundance of Tricolored Blackbirds increased.

Tara Zimmerman (USFWS) has asked that we identify suitable habitat in
detail., We have written a draft of a paper on habitat selection by Tricolored
Blackbirds. This exiensive document addresses the issue of habitat selection
by them. We summarize our observations here.
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There are three components to Tricoiored Blackbird breeding habitat,
nesting substrate, foraging arena and open water,

Water. The water requirement is that there be access to free water in
the vicinity of a colony site. This requirement fs filled by drainage
ditches, canals, live and intermittent streams with pools remaining during the
breeding season, golf course ponds, other ponds, whether natural or manmade,
refuge impoundmenis, reserveirs and rivers. Open water must be available
within a few hundred meters of the colony site. [T is not clear why
Tricolored Blackhirds vreguire this resource while redwings do not, but we know
of no Tricolored Blackbird colony not associated with a water source within
500 m. '

Nesting substrate. Fer settlement Tricolored Blackbirds require either
an insular {surrcunded by water} site or a stinging or spinous plant cluster.
The statistical nature of this conclusion requires presentation of tabular
material to be presented in forthcoming publication. For the current report,
note the categories of substrates reported in Appendix 6. Qur concTusions
were determined in 1992 after the breeding seazon and have been modified only
to accommodate the field nesting colenies, which in some cases (beardiess
barley) do not fit prediction. Barley and hay colonies may be desperation
settlements or they may be triggered by spinous weeds in these fields. To
produce Tricolored Blackbird colonies in fields, include thistle,. mustard {for
structure) and cats {because oats in milk are an important prenesting and
incubation food). -

To be adeguate to supperit a colony a copse of vegetation should occupy
several {>2) acres. While some neitle colonies are linear, most iineay
habitats less than 4 m wide are avoided. Some colonies in flooded woody
vegetation may be only a single plant wide. '

Some blackberry thickets are inadequate for nesting, apparently because
they are too thin to protect nests from racoons and other predators. The most
favored Himalaya berry thickets are tall and actively growing.

Foraging arena. We found that ungrazed grassland, especialTy that
released From grazing within the year, is ideal foraging habitat. Irrigated
pastures and seasonal pools are also selected. Heavily grazed and overgrown
grasslands, especially those with dry star thistle residue, are avoided. Our
analysis of these relationships including their guantitative treatment is
beyond the scope of this report.

Tricolored Blackbirds foraging away from active nesting colonies select a
great variety of substrates, including bare ground and somefimes row crops
such a sugar beets., Mevertheless, when we observe Tricolored Bilackbirds
foraging where choices are possible, ungrazed grassiand, scrub and weedy
fields are preferred and, together with irrigated pasture, comprise the bulk
of alt foraging activity by nesting Tricoloraed Blackbirds.

6. TRICGLORED BLACKBIRDS AND 1AND USE PRACTICES:
A preponderance of Tricolared Blackbird breeding colonies settle and

depend upon privately owned agricuitural tands. Some of these colonies are
highly successful, others fail.
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6A. Landowner Status of Tricoloréd Blackbird Breeding Habitats

The landowner status of all habitats we inspected is summarized in TabTes
4A and 4B and Appendix 3. The latter two summarize the details. About 70% of
all colonies and atl birds are on private land. And over 85% of all foraging
takes place on private Jlard. These data show that management plans fTor
Tricolored 8lackbirds mist either incorporate plans to manage on private land
or shift a substantial part of the population to public land.

6B. Losses and Averted Losses at Agriculftural Operations

In all three years of this study (1992-1934) we and others have
intervened to prevent destruction of Tricolored Blackbird colonies by
agricuttural operations and by flooding behind various impoundments. These
actions may be responsible for the presence of over 75,000 adult Tricolored
Blackbirds in 1995, about 25% of the known population.

$ilage nesting (Table 16} was more extensive than observed in previous
{1992, 1983} years, possibly because of the dryness of the spring and thus the
ahsence of some breeding sites in the foothills and along seasonal
watercourses. For example, Little Panoche Creek did not fliow either above or
below Little Panoche Resarvoir after March I and all of the four celonies
along LittTe Panoche Creek (Fresno County) and the two at the reservoir
ochserved in 1993 were absent in 1994, There was an increase in the number of
breeding Tricolored Blackbirds depending upon irrigation canals for water. A
total of 246,600 birds nested in five silage and one wheai field at the start
of the season (before May 10} leaving only 172,755 birds known to be nesting
or to have attempted nesting in all other habitats by that date.

These are not total population numbers and do not include NAS-CFAG Survey
birds, but they identify a relatively large proportion of the total observed
1994 population {40.5%) in harms way in grain and siiage (Table 16). We
probably missed as many birds in silage as in other habitats, and possibly
more. There have been some spectacular colonies in silage and grain seen by
few knowledgeable biclogists or bird watchers. The 1992 Kings County colony
bordered a wajor interstate highway {I-5) but was never reported to us or CF&G
by any other party. Few cbservers know that major colonies may enter and nest
dn agricultural fields. It is possible that one or more large colonies seen
by na reporting chserver in alil years of this study.

Chronic catastrophic losses of reproductive effort to mowing must result
in a peputation decline. Hay mowing has contributed to declines in bobolinks
{another Blackbird) and other grassland birds in the eastern United States
(Boilinger et al., 1990). HensTow’'s Sparrows require large {>100 ha) unmowed
fields to breed {Herkert, 19%4) and Tricelored Blackbirds also choose ungrazed
and unmowed substrates. However, some bird species require mowed or grazed
land as nesting habitat (Huber and Steuter, 1984}, and there is a grazing
intensity continuum correlated with a counterpart avifauna {Wiens, 1969; Owens
and Myers, 1973; Skinner, 1975; Kantrud & Kologiski, 1983) utilizing the full
range of grazing and mowing cnnd1t1nns

The net potential resuit of protecting Tricolored Blackbirds from mowing

and other intrusicns during the three pTus years of this study is summarized .
in Table 17. We cannet identify the effect of net proftecting habitat and
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colonies because we do not know annual survivorship either of fledglings or of
adults. If a decline in Tricojored Blackbird abundance is detected at some
future date and remedial actions are initiated the first undertaking to
consider is protection of large breeding colonies. Figures in Tabie 17 are
hypothetical and may be overestimates or the consequences of our services to
Tricolored Blackbirds because density dependent mortality may be enhanced by
increasing the number of birds entering breeding seasoms.

6C. Tricolored Blackbirds and Rice Cultivation

We evaluated the relationship of rice cultivation to Tricolored Blackbird
nasting in parts of Butte, Colusa, and Glenn Counties. Colonies we observed
and some salient features of their reproduction are identified in TabJe 18.

. The rice habitat Tricolered Blackbirds were 19.2% of all Tricolored
Blackbirds observed nesting in 1984. This is certainly an underestimate of
the proportion of all nests attempted in the wicinity of rice because nesting
in the rice areas came late in the season in the Sacramento Valley and we
could not generate the kind of coverage we put into the San Joaquin Valley.

Most rice habitat Tricolored Blackbird nesting observed by us in the
three years of this study produced relatively few Tledglings and some were
spectacular failures. The summed 165,217 females observed nesting in areas
where the principal surrounding foraging habitat was cultivated rice produced
an estimated 64,395 fledglings, a success rate of 0.33 fledgiings per nest
completed and laid in. When Mid-America Dairy data are subtracted from these
data {see footnote, Table 18), the more reliable numbers [because the coTony
at Mid-America Dairy was ¢rudely estimated and because this colony was at the
edye of the valley and also had access to grasslands) are 148,550 nests,
49,39% fledglings and an RS value of 0.3}.

Adults forage in rice paddies for dragonfly nymphs and in grassiand for
grasshoppers. The RS of successful nests in rice habitats in 1994 was aboot
1.95 and was about 2.0 in other years. This is an important observation
pbecause it demonstrates the potential for rice habitat colonies to succeed,
The Wid-America Dairy further demonstrated this potential. Unusual conditions
at this colony include enclosure by chain link fence, a fairly uniform
substrate depth and the absence of least bitterns and night herons as locally
breeding birds.

These numbers for RS compare with a mean RS of 0.80 in blackberries in
Sacramento County in 1994 (Table 13), a weighted average. This is the lowest
of the three years measurement of Sacramento County RS in blackberries.

Cattails and predation failures covary. The significance of rice to
Tricolored Blackbird populations depends upon how the case for itinerant
breeding is viewed and what options Tricolored Blackbirds have when rice
district breeding is initiated. 1If Tricolored Blackbirds would do better
elsewhere when they breed in rice then rice is a sink. Such a determination
is beyond the scope of this study. The close association of rica and cattail
nesting substrates means that Toesses in rice habitats are positively
associated with cattails and rice. But we know that the foraging substrate in
rice habitats is suitable for production of fledglings. Hence, the damaging
ralationship is predatien.
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The relatively uniform RS of successful nesis only in the rice growing
districts, 1.9 to 2.3 for all colonies 1n all three. years, shows that food
respurces-are available to sustain reproduction. Further interpretation is
confounded by the small numbers of nests actually producing fledglings. It is
possible that the high observed RS of successful nests depends upon the smail
number of birds being fledged in the colony, and that if there were more
successful nests they would on the average fledge fewer birds.

60. Tricolored Blackbirds, Dairies and Cattle Feedlots

Tricolored Blackbirds are constantTy shifting from place to place,
probabty Following seasonal foci of food resources. A major finding of this
‘study is that about half the breeding population statewide depends heavily
upon the dairy and cattle industry during the breeding season. The pattern of
dependence can be summarired by identifying the seasonal sequence of
interaction with agriculture:

Late winter, spring (March}. Tricolored Blackbirds become increasingly
numerous at feedlots (dairy and cattie) in the vicinity of potential nesting
areas. Scaring devices are used to deter some Tricolored Blackbirds from
"high grading" livestock rations.

Hesting {April - June}. Relatively large (Table 1%9) nesting colonies

- settle within 2-3 miles from dairies and often on the premises. During
orovisioning of nestlings exclusively insect materials are fed io chicks for
at least a week. Then some cracked corn and other ration fragments may be
provisioned. Insecl gathering may take place entirely on agricultural lands,
especialily in alfalfa. :

Throughout the breeding season grain and rice may be consumed, especiaily
in the "milk"™ stage. This can result in major losses in the value of these
crops. However, throughout the season Tricclored Blackbirds alsa prey upon
insects, and certain crops such as seed alfalfa are enormously benefited by
the presence of a Tricolored Blackbird colony.

Eg;i;hrggﬂjﬁg {May - July}. Decreased dependence upon dairies. Birds
shift te areas where rice is being planted.

6E. Tricolored Blackbirds and Water Level Management

The management strateqgy for Tricolored Blackbirds we recommend should
include management of water levels to accommodate their repreduction, on
private tand insofar as owners dand maragers are willing and certainly as
poiicy on Tands managed by the State and Federal agencies. Table 20
demonstrates the consequences of deliberate and incidental water level changes
upen Tricolored Blackbirds.
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7. MOUNITORING SUGGESTIOMS:

1. To maintain an understanding of what is happening to Tricolored Blackbird
poputations persistent monitoring is necessary. One of the highest monitoring
priorities would be to determine annual survivership because the guantitative
value of that parameter will. influence how we treat observed nest and juvenile
mortality. Survivorship can be determined by persistently monitoring local
populations with traps. Sacramento NWR, Colusa NWR and San Luis NWR are ideal
locations for a standardized trapping program. The state refuges at Los
Banos, Greylodge and elsewhere are also well suited to this potential
act1v1ty .

2. A substantial source for error in estimating global population numbers is
observar estimates. We feel our estimates are accurate to within 15% of
actual numbers, as suggesied in the metheds section, above. It will be an
important refinement of conservation strategy to allow several observers {o
see colonies and to participate in estimating them prior to examination and
direct nest counts and thus arrive at more accurate estimates at seasons end.
End of season assessments of colonies is & lahor intensive activity but, done
aspecially soon after colony abandonment, will provide an enormous improvement
in accuracy. Qur advice to those pursuing estimates of breeding Tricolored
Blackbird numbers ts tc make some within colony observations during the
breeding scason, preferably late in the nesting cycle but before any chicks
Jjump {8 da) and to follow up with more axtensive measurement of colenies after
the hreeding seasen.

3. En1unies are most difficult to quantify during colony settlement and
incubation. Settlement measures are uswally overestimates and may inciude
males who do not attract mates and whoe will leave the site without breeding.
During incubation thousands of females may be unaccnmpan1ed By males during -
the day, remaining on their nests hidden from the view of observers uuts1de
the coleny leading to underestimates of numbers.

4, Colony sizes can not easily be estimated on the basis of area occupied
because nest densities vary widely within and between colonies. This
variation means that there is no canvenient way to standardize coleny size
astimates without entering colonies during or after the breeding season io
measure nest density. Colony sizes are best estimated during the provisioning
stage when both paraents are present and observable. However, because
reductions in colony size can occur frem the settlement stage onwards, and
because provisioning at the colony may only last 3 weeks, approximately weekly
observations are essential to estimate colony sizes accurately and to
determine their fate.

5. Some Tate season reports of small colonies confuse creches with colonies
{personal shservations). Creches are groups of fledglings capable of exiended
weak flight that have moved with their parepts from natal colonies to ather
Tocations. These are often groups of from 10 to 100 or more individuals
begging vigorously and being provisioned. To the uninitiated these
aggregat1uns give every appearance of being colonies. Unless nests are found,
nest building is observed or a colony is observed to be active on successive
pccasions separated by two or more weeks, Tater seazon {30 or more days after
nest building s initiated in the Jocal area} groups of birds being
provisioned can not accurately be identified as colonies. Clusters of small

23



colonies with loudly begging fliedglings in the vicinity of a large colony are
almost certainly creches. A single large coiony may produce 30 or more
creches residing at Teast as far as 4 km from the colony of origin. Singfe
creches may Include savaral thousand fledglings.

3. RECOMMENDATIONS:
BA. Public Awareness

Community awareness of Tricolored Blackbirds and their unique relationship te
the California landscape needs emphasis in any nongame conservaticon program,
Few Californijans I met, including these living on the Yand in the midst of
Tricolored Blackhird nesting activities, know this bird or anything about its
life history.

Some of the responsibility for low public awareness of Tricolored
Blackbirds resuTlts from the unfortunate common name. Many confuse redwings
with Tricolored Blackbirds and are certain, because they have seen bhlackbirds
with three colors (black, red and yeljow)} that they know this species. I
would change its name to the Colonial or €alifornia Blackbird.

- BB. Mitigation

We have found a few Tricolorad Blackbird colonies that stand out like
Jewels in a sea of ptherwise rather ordinary places. Heritage calonies need
to be defined by consensus of a group of c¢itizens representing all interest
valuyes. A consensds may be veadily arrived at if participants become familiar
with several colonies in the field and their diffarent circumstances. A first
priority for management action should be tov secure some of these places, first
by recognizing their existence, then if necessary by securing easements to
insure their perpetuation. Easements to protect heritage colonies should be
securad as mitigation exchanges and funding become available. Easement
development to provide for Tricolored Blackbirds should incTude management of
the areas where Tricolored Blackbirds forage during the breeding season.

It is also possible to create atiractive. temporary Tricolored Blackbird
breeding habitat. IF these habitats are not self sustaining they will have no
obvicus value to this species. Easement credit should net be provided for
creation of this kingd of habitat. However, some impoundments in foothill
ﬁrﬁﬂ: suggest ways to develop self susiaining Tricolored Blackbird breeding

abitats. '

8C. Is Management Hecéssary?

Az a basic premise unmanaged sTippage of the status of Tricoliored
Blackbirds should be avoided. If left urmanaged, situations will continue to
prevail where a substantial proportion of Tricolored Blackbirds nest will be
unproductive and habitat will continue to be lost. The net result will be a
steady erosion of distribution and abundance. We cannot assume that
serendipitous management (i.e., "natural" or unmanaged) Central Valley
environmenis will result in a favorable outcome for Tricolored Blackbirds.
There are source and sink {Pulliam, 1988; Puliiam & Danielson, 1991} colonies
and there is no evidence that Tricolored Blackbirds can or do distinguish the
difference. If Tricolored Blackbirds make no such distinction, a steady and
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upanding erosion of populations i3 possible because the best source colony
areas {e.4., southern Sacramento County) are steadily losing foraging areas to

urban development.

Mopitoring. The only way to avoid inmcorrect assessment of Tricolor
Biackbkird status is to continue to monitor their breeding distribution and
numbers. This activity is cheap insurance that will help avoid a potentially
expensive problem, The Jong term impact of the complex threats to Tricolored
Blackbird persistence - changed predator-prey relationships, spatial
arrangements of habitats, agricultural practices, real estate developments and
pest control practices - cannot be predicted.

A decline in numbers of Tricolored Blackbirds to lower numbers will
prompt action including habitat construction, enforcement, policy
implementation and negotiation that is a familiar circumstance. Hence, the
cautious choice of enforcing laws and policies to protect colonies is probably
far more expensive and more 1ikely to fail than is monitoring, which can '
identify acceptable losses based upon the performance of the population.
Monitoring may avoid this expense, especially if coupled with a steady habitat
development program.

Hater Jeyel management. The main function of managing water levels is
to develop ltocal understanding of the vrelationship of large colonies to the
dynamic processes associated with manmade water management.

The piecemeal management strategy for Tricolored Blackbirds we recommend
should include management of water levels to accommodate their reproduction,
on private land insofar as owners and managers are willing and as policy on
lands managed by the State and Federal agencies. Table 20 demonstrates some
consequences of deliberate and incidental water Tevel changes upon Tricolored
Blackbird reproductive success. A1l of these situations were or could have
been maraged s5imply 1o gain a favorable outcome for Tricolored Blackbird
nesting. Wher Tricolored Blackbirds settle to nest on refuges the height of
nasts should be determined after egg laying has been completed and water
levels should be maintained to prevent stranding (no water, vulnerable to
predation} or flooding of nests.

Management of colonies pn private lands. We should protect larger
breeding colonies, whether on public or private land, if cost effective
arrangements can be made with property owners to do so. Ignoring mass
destruction of major colonies of an endemic bird species sends an undesirable
message about the value of nongame wildlife, regardiess of its status.
Nevertheless, this study suggests but deoes not prove that it may be possible
to sustain these losses without Tosses in overall populatien viability. Cost
effective analysis should also consider the cost of losing the support of
agricaltural and deveiopment interests.

The refuge system is too small to accommodate the current Tricolored
Blackbird popuiation of several hundred thousand birds. Habitat features that
will bring additional colonies into preduction should be created outside-
refuges. Possibilities for such development includes establishment of cattail
and blackberry copses on Caltrans properties because small colony sites can
expioit large foraging arenas. Some cattail colonies away from the deep water
marshes are quite successful. Other possibilities for colony sites include
water district corridors for the same reason and because they often have
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access to water. MWe should identify ways to develop and protect celony sites
gn various private lands because most of the landscape suitable for settlement
by Tricolored Blackbirds is privately owned.

Hanagement in the vicinity of dajries. Enhancement of alternative
habitats should be encouraged to reduce overall dependence of Tricolored
Blackbirds ugon dairies. Bairy dependence will continue to reduce the appeal
of this species to the public and to agricultural intérests in particular.
Barley and thistle colonies on refuges are better than celonies dependent upon
these plants at dairies where they probably will fail. But artificial
substrates such as barley need to be reduced in overall importance by
development of large colonies or large numbers of small colonies out of harms
way. We emphasfze that these developments of alternatives are relatively
inexpensive and far less costly than 1isting and Titigation.

As a point of information, barley and ocat colonies with weeds - thistles
and mustard - are more Jikely to be selected as colony sites than are clean
stands. Where other conditions - availability of open water and suitable
foraging habitat - are available and no weedy Tields are present, clean fields
may be selected for seitlement.

Management on pyblic lands. Given the habitat relatienships to
reproductive success noted in this report 1t is inappropriate to make
‘concessions to Tricolored Blackbirds on state and federal wildlife reserves if
these actions adversely effect wintering waterfowl populations. An active
program developing sink habitats is counterproductive and should be avoided.

Management of doomed colomies. Doomed colonies, whether behind
reservoirs, in crops, or under immediate threat of destruction, should be
eliminated as soom as possible. Our observations show that Tricolored
Blackbirds enthusjastically renest following loss of their nests. The more
time lost to a nest that will be desiroyed, the less time and energy is
available for a renesting effort. As a rule of thumb, the earlier a colony
that will not have enough time to produce fledglings can be terminated, the
hetter.

8D. Source-sink Relationships

Since cattail marshes in the heart cof the Central.¥alley are sinks, they
should not be multiplied when the gozl is development of Tricolored Blackbird
habitat. MNor should the California parks system and the USFWS NWRs with
cattail habitat be further deve]oped for Tricoloraed Blackbirds unless
additional management of predators is also implemented. We do not recommend
predator management because of the cump]ex unstudied affects upon systems
which will follow., Predator management is also a risky public relations
activity. '

BE. HNecessary Aesthetic Considerations -

One goal should be to create and maintain natural settings {e.g, netiles)
suitabie for setilement by Tricolored Blackbirds. To do.so the NWRs and cther
public nature reserves should emphasize management of Tricolored Blackbirds in
natural seitings. Creation of temporary habitats with exotics such as
mustard, barley and thistles should be done only to distract settlement from
these same plant species on private land. At current population numbers
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" development of artificial colonies based upon settlement in exotic plapt
species, especially grains, thisties and mustard, is unnecessary and could be

counterproductive.
8F. Habitat Creation

The evaluation of success of human activities in attracting and providing
for Tricolared Blackbirds is the eguivalent of experimentally developing
additional habitat. The desirability of increasing Tricolaored Biackbird
distribution and abundance is at present a natural landscape management
matter, not an extinction avoidance issue.

Himalava blackberry colgonies. Further developmeni of dependence of the
global Tricolored Blackbird population upon Himalaya berries, an exotic, by
NWRs or as mitigation for habitat loss by private parities should noi be
accepted. A fundamental outcome of ocur 3-year study is the discovery that
planting Himalaya berries will result in a global increase in the abundance of
this species. 1In many riparian settings these berry bushes are invasive and
highly persistent. 'We should not at present further commit Tricolored
Blackbirds to a relationship with an exotic plant, especiaily on the NWRs and
state refuges and reserves. The use of blackberries to enhance Tricolored
Blackbird population size should therefore be reserved as a parachute option
should the species suffer significant decline in the future.

Btility of artificial ¢olony habjtats. Colonies at guarries, farm ponds,
sewage treatment pands, wmitk processing plants not physically asseciated with
dairies, waste disposal plants and reserveirs should be encouraged and
managed. Management at its most basic simply invoives managing water Jevels
to avoid stranding or flooding nests.

9. RESEARCH RECOMMENDATIONS:
9A. Additienal Surveys

Any further future effori to expand surveys geographically should
concentrate upon completing exploration of the San Joaquin ¥alley. San
Joaguin ¥alley and Sierra foothill areas such as the Sacramento County area
host early season colonies. A much smaller number of birds initiate the
breeding season im the Sacramento Vailey. Some birds that have failed or
successfully compieted nesting in the San Joaquin Yalley and Sacramento County
area appear to proceed to the Sacramenta Valley, Thus, determination of tha
number of birds present in Sacramento County and the San Joaguin ¥alley by May
1 will provide one measure of overall annual Tricolored Blackbird abundance.
However, the distribution of tirds at ali seasons in any particular year will
depend in part upon local rainfall patterns and water ceonditions.

~ Further analysis of Southern Ca1ifurnia.TricoTared Blackbird populations
is a high priority.

98. Interspecies Interactions.
The relatignship of Tricolored Blackbirds to other animal species needs

further evaluation. Black-crowned Night Herons are a major and devastating
predator upon Tricolored Blackbird colonies, especially in the large Ceniral
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Valley cattail marshes, but current management practices dispropertionately
favor them. :

We found no evidence suggesting that Red-wiriged Blackbirds are seripus
nesting competitors with Tricolored Blackbirds. However, their abundange of
in winter suggests the unevaluated possibility that overwinter competition by
Rad-winged Blackbirds may adversely effect Tricolored Blackbirds.

14, CONCLUSIONS:

Tricolored Blackbirds have disappeared From some regions where they were
once numerous fBeedy et al., 1991}. For example, Yoloe County, intermittently
monitored since 1931 and continuously in recent years, is no longer a regular
breeding place for large colonies of breeding Tricolored Blackbirds [Table 9).
Some of the colony locations Orians (1961) observed were still active during
our study and direct comparisons are possible {Table 21).

Evidence contained in this report suggests that witheut management a
substantial proporiion of the Tricolored Blackbird population will not
reproduce successfulily. The relationship of failures of breeding colonies to
overall species survival is uncertain. HWe do not know overwinter survival
and cannot, therefore, determine how successful breeding must be to maintain
populations. In our simylations to establish PVA values we used estimated
values from Red wingad Blackbird studies. These may be far from appropriate.

10A. Are Tricolored Blackbirds at Carrying Capacity (K)?
The svidence for this copclusion jis that:

1. Tricolored Blackbirds, at least those outside Soutkern California, are
highly mobile, in some cases occupying habitats soon after they become
available {e.q., Suncl, 1991),

2. MNestling starvation occurred at all colonies observed (N = 19} except New
fuyama (Santa Barbaraz County, montane) in 1994,

3. There is no location within the geographic distribution of Tricolored
Blackbirds that had aTl three critical habitat features - open water, nesting
substrate and foraging habitat - that was not occupied by Tricelorad
Blackbirds in 1994,

Qur conclusion is that Tricolored Blackbirds were at carrying capacity in
1994, Condition changes between years may change carrying capacity, but in
all three years of this study we found that suitabTe habitats were occupied.

Tricolered Blackbird populations today are heavily dependent upon
aqricultural activities. MNesting in native plants has shifted to exotic
species, and colonies supported by the combination of natural vegetation and
natural water flows are uncommon. Foraging activities of Tricolored
Blackbirds &t many colonies depend upon crops such as alfalfa. MNesting
Tricolored Blackbirds sometimes obtain major supplements from faedlot and
dairy rations. While these colonies in agriculiural areaz can contribute
strongly to Tricolored Blackbird numbers they are often ai high risk from
routine agricuttural operations such as harvesting.
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We and the NAS-CF&6 Survey identified 324,621 aduit Tricolored Blackbirds
on April 23 {Table 5). This or 275,000 to 400,000 to account for missed birds
and all possible estimation errors may be cited as the current qlobal estimate
of Tricolored Blackbird numbers located early in the 1994 breeding ssason,
i.e., before any fledglings were produced. This estimate does not consider
unlocated birds, which cannot be estimated but whose numbers arse substantial.
The valuye of the April 23 estimafe is to provide a minimum and a modestly
useful comparison with estimates at other times.

Collaborating observers may overlook agricultural field colonies. The
1992 prickly lettuce colony on 1-5, by far the largest colony in the state
that year, was missed by all others in spite of its location next to a heavily
traveled interstabte highway and recent well publicized efforts in
“ornitholegical news media then 1o gain reports of Tricolored Blackbirds., The
Tulare Silage colony inm 1994 (50,000) was seen by only one person and the Poso
Creck Colony was pointed out by a landowner and never seen by anyone other
than ocur team., These and other examplies suggest that survey staff must have
these agriculiural hayfield-type colonies demonstrated to them before being
sent off to find colonies in regicnal surveys. We may collectively have
overlooked substantial numbers of Tricolored Blackbirds in agriculture fields
in all years of this study.

This report dozs not identify any short term trend in species wide
abundance. Despite the full time effort of three field persons in 1994, two
in 1893 and two and sometimes three in 1992, we cannoct claim a complete survey
of atl Tricolored Blackkird colonies. A continuing survey Focussing on
identification of breeding birds at colonies specified in this report and
search for large colomies in agricultural Jands (silage, grain, overgrown
weeds) should eventually identify both local and statewide Tricolored
Blackbird abundance. Systematic ongoing monitoring will be more effective and
lass costly than later high cost surveys without substantial knowledge of
talony sites and local access conditions.

Predation by avian predators has a major impact upon reproductive success
at many colonies. Predation destroyed more than 0% of all nests at 2 of 6
Himalaya berry colonies and all 8 cattail colenies where observations were
sufficiently intense to monitor predation. Only 1 of 8 colonies in other
habitats {grain fields, nettles) were this heavily impacted by avian
predatian.

What is the relationship between starvation and predation in the
requlation of Tricolored Blackbird numbers? Many Tricolored Blackbirds leave
colonias when their nests are lost and, as competition is relieved,
reproduciive success by the remainder often increases. Since most adults
escape from predators when their nests are Jost, they join a pool of
individuals recovering from the effort of egg laying and nest building and are
soon available for renesting. The interval required for this recevery and the
epergetics of the recovery curve are unknown. We need to know this
information for management reasons, as for example, to evaluate the wisdom of
hazing at variocus stages of the reproductive cycle. At present the best and
a usefui estimate is number of days Jlost: Thus, nest building takes & days
and egg laying four days. Incubation takes 12 days and nests lost at hatching
have Tost, including a 10 day recovery inierval, about 30 days of a 60 day
nest initiation season (Apri® 10 - June 10}.
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The cost of nest loss must vary depending upon .iavestment. Time
available to renest shortens as the breeding season progresses and, according
to our evidence from 1993, is sometimes insufficient for the vast majority of
the population to renest.

There appear to be only one or two separate Tricelored Blackbird
populations, These are the Northern California and the Southern California
populiations. Because of the extreme mobiltity of all Northern California
Tricolored Blackbirds, a2 threat to any geographic area is a threat to all. At
present Toss of colony reproductive performance in hay and grain fields and
lossas to predators appear to be major challenges to this species. Population
regulation by starvation at most colonies suggests that these effects have not
reduced Tricelored Blackbird reproductive effectiveness to the point where
these impacts wiil result in population declines.

10B. Changes in Abundance and Distribution

We did a Population Viability Analysis (PYA) for Tricolored Blackbirds in
1983 {Cook et ai., 1993). It showed that, given the stated assumptions, (1)
there is no net hahitat loss and (2) no human-induced catastrophic mortality,
Tricotored Blackbirds would survive indefinitely. But, we continue to
document habitat loss. Tricolored Blackbirds are a binassay of one feature of
habitat change. This evaluation shows that at present all colonies with minor
exception are short of food for pestlings, leading to nestling starvation or
brood reduction by parents. ;

Sacramento County has been closely surveyed in ali three years of this
study. The historical record for Sacramente County in earlier years is
inadequate for comparisons, but the three year {1992 - 19%4) comparison shows
no indication of a catastrophic decline {Table 22). We emphasize that a major
decline may have occurred. Major habitat shifts have also taken place in the
Sacramento County area, especially from cattails to blackberries. These data
and their significance will be considered by Cook in subseguent publications.

In addition, compiete loss of the breeding effort of several large
colonies (Table 23} occurred or would have occurred had we [UCD, USFWS, CFRG}
not intervened. If late winter rain supports fulil development of rangeland
vegetation Tricolored Blackbirds nest in dispersed colonies. If, as happened
in 1994, vain and runoff ara minimal {classic dry year) nesting will be
concentrated in agricultural fields. MNo protection at such sites could lead
to a potentially catastrophic deciime in numbers. My own conciusion
{Hamiiton) is that this is not happening because of density dependent
repraductive compensation. However, three other scientists closely associated-
with recent Tricolored Blackbird studies {Beedy, Bowen, Cook) all feel that
protection of Jarge colonies is a necessary activity. The minimum action
required is to determine age structure, survivorship and colony size and
distribution.

The Tulare silage field colony occupied a 320 acre field and nesting
birds cccurred in large patches throughout much of it. The 50,000 bird
estimaie there was never substantiated by anything more than transects during
the breeding season because the barley in which the colony nested was
harvested for silage about May 1.. There may have been substantially more than
50,000 birds nesting there.
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A1l other matters notwithstanding, all evidence points towards habitat
Timitation as & constraint upgn the distribution and abundance of Tricolored
Blackbirds, This timitation can be bypassed by modest habitat modification
activities. ETiminmation of habitat is an ongoing problem for Central ¥alley
wildtife, This process has resulied in the Jocal elimination of some
Tricalored Blackbirds and will, if not dealt with, further reduce tha
distribution and abundance of this species.

10C.  Protection of Heritage Colonies

Few cofonies located during the three years of this study were situated
in natural environments, i.e., based upon nmative plants and rain-induced water
flows. There are source and 5ink (Pulliam, 1988; Puiliam & Danielson, 1991)
colonies and there is no evidence that Tricolored Blackbirds can or do
distinguish the difference. If Tricalored Blackbirds make no such
distinction, a steady and unending erosion of populations is possible because
the best source colony areas {e.g., southern Sacramento County) are steadily
Tosing foraging areas to urban development. A healthy source population needs
to be maintained, and it is premature to dismiss prntect1on of large colohies
in agricuTturai f1elds as unmecessary.

Some colonies {e.q., Producers Dairy, Pond Road) were dependent upon
irrigation based agriculture for all aspects of their breeding biology. Case
by case protection for colonies on agricultural lands is a stop gap measure
that may produce a negative response to wildlife manmagemeni activities in
agricuttural communities. However, it is hard to accept Tosses of major
portions of the known werld breeding effort, especially to accommodate
harvest. We cannot assume that serendipitous management {i.e., "natural” or
unmanaged) of {entral Valley environments will resu1t in a favorable cutcome
for Tricolored Blackbirds.

Erratic patterns of Tricolored Blackbird breeding settlement {Bent,
1958) make it difficuit to accommodate Tricolored Blackbirds with traditional
management schemes focussing upon specific geographic localities and
pruperties* We conclude, nevertheless, that one important management strategy
is to protect localities that have been traditional long term breeding sites,
especially those in relatively natural settings, A suitable management plan
should also evaluate ways to encourage settlement of Tricolored Blackbirds in
more natural settings [Appendix 7} and develop suitable breeding habitats at
sites not subject to the vagaries of agricultural operations.

1), Toxic Chemicals |

Dead chicks at colonies are a natural product of Tricelored Blackbird
reproductive efficiency. While Beedy and Hayworth (1992) cenctude that the
Kesterson colony in 1986, known to contain nestlings with high selenium laveis
and to have selenium 1nduced deformities, had a sufficiency of food, we have
routinely found throughout the area of distribution of this species including
the Kasterson area, that nestlings in excess of the current capacity of
parents to provide for them are not provisioned and may be Jettisoned from
nests alive or after they have starved.

We found evidence of chemical-induced mortality, from mosquite abatement
gperations in rural Kern County, and from what appears to Mike Fry to be a
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dicofol-1ike abnormzlity in eggs, also in.Kern County. Unusually thin eggs
salvaged from San Antonio Reservoir (Alameda County) Tlooding were submitied
to Lioyd Kiff at the Western Foundation in 1992 but remain unanalyzed. We
need the capacity to obtain timely analysis of suspicious materials.

Despite the Timited evidence that Tricolored Blackbirds are suffering
some mortality as a result of patterns of chemical use in agricultural areas,
poisons do not appear to be inducing a serious population problem for
Tricolored Blackbirds. MNor is there evidence that the demonstrated losses of
Tricolored Blackbirds to this category of problem in the past depressed their
numbers below carrying capacity in any year.
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TABLES

Table 1. Estimates of two coTlonies in 1994 and actual numbers based upon
sampling folloewing eniry into these coTonies by observers. Humber of birds is
determined by multiplying number of nests times 1.5.-

Original Estimate : Estimate After Entry
Poso Creek 10,400 11,600
San lLuwis 70,000 70,476

Table 2. Exampies of differences in numbers of Tricolored Blackhirds
estimated in 1934 to be resident in colonies by different observers and the
possible basis for differences between estimates. Number of birds is
determined by multiplying number of nests times 1.5 in the case of our {Grey,
Hamiiton, Cook) observations, and observations by others are aiso in this
format or have heen adjusted to this format.

COLONY ESTIMATE A ESTIMATE B BASIS FOR DIFFERENCE
NUMBER  DATE NUMBER DATE
OBSERVER OBSERVER
Scott Marsh 1,000+ 4723 4,000 4/20,27 incubating birds were on
Fregian/Swinehart Look " nests on alt of these dates,
. ' first egg hatched 5/2
 Kern Twisselman 4,000 4/23 2,000 May higher estimate at
Engler Erey, Hamilton early settiement
Monterey,Laguna 1,200  4/22 2,500 season lower estimate based
Seca Robersan Grey, Hamilton upon a single visit -
during incubation? Higher
estimate based on later
additional setilement
Merced, San Luis 20,000+ 4/22 105,000 season lower est. at early

Woo1ington Gray/Hamilton/Cock  settlement, incompleta
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Table 3. Some examples of more males than females settling at colony sites.
These males failed to atiract mates (nesting females). The Tower estimates
for each of these colonies is the one used in cur survey analyses. Number of
birds is determined hy muitiplying number of nests times 1.% in the case of
our (Hamilton, Cook, Grey) cbservations.

COUNTY COLONY ﬂRfEIHAL ESTIMATE ESTIMATE AT OBSERVER
FINAL SETTLEMENT
1992

COLUSA:*

Lurline 2,000 18 Bi11 HamiTton
MERCED:

Merced NWR 5,000 500 Liz Cook

1994

BUTTE:

Owen, Marvin 10,000 1,500 Chris Grecco
FRESNQ:

Mendota 2,000 - 200 Steve Bruggemann
KERN:

Kern HuR 3,000 400 Joz Engler

Kern NWR 7,500 1,12%
MERCED:

i.os Banos,

01d Salt Slough 10,000 600

0'Neill Forehay 5,000 1,004 Richard Grey
SACRAMENTO: . ' .

Rancho Saco 30,000 20,000 Liz Cook

Fagles Hest 20,000 1,000

Latrabe 15,000 4,000

Davis 10,004 1,000
1994 Tetals 112,500 30,825

*The birds in this colony settled in cattails and were active for several
days. However, 21 days later there were no nests in these cattails and we
could locate only 12 nests elsewhere, 217 in a cane [Arundo} fringe at the
edge of the main settlement cattails.

**Disturbances by agricultural operations, Roundup spraying and settlement of

fringe areas by males who did noi attract females were followed by a decline
in numbers at this colony.
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Table 3A. Comparisonm of alternative measures of reproductive success.

Reproductive success
Sample size

Location in colany
Minimum visits
Measures starvation
Measures predation
Effectively monitors

temporal RS
variation

Transect
gxact number
20 - 50 nests
may be Timited
three
yes
yes

only with more than
one transect
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Pre Fledging Survey
mintmum number
to hundreds of nests
less Timited
. one - two
yes
yes

less timited than
transect



Table 38.

COUNTY
SITE

BUTTE:
Marvin Qwen

COLUSA:
Coc I
CoC I1
Belevan NWR
Pyle {(Arbuckle)

FRESNO:
Producers Dairy

GLERN:

Quarry 2 {Owen)
Chrome I
Howard Slough

KERN:

¥WiTdwood Rozd
foso Creak

MERCED:
Los Banos, Lot 4
Late nesting

Los Bangs, ﬂ?d 5att
Slough

San Luis NWE
mid
late

0’Neill Forebay,

0'Neill Forebay,

0’Neill Forebay,
cattail

MONTEREY:
Laguna Seca
late

BREEDING SITE

cattail

cattail
cattail
cattait
cattail

harley

cattail, willows

cattail
blackherry

bar]éy
barley

cattait
cattail

cattaiil

barley silage mix

Himalaya berry

Himalaya berry
Himalaya irerry

catiail

&7

Colonies at which reproductive success was determined in 1994.

FORAGING ARENA  ADULTS

rice 1,500

rice 16, 000

rice 50,000

rice, row c. 12,000

upland 800

pasture, alfalfa 20,000
ag. set aside '

? ' 10,000
rangeland 2,300
rice 5,000
alfalfs 28,000

alfaifa, waste 11,600
pasture 2,500
pasture 7,500
alfalfa &00

range, refuge 20,000

70,000

15,000

range, pasture 1,000

range, pasture 5,000

range, pasture 2,000
grass land 2,500 |

2,000



COUNTY
SETE

SACRAMENTO:
Koessler

Rancho Seco,
garly

¥an ¥leck Ranch
Alta Mesz

Scott Marsh
late

Sheldon
Knox
Brad/Eider
Tate
Fagles Nest
TULARE:
Canal
YUBA:
- Blackberry

Total

BREEDING SITE

HimaTaya berry

Himalaya berry

cattail

cattail

"~ bariey oat silage

Hima]aya berry
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FORAGING ARENA

pasture, urban

range, pasture

range

weeds, alfaifa

range, pasture

ADULTS

4,000

20,000
4,000
3,000

4,000
5,000

500
15,000
4,500
2,500
1,00G

50,000

13,500

406,000



Table 4A. Summary of Appendix 3. Landowner status of 74 Tricolored Blackbird
colony nesting sites. Percentages are in parentheses. Number of birds is
determined by multiplying number of nests fimes 1.5 in the case of our
(Hamilton, Cook, Grey) obsarvations. :

NESTING SITES:

OWNERSHIP BY IKDIVIDUAL BIRDS BY COLONIES
. Total private land £19,705 (69.8) 53 (71.6)
ranches and farms 406,405 (66.8} 51 ({69)
water district 13,300 (2.2) 2 {2.7)
Total public Tand 188,825 {31.1) 21 (28.4)
city/park 25,400 3 {4.1}
state 28,300 8 (10.8)
county 3,500 3 (4.1)
Federal (NWR, m1]1tary} 120,625 & (8.2)
{allege campus 11,000 1 (1.4)
Unknown ownership 0 ' 0

Total known ownership 608,530 {1DD%) 74 {100%)

Table 4B. Summary of Appendix 3, Tandowner status of 70 Tricolored
Blackbird colony foraging areas. Percentages are in parentheses. Number
of birds is determined by multiplying number of nests times 1.35.

FORAGING AREAS:

OWNERSHIP BY - INDIVIDUAL BIRDS BY COLONIES

Total private land 523,330 (86) 64.5 (87.2)
ranches and farms 523,330 (Ba) - 64.5 (87.2)
water district 1] v

Total public Tand 83,100 (13.6) 5.5 (7.4) .
city/park 22,500 1.5
state 2,000 4.5
county 500 0.5
Federal {HWR, military) g, 100 3.0

Unknown ownership 2,100 [D.35) 4.0 (5.4)

Total known ownership 606,430 (99.7) 70 (94.6)
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Tabie 5. The number of Tricolored Blackbirds observed or inferred to be
present on April 23, 1994. The grand ftotal is the estimated minimum species
abundance. Number of birds is determined by multipiying number of nests times
1.5 in the case of our {Hamilton, Cook, Grey) observations,

To April 23, Northern California north of the Tehachapis:

Tatal inferred settled by April 23 - 253,511
Additional NAS/CF&G Survey birds,
settled April 23 13,536
S. Laymon; Fay Ranch, L. Isabella 680
Total settled 267,727
Unsettled or unassigned te a colony:
L. Isabeila area, Tide S. Laymon 2,820
*Arena Plains, Apriil 22, Mike Peters 15,000
April 22, Hamiiton and Grey,
Kings Cmuqty 14,000
Unsettied, NAS-CF&G Survey o 9,474
Total unsettled on April 22—24 ' 37,294
Total, Morthern California, April 23, i994 305,021
**Add for Southern California R 19,600

.Tﬂtiﬂ, April 23, 1994: 324,621 +/- 15% = 275,928 - 373,314

* Settied but did not nest

#% Sauthern California is treated as a separate population (ses DeHaven 1975A}
and -not as an effectively monitored area on April 23, The summary for

Southern California by Richard Grey estimates the Southern California
population at 19,600 hirds (Appendix &).
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Table 6. Summary of Appendix &. DHstribuiion of colony substrates by number
of colonies and individuais. Number of birds is determined by multiplying
number of nests times 1.% in the case of our (Hamilton, Cock, Grey)
sbservations.

SUBSTRATE ND. OF COLONIES NO. OF BIRDS
silage 5.0 214,600
cattail 32.0 175,075
Himalaya berriaes 26.5 139,835
whaat 1.0 32,000
nettles 2.5 19,000
(Urtica holosericea}
mesquite 0.5 10,000
{Prosopis pubesgens)
willows 1.0 E,500
mustard 0.5 4,500
native blackberry 1.0 3,750
{Rubus pubescegns)
mixed 1.0 1,500
{Atripiex) 0.5 1,500
~ bulrushes 1.0 1,000
multiflora rose 0.5 20
unknawn - 1.0 250
Total 74.0 603,530
Percentages of total
by colonies by individuals
silage, grain - 8.1 4.5
cattail 43.2 28.8
Hima‘taya berry 35.8 23.0
other ' 12.8 _ 7.7
Tetal 100.0 100.0
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Table 7. The 10 largest Tricolored Blackbird colonies seen by us in 1992,
1993 and 1994 .* | :

1992 " # Nests 1993 # Mests 1994 ¥ Nests

Lettuce I5 43,333 (18} Dairy, Tulare 32,000 {22} San Luis 70,000 {17)
COC, Acre Farms 40,000 (17) Lettuce IB 13,000 (9) COC 33,333 (B)
Harbison, Colusa 20,000 {8) Cherokee 10,000 {7) Tulare 33,333 (8)

Ranchoe Seco, Sac. 13,333 (6] San Luis, Winton 6,500 (4) Thunder Hil11 21,333 (5)

Bozick Ranch, Sac. 13,333 (E}- East Park 5,000 (4) Mid-Am 18,667 .{5}
Lost Hills, Kern 12,000 (%) Delevan NWR 6,000 [4) Wildwood 18,667 (b}
Kern NWR 10,000 (4} Beits, Sac. 5,000 {3) Bakersfié]d 16,666 (4)
George Dairy 8,000 (3} 0’Neill Forebay 5,000 (3} R. Seco 13,3233 (3)
San Luis 6,667 ({3} Moure, Sac. E{DDE {3) ¥Knox Rd. 10,000 {2)
Qqarry, Glenn 4,000 (2) Cempbell, 5ac. 4,667 {3) Yuba 9,000 (2}
Total 10 largest 170,666 {71%) - 93,167 (63%) 244,332 (60%)
Total, all calonies 242,060 {Inux} 148,705 (100%) 405, 687(100%}

* Observations in Alameda, Butte and Contra Costa Counties and throughout
Southern California are excluded because no systematic observations were made
in those counties in 1993, HNumbers in parventheses are percentages of all
nesting birds located during the season. Since there are colonies we did not
locate or estimate the proportion of zll birds nesting in the largest colonies
will be less than those calculated. HNumbers are number of nests.
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Table 8. Proportion and number of Tricolored Blackbird colonies by coleny
size. Data from 1930s is from Neff, 1937; 1968-1972 is DeHaven et al., 1975HA;
19805 is Beedy et al., 1891; 19592, 1993 and 1994 are {his study; 19945 is the
NAS-CF&G Survey summarized and abstracted in this report.

1931-1936 1968-1972 1980s 1992 1993 1994 19948
< 100 treated as absent (no data) {2) (3) (2} (22}
100 22.6 (54} 32.0 (43) B1.5 {79) 1B.8 (5} 22.2 (10) 22.2 (18) 51.2 (40}

1,000  64.9(155) 50.0 (67) 34.4 (42). 62.5(30) 71.1 (37} 58.0 (47) 39.7 (31)
10,000 7.9 (18) 14.2 (19) 3.3 (4} 12.5 (8) 4.4 (2) 12.3 (10) 7.7 (6)
25,000 2.5 (6) 3.7 (5) 0.0 (0} 2.0(1) 2.2(1) 3.7 {3) 1.3 (1}
50,000 1.3 (3) 0.0 (@) 0.8 (1) 4.0(2} 0.0 (0) 2.5 (2) 0.0 {(0)
>100,000 0.8 (2} 0.0 {0) 0.0 {0) ©0.0{0) 0.0(0) 1.2 {1) 0.0 (0)
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Table 9. Comparison of some Coluysa County colonies in different years.
COC = Capito] Quting Club, a rectangular 320 acre cattail marsh managed te

maintain some cpen water.

East Park includes both upper arms of that reservoir. WNumber of birds is
determined by multiplying number of nests times 1.5 in the case of our
observations. £0C = Capitol Outing Club, Colusa County, Califernia.

CCOLORY YEAR NUMBER AUTHOR

coc, 1959 120,000 Orians, 1961

€oc, 1960 150,000 Orians, 1961

coc, 1962 £0,000 . this report

Coc, 19493 3,000 this report

coc, 1994 50,000 this report

East Park, 1958 2,250 Orians, 1961

East Park, 1960 975 Orians, 194l

East Park, 1962 250 Payne, 1969

Fast Park, 1563 400 Payne, 1969

Fast Park, 1964 20,000 Payne, 1969

tast Park, 1965 400 Payne, 196% _
East Park, 1971 1,000 DeHaven, in Beedy et ai. 1991 .
East Park, 1992 5,000 this report

East Park, 1993 9,000 this report

Table 10. Settlement statewide, first egg, number of birds in thousands, by
10 day intervais. The summnary does not equal the total birds gbserved because
some colonies were encountered under circumstances precluding accurate
evaluation of the timing of taying of the first egg and are not included in
this table. HNuwmber of birds is determined by muttiplying number of nests
times 1.5,

DATE THOUSANDS OF NESTING BIRDS
mid-March 0
late March 0.2
April 1-10 108.3
Aprit 11-20 148
April 21-30 53
May 1-10 70
May 11-20 34
May 21-30 71
May 31-June 9 27
June 10-19 9
Junpe 20-29 11
June 30 and tater .0
Total 529.5
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Table 11. Timing of Jaying of the First egg in Central Valley region by
number of birds - males and females - presept. HNumber of birds is determined
by multiplying number of nests times 1.5 in the case of our {Hamilten, Cook,

Grey} observations.

San Juiquin ?a]]ey Sacramenta County Sacramento Valley*

March 200 0 U
April 261,408 Bl,165 2,800
May 19,725 30,340 90,000
Jung 7,600 0 74,000

Total 288,825 . 111,505 ' 166,800

*The Survey of the Sacramento Valley was less intense than that conducted in
the San Joaquin and in Sacramento County. Therefore, this number is a limited
sample of a substantially larger breeding population. We estimate that we
observed Jess than half of all Tricolored Blackbirds nesting in California
north of Yolo and Sacramento Counties in 1994 based upor cbservations of birds
we did not pinpoint Lo colony location. Missed nesting colonies include twa
largs colenies in Gienn County we could not reach because of access
{imitations.
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Table 12. Owverall abundance by county as represented by the maximum annual
estimate of Tricolored Blackbirds for the wvears 1931-1936, 1968-1972 and 1992-
1994. This accounting method over represenis abundance because it '

takes the highest of the several annual estimates for each county during each
of the three studies. Counts are not directly comparable because effort was
unequal through time and space. HWumber of birds is determined by multtipiying
number of nasts times 1.5 in the case of our {Hamilton, Cook, Grey)
observations.

1931-1936 #0 1968-1972 1992-1954 1992-1994*
Neff Orians Delaven Bowen, Cook, Grey, Hamilton
San Joaguin Yalley: L
Fresno 100 MR ' 0 20,200 20,200 (1994)
Kern 3,008 NR 3,000 71,206, 72,325 (1994)
Kings 25,000 NR 3,000 64,000 64,000 {1992)
Merced - 87,000 NR 25,300 104,700 129,200 {1994)
San Joaquin 7,500 HR 5,050 14,5300 14,500 {1994)
Stanislaus _ 18,750 NRE 25,300 C 7L 078 7,075 (1394}
Tulaye 3,000 NR 1,500 56,000 50,000 (1994)
| 144,350 MR 63,150 331,675 357,300
Sacramento ¥alley:
Colusa E5,500 165,000 (57,000 106,827 106,827 {1992)
Glenn 123,000 MR 18,500 83,000 83,300 (1994)
Yuba B4.750 87,725 5,250 13,500 . 13,500 (1994)
Butte 155,000 52,500 25,000 6,500 6,500 (1992}
Yolo 57,000 105,000 31,000 1,773 1,773 {1892)
779,250 410,225 136,750 211,600 211,800*
Sacramento County:
181,500%* 50,915 89,415 111,505*
Total ' _ 1,195, 100*** 250,81 h%** 632,690%%% 58, 705h%+*

*  These numbers include renesting individuals which would not have
heeh inciuded in Neff’s survey and possibly not in DeHaven’s. Thus,
by counting renests the figure is raised by 25,625 or 4%.

** Minor observation effort.

*** The method for deriving these numbers generates esiimates greater
than those observed in any year.

#0 These are compilations from Orians for 1959 and 1960 for the stated
counties., Orians did not attempt a survey and these are minimal
values, not directly comparable to other surveys. They are included
here because they show minima greater than reported at any other
time for Colusa, Yuba and Yolo Counties.
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Table 13. Reproductive success of Tricolored Blackbirds in 1994 by county.
Humber of birds in colonies is determined by multiplying number of nests times
1.5. RS determined on 8th day after fiedging on marked transect {(A) or by
colony inspection (B).

COUNTY
SITE
COLONY  NESTS RS/SUC. RS ALL DATE NEST SUBSTRATE
SIZE EXAMINED NEST HESTS
A B
COLUSA:
Belevan : '
8,000 52 19 1.94 0.34 cattail
Capitai Outing Club I
10,000 200 a0 .04 ' 0.00% May 28 cattail
Lapitol Outing Club II
B3,000 200 50 . D00 .00 May 31 cattail
MERCED:
San Luis "D" oo
24 1.45 . 0.67 barley (silage)
Los Banos -
5,000 29 2.50 o cattail
0"Neill, Blackberry I
2,000 26 10 1.00 0.38 May 15 Himalaya berry
0'Neill, Blackberry II
2,000 75 42 2.1h 1.33 June Z7 Himalaya berry
MONTEREY :

Laguna- Seca
2,500 8 1.62. ' June 10 cattait
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COUNTY

5TTE
COLONY  NESTS ~ RS/SUC. RS ALL
SIZE EXAMINED NEST HESTS
A B .
SACRAMENTO:
Koassler
4,000 15 2.50 0.33
Rancho Seco (first nesting effort)
20,000 25 .54 . 1.31
Scott Marsh (first nesting effort)
4,000 25 1.00 0.09
Sheldon
500 25 1.94 1.32
Brad/E 1der
&, 500 25 1.43 0.440
Alta Mesa
3,000 21 2.80 ' ¢.67
Yan VYleck
4,000 75 .00 0.00
Knox
15,680 25 1.18 0.87
chtf Marsh {(sscond nesting effort)
5,000 25 2.80 0.56
Eagles Nest
1,000 31 1.92 0.81
SANTA BARBARA:
New tuyama (first and second nesiing)
2,000 D i7 2.50 2.38
0 4 2.25 2.25
TULARE:

Silage Colony

50,000 200 0 1.0%*

*Entire colony failed due to predatien.

0. 00

DATE

May 7
May 8,3
May 10

May 10

May 16,17

May 18

May 18,1%

May 26

May 26

May 17
May 27

NEST SUBSTRATE

Himalaya berry
HimaTaya berry
cattail
Himalaya berry
Himalaya berry
Himalaya berry
cattail
Himalaya_berry
cattail

Himalaya berry

nettles, Atriplex
netties, Atriplex

stlage (barley, cats)

**Entire colony failed, no hirds f1edged, due to harvest of silage.
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Table 14. Species preying upon Tricolored Blackbird nests, 1592-1994, and
colonies affected. Predators are arranged within classes according to
severity of impacts. .

SPECIES COLONY §{IMPACTED]
MAJOR AVIAN PREDATORS

Black Crowned Night Heron [COC, Kesterson NWR, 199272,
{Nycticorax pycticorax} 1943]

Raven [LittTle Pancchel, Lettuce
{Corvus corax) {1992}, Kern NMWR (19%92)

Least Bittern £0C, Delevan {inc.)
(Ixobrychus exilis}

Yeilow-billed Magpie Glenn Quarry, 1993
{Pica nuttaliiji)

March Wren Delevan, COC, Eagles Nest
{Cistothorys palusiris) Rancho Seco

Great Blue Heron Yan ¥leck Ranch {cattail)
{Ardea herodias) '

Harrier ' San Luis, Producers Dairy,
{Circus cyvaneus) Lettuce (1992, 1993}, others

Crow
{Corvus) Chamberlain (1992}

MINOR AVIAN PREDATORS

Barn 0wl

{Tyto alba) '
Great Horned Owl Los Banos, San Luis NWR

(Bubo virginianus)

MAJOR MAMMALIAN PREDATORS

Raccoon Scatt Marsh, Van Vleck Ranch,
Coyoie 5an Luis KWR, Glenn dairy
House cat Frasno - Producers Dairy
Striped skunk ' Kern HWR

OTHER MAMMALIAN PREDATORS

mice, probably Perognathus Lettuce {Kings County)
Rat - Delevan NWR _
{Easiern) red fox Pyle {Colusa County)

REPTILIAN PREDATORS

Garter snake {Thamnophis) (’Neill Forebay cattail
Gopher snake :
King Snake

PREDATORY INSECT

Argentine ant {Iridomyrmex humilis) Owen I7, major mortality
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Table 15. Outcome of nesting efforts and causes of c010nj losses, 1994,
Number of birds (Colony Size) was determined by muliiplying number of nests

times 1.5.

Colony & Coleny Size Percent loss

PREDATTON
Scott Marsh  (4,000) 60%
same {5,000} 80%
¥an Vieck {4,000) >90%
- Delevan (12,000} >75%
San Luis {20,000} 50%277?
Owen, Marvin {1,500} >30%
coc (60,000} 100%{ 100%)
Owen (5,000) 95%
Slough BBry (10,000) 100%{ 100%)
Pyle {800) 100%(100%}
STARVATION

Some at most colonies.

Causes of losses
accuracy of estimate)

predation
predation
predation,
predation,
predation,
predation
predation,
predatian
predation
predation

great blue herons
especially night herons
coyote, data mgt. in progress

night herons, least bitterns,

Data to be developed.

CLIMATOLOGICAL EVENTS

rainy and cold weather
rainy and cold weather
rainy and cold weather
rainy and cold weather

rainy weather

b Towdown uf nesting subsirate

harvest of silage
harvest of silage
cattie grazing of nesi site cattails

Ranchko Seco {20,800) 15%
Koessler (4,00G) 87%
Brad Elder (4,500) 72%
Sheldon {500) 32%
San Luis {(40,000) 20%
San Luis - (60,000) 2%
AGRICULTURAL OPERATIONS
Tulare {50,000) 100%
Kern {11,600) 100%
- Chrome 11 (300) >90%
Kern, I-5 (600) 90%

ficoding from agricultural runoff

Total losses (this subsample 211,390 of 313,800 tota) observed nesting, 67%).
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Table 16, Tricolored Blackbird colonies nesting in grain and hay fields in
1994, Number of birds is determined by muTtiplying number of rests times 1.5
in the case of our {Hamilton, Cook, Grey) cbservations.

REPRODUCTIVE SUCCESS MOMITORED

Location Colony Saved? RS Fledgtings/

{ COUNTY ) 5ize calony
San Luis (MERCED) 145,000 + G.67 46,900
Dﬁiry {FRESNO) 20,000 t 1.8 24,000
Canal {TULARE) 5¢,000 | - . 0 0
Wildwood {KERN} 28,000 | + 1.8 36,000
Poso Creek {KERN) 11,600 - 0 0

REPRODUCTIVE SUCCESS MOT CLOSELY MONITORED
Wheat (GLENN} 32,000 - 7 unknown >10, 000
Total 245,600 = 40.5% of all observed nesting attempts in 1994

--------------------------------------------------------------------------

Table 17. Pessible demographic consequences of intervention in favor of
Tricolored Biackbird colonies. Mean RS follows breeding colony size. The
vest of the numbers are survivors assuming.2/3 of fledglings die before the
initiation of breeding the following year and 30% of adult birds die anmually.
The San Antonic RS is based upon the assumption of 1.0 chicks produced at San
Antonio, a minimum value. Other RS values are exact values for the respective
¢olonies.  Humber of birds is determined by multiplying numbar of nesis times
1.5 in the case of our (Hamiiton, Cook, Grey) obsarvations.

YEAR  COLONY ADULTS RS  SURVIVORS FROM SAYED COHORT

1992 1993 1994 1995
1991, San Antonio 3,500 1166 816 571 400
1992, Lettuce 55,000 (2.5) 36,111 25,277 17,694
1993, Lettuce 15,000 (2.2) 7,333 5,133
1993, Tulare 48,000 {1.0} 10,666 7,467
1994, Wildwood Rd. 28,000 {1.5) ‘9,333
1994, Producers D. 20,000 {1.8) 8,000
1994, San luis - 105,000 {0.67) : 15,633
Total* 63,660

*Estimated number of additional Triceiored Blackbirds entering 1995 breeding
season due to protection afforded breeding colonies by . all parties.
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Table 18. Tricolered Blackbird colonies in areas of rice cuitivation in
California and their reproductive success. Failure is defined as <0.1
fledglings per nest. Number of birds is determined by muitiplying number of
nests times 1.5 in the case of our (Hamilton, Cook, Grey)} observations.
Fates of colonies are A, reproductive success of successful nests and B, RS of
all nests, including failed {preyed upon) nests, '

COUNTY., COLONY NUMBER OF MESTS FATE OF COLONY FLEDGLINGS
1992 A B :
BUFTE: .
Mustard (0 Failed 0
Thistle 6,000 2.0 1.5 9,000
COLUSA: |
CoC A 33,333 2.0 0.2 6,667
coc B 3,333 2.1 0.4 1,333
coc ¢ 3,333 2.2 0.5 1,666
Colusa MWR 2,667 2.1 Q.35 933
Harbison 20,000 2.3 1.2 24,040
Luriine 18 2.0 0.7 13
S5acramento NWR _ 533 Deserted o
GLENN: _
Owen 1,500 : Faiied 0
Quarry 4,000 Failed 0
Blackberry _ unknown Failed 0
Total, 1992 75,217
1903
COLUSA: '
Acre Farms 3,000 Failed 200
Delevan 9,000 Failed 20
Total, 1993 : 12,000
1994
COLUSA:
Coc 1 6,667 Failed. ¢
fac 11 33,333 Failed 4
Intarstate 5 Did not settie
Delevan 5,000 1.9 0.5 4,000
BUTTE: '
Marvin Owen 1,500 ' unk . trace
{(Failed)
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Table 1B, contipued ............

GLENN:
Mid-America Dairy 16,667 Successful* about 20,000
" Dwen Cattail 3,333 2.0 -~ 0.4 1,333
Owen Willow 3,333 Failed 30
Slough 3,333 Faiied 200
Howard Slough 3,333 Failed : 0
1994 Total mests: 79,500%* 1994 weighted RS: 25,563/79,500 = 0.33

Mean RS successful nests, all yrs = 2.1

* This colony was located June 29 by Faul Hoffman. We reached the colony July 1
but were unable to gain eantry until July 3. By that date fledging had

occurred. He astimate that there were 20,000 f1ightlings at this colony on
July 1. Provisioning adultis foraged in rice paddies for dragonfly nymphs and

in grassiand for grasshoppers. This was an. important observation because it
demonstrates the potential for rice hahitat colonies to succeed. Unusual
conditions at this colony include enclosure by chain link fence, a fairly
uniform substrate depth and the absence of Least Bitterns and Black Crowned
Night Herons as Jocally breeding birds.

** 1984 rice observed breeding, 78,000, 18.2% of all Tricolored Blackbird nests

Tocated., In addition, two large June colonies in rice surroundings in Glenn
County were not monitored because of time and access limitations.
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Table 19, Tricolored Blackbird colonies dependent upon dairies and cattie
feedlots for some aspects of the reproductive cycle in 1994. HNumber of birds
is determined by muTtiplying number of nests times 1.5,

AlLL BREEDING FEATURES (NEST SUBSTRATE, WATER, FORAGING AREAS)

EOCATEON NUMBER OF NESTING BIRDS
Producers Dairy 20,400
Wildwood Road Dairy : 28,000

PREBREEDING FORAGING AT FEEDLOT CONTINUES THROUGH BREEDING SEASON

*oessler . 4,000
San Luis 100,000
*Rancho Seco 30,000

SILAGE FOR CATTLE OR DAIRY IS HESTING SUBSTRATE

Tulare silage operation 50,000
San Luis NWR counted above
Poso Cresk silage for feedlot 11,600

TRRIGATED PASTURE ACCOMMUDATES BLACKBERRIES (NESTING SUBSTRATE}

Koessler Dairy - ~ counted above
*| ewalien Ranch 277 12,500

*Yuba blackberry pasture 13,500

*Knox 15,000
*Davis ' 1,000

Rancho Sece (80% of 27,000) counted above
*Bose Road 3,000

CATTLE OPERATIONS, FARM PONDS THE WESTING SUBSTRATE

*Chrome 1 2,300
*Chrome 11 ' - 2,000
*¥an Yleck ) 4,000

MILK TREATHEHT, WASTE WATER DISPOSAL THE NESTING SITE

Mid-America Dairy - 25,000
Total | 331,900
Tetal all substrates statewide 608,530

* Not counted elsewhere in this report as agriculture dependent. Add 87,300
hirds equaling 14.3% of all colonies Jocated. Summing rice and grain this
equals 76.3% of all Tricelored Blackbird nesis placed upon or dependent upon
agricultural land or operaticns.

*% This was on and controlled by the management of a NWR.
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Table 20. Some exampies of water level changes adversely affecting
Tricolored Blackbird reproduction. Number of birds
multiplying number of nests times 1.5.

COLDNY COUNTY YEAH

San Antunjﬁ A]ameda_lﬂgl

San Antonio Alameda 1991

0'Heill Merced 1994
I-& Kern 1994
Chrome Glenn 1393

[.. Isabella Kern 1993

Belevan Cotusa 1993

Kern NWR =~ Kern 15992

Twisselman ¥ern 1994

WATER LEVEL CHANGE

RISING WATER

resarvair filled

reservoir filled

further

pond water level
raised

Cdrrigation drain water

small ag. dam fills

reservair filled,

. water Teve] rises

FALLING WATER
management causes
evaporative fall,
then stabilizes
area of colony drained
individual farming

operation uses water
from private reservoir
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is determiped by

CONSEQUENCE

1,000 bird colony in

Baccharis pilularis
lost

Filling halted to save
nests, 3,530 nest colony,
colony saved

18% of 2,000 bird colony
lost, CF&G changes situation
when notified

over 90% of 600 bird
cotony lost

first 1,000 nests all flooded

colony of +/- 1000 flooded

about 5% of 12,000 bird
colony preyed upon by
mammatian predators

skunks enter area,
no abvious effect

setilement in Targe area of
salt cedar was abandoned,
colony declines from 2,000
te 500 birds.



Table 21. Breeding populations of Tricolored Blackbirds in Yolo {ounty,
California. Mumber of birds is determined by multiplying number of nests

times 1.5 in the case of our observations.

1931
1832

1980

1971
1972

1892
1993
1994

15,000
57,000

165,000

25,150
25,000

1,773
975
600

birds
hirds

Birds

Birds
birds

birds
birds
birds

Neff, 1937 (60 days)
Neff, 1837 (3 days}

Orians, 1961

DeHaven, ih Beedy et al., 1991
DeHaven, in Beedy et ai,, 1991

this repert
this raport
this raport

Table 22. Tricolored Blackbird breeding effort at all Sacramento County
sites. For 1992-1994 this is the summary of the ear]y season and represents
what we find to be the mzin breeding effort.

YEAR  RUMBER

1932 121,600
1933 101,000
1834 80,000

1992 83,350
1583 63,022
1994 90,855

FFFORT

5 days searching
3 days searching
3 days searching

AUTHORITY

(Neff, 1937)
(Neff, 1937)
(Neff, 1937)

throughout breeding season {Coock)
throughout breeding season {Cook}
throughout breeding seascn {Cock plus Meanolis, Eurke}

Table 23. Outcomes pesitively determined by intervention, 1994.
Number of birds is determined by multiplying number of nests times 1.5.

COLONY  HUMBER IN COLONY OUTCOME

Wildwood (28,000)
Producers Dairy {20,000)

San Luis NHR (70,000-
105,000}

some weather
rolated losses
minimai

losses

some biologicai
losses,

b6

ACTION TAKEN

Bought crop, about $9,400

Enlisted cooperation of the grower.

USFWS agreed to additional
agricultturad activities on the HWR
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Appendinés have not been included with this copy. If you wish fo receive
them, contact Lyanne Comrack, CFZG or Tara 7immerman, USFWS.

APPENDIX 1.

APPENDIX 2.

APPENDIX 3.
APPENDIX 4.
APPENDIX 5.
APPENDIX 6.

APPENDIX 7.
APPENDIX 8.
APPENDIX 9.

APPENDICES
Coordinates of tﬁa 1994 colonies and colony by colony
conclusion about nesting habitat saturation.
Results of April 23, 1994 survey.
Landowner status of all 74 colonies.
Southern California Tricolored Blackbirds.
Three year comparison of colony locations.

Hest substrate and estimated date of laying of the
first egg at the target colonies, 1994,

Estimation of the Sam Luis colony as of April 23.
Heritagé colonies.

A short history of the politics and estimated
abundance of Tricolored Blackbirds,

AL-Ad
AS-AdL

A42-A45
AB6-AS2
A53-A61

ABZ-AbE
AGT-AGB
AbY

ATO-A71



. APPENDIX I. Coordinates of colonies observed in 1994 ard habitat saturation.
The first column considers whether or not alil local habitat is occupied by
nests. The second coiumn identifies situations where two or more settlements
occur at the same place but aft different times, with overlap of occupancy.
Coordinates were determined once and need double checking.

COUNTY ALL NESTING SUBSTRATE
SITE {OCATION : USED? OVERLAP MESTS?
ALAMEDA:
1. Blackberry 3? 33.8°H 121 EE’H . UNK
2. Quarry I 3? 39.6°N 121, "48.5'W UNIK.
3. Quarry II 37°40.2°N 121°49.25"W UK .
BUTIE:
1. Marvin Owen 38°34.6'N 121°55.1'H YES NO
COLUSA: |
1. CoC 1 39°14.4'K 122°6.5'W ND NO
2. COC 11 39 13.4"N 1@2 6.5°W ND NO
3. Delevan NWR 39 _17°N 122 5.,7'W NO NO
4. Pyle {Arbucklie) 38 56.7'N 12273, 17W
FRESHO:
1.  Producers Dairy 36°44.4'N 120" 14" W NO NO
2. Hendota 36 42.5'N 120 17.6°W (Bruggemann)
NO NO

GLENN:
I, Mid-America Dafry 39.35.2'N 122°11.2'W UNK.
2 Quarry 2 {Owen) SQQSS’H 122 10.2°W NO NO
3. Thunder Hill 39.32. 9'K 122 19.17W MO NO
4. Berry I 39 47.3'N 122 13.6°% ~ UNK,
3. Chrome I 39 44.2°N 122 33.5'W ' LNK.
6 Chrome I1 ' 39 43'N 122 34°W UNK.
7 Howard Slough 39 30.7'N 121 53'W {Grecco)

: NO NO
KERN:
1. Kern NWR 35.43.75’N 119°35.5'W UNK.
2 Twisseiman Overpass 35°44 5N 119 45 NO : NO
3 Wildwood Road 35 43.7'N ]19 25.8'W NO NC
4. Posc Creek 35 40.6°N 11? 27.75'W NO NO
5 Kern R. Recharge . *35‘24’N 119 1.5’W  {Chichester) UNK.
6 Kern Riverbed *35 24N 119 1.5°HW {Chichester) UNK.

- Al



COUNTY

STTE

KINGS:

i.
.

I5, sifte [
L emaore

LOS ANGELES:

1.
2.

Hotiday Lake
E1 Dorado Park

MERCED:

1.

IS

o

0w o~

11,

Los Banos, Lot 4
Early nesting
Late nesting

Los Banos, 014 5alt
Slough

San Luis NWR
{Wast Galio)
garly
mid
late

Bose Road

0’'Heill Forebay,
biackberry !

0'Neill Forebay
Blackberry 11

" 0’Neill Forebay,

cattail
Blackberry, 22070

Hey. 140
Arenz Plains

Bear Creszk
Kesterson

Sand Stough
[Merced NWR vic.]

Duck Siaugh

MONTEREY :

1.

Laguna Seca
aarly
late

ORANGE -

B L3 IS

Sulphur Cr. Res,
Canada Chiquita
Canada Gobernadora
San Juan Reservoir

LOCATION

35°47.5N 119°46.3"¥W
36723.5°N 119755.25'N

34°48'N 118°34.5°W
33748.2'N 118°5'W

37°6.6'N 120748 W
37°0.1'N 120748'W
37°15.5'N 120°50°K
37°17.57N 120°49'W
3?‘4.9'H_121°1.4'H

37°4,9°N 121°1.4°W
37°4.75°N 1217 1°W

37715'N 120°42.5'W
37°14.3N 120°51.5'W

17°12.5'N 120°28'W

36 34.2'N 121746°W

33N 117742 .3'W
33.75°N 117°37.25'W

33
33
33 1
33°31°N 117734V

-] 2 = a

42

33.6°N 117 35.15'W -

ND
NO

NO
NO

“NO

MO

NO
NO

NO
ND
HO
NO

UNEK..
LINK.

UNK.
UNK.
UNK.

UK.
UNK.

UNK.
UNK.
UNK.
UNK.

NO
NO

‘RO

NO
Ha

YES

NO
NG
HO
NO
NO
NO

NO



COUNTY
SITE LOCATION

RIVERSIDE: :

1. Quarry 337530 117.4.1'H
2. Duck pond 33 56°N 117 7'W

SACRAMENTO:
koess ler
Hanchao Seco,
sarly
late
Calvine/Bradshaw
¥ian Vleck Ranch
Latrobe
ATta Mesa
Colony Road
early
late
FoTlsom
early
late
Scott Marsh
early
late
later
Davis {late)
Sheldon
Knox
Brad/E 1der
ExceTstor/Jack
Elder Creek
Grant Line {late)
early
late
Fagles Nest
Mather
Sloughhouse (Tate}
Clay/Dillard {late)

SAN DIEED:

1. Lindo Laka 32°51.5°N 116°55Y
2. Jatumba 32°37°N 116 117W

SAN JOAQUIN:

1. Lewallen Ranch 38°3.5°N 121°3.1'W
SAN LUIS OBISPO:

1. Cattail 34°55.8'N 119°30.75'W

A3

ALL NESTING SUBSTRATE
USED? OVERLAP NESTS?

UNK.
UNK.

YES NG
NO ?
NO ?
HO ?

YES YES

YES NO

YES NO
* NO
* NO
YES 7

UNK .
UNK.
UNi. .
NG NO



COUNTY ALL NESTING SUBSTRATE

SETE LOCATION USED? OVERLAP NESTS?

SANTA BARBARA: |

1. Nettles 34°56.2°N 119736’ W YES ' YES
TEHAMAH:
1. Berry II 39°47.3'N 122°13.6'W UNK.
TULARE:
1. Canal YES YES
YOLO: _
1. County Road 38739.2'N 121°53.4"} UNK.
YUB#:
1. Blackberry 39°17.9°N 1217 30°W NO NO

* This is a linear colony extending for several kilometers. Hence,
saturation and its relationship to foraging areas cannot be determined.

Ad
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ﬂFPENﬂIK 2b. Colenies seen by CF§G-Natiomal Audubon Society Survey, not seen
¥ us.

ALAMEDA -
Across from GE plant off Highway 84 (Vallecitos Rd.)
April 28 300-400  willows apparently nested Peelers, H. via
: Granhotm
Calaveras Road, near I-680, 100 yards north of Lonestar Gravel.
Ho data 1, 1,000 narrow flowersd nested Peetars, H. via
thistle Granhotm

East side.of Agnino Road, n. of Springtown Road. mile north of Springtown Rd.
1/2 mile n. of May Scheol Road. Farm pond on the right.
April 23 15 cattaitl frenetic movement

in and out Aspen Mayers

CONTRA COSTA:

Danville, End of Lawrence Road. Through locked metal gate, through drag gate
to immediate right, hike west approx. 1/4 mile.
April 23 300-350 cattails and nest material

tule carried Aspen Mayers

KERN:

South edge of Kern Riverbed '
April 24 5,000 nettiles incubation? Mark Chichaester

Kern River recharge of groundwater area
April 24 20,000 mesquite,

nett les settling : Mark Chichester
Little Creek Marsh
April 23 100 cattails not stated on

: front of form Rich Saval

KINGS:
Crescent Bypass NE Lemoore HAS
June 13 1,000-1,500 cattails not staied ail Presley, Rob Hansen
KLAMATH:

of f Highway 57 _
June 6, 1994 400-500 nettles not stated Dawn Follanshee

of f Klamath Falls - Malin Highway 0.3 miles W. of Adams Pt. Road
June 23, 1994 urknown blackberries not known [Dawn Follansbee

along ﬁighway 97 SE of Hagelstein Park
June 28, 1994 not stated netties not stated Dawn Follansbee

A39



LASSEN;

1.5 mi E Johnstonvilie

Lower Klamath
June 20, 1994

Lower Kiamath
June 8, 1994

Lower Klamath
May 17, 1994

Lower Klamath
May 26, 1994

Lower Kiamath
June 3, 1994

May 2% 100-200  cattails carrying food Tim Manotlis
MERCED:
Merced NWR, 1/2 mile north. _
May 22, 1994 1,000 H. berry incubation? Mike Peters
SAN JOAQUIN:
Landfill at 580 and Corral Holiow Road
Aoril 30
SISKIYCH
* Lower Klamath NWR
May 5, 1994 1,500 nettles not stated Dave Mauser
Lowar Klamath Lake, SW Coraer _
May 5, 1994 800 nett tes carrying nesting Dave Mauser
: material
Lower Klamath Lake, west side unit 3A
May 12, 1994 700 nettles not stated Dave Mauser
Lower KTamath NWR, west side of unit 3A {same as above?)
June 6, 1994 4G0-500 nettles not ‘stated Dawn Follansbee
fower Klamath NWR, easi edge of unit 3A :
Juns G, 1994 nettles ' successful Dawn Follansbes

200-300

NWR, _ .
400-500 cattails and bulrush feeding yq. Dawn Follansbee
HWR, West edge of unit 8B

300-400  netiles Dawn Follansbee

successful

Lake, South side of unit 9A adjacent to "P" canal

400 nettles not stated Dave Mauser
MWR, WUnit 13A

1,080 nettles not stated Dave Mauser
NWR, NE corner unit 13B

200-30G netttes Dawn Follansbee

successtul
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STANISLAUS:

1/4 So. of Hwy.4 along Duntom Road
May 28, 1994 <1.000 willows, cottonwood
' not stated

Norih side of Highway 4 where it crosses Rock Cresgk
May 28, 1994 2,000-4,000

willows - not stated
TEHAMA:
On Toomla Creek at the Tehama and Yina Road Crossing
June 9, 1994 250 blackberry, proavisioning
willow,
cottonwoad

Ak

Jon Hinter

Jon Winter

Anonymous



APPENDIX 3. Landowner status of Tricolored E]ackbird colonies observed

- in 1984. Only colonies observed by the authors are included.

is determined by multiplying number of nests times 1.5.

COUNTY _
SITE BREEDING SITE
ALAMEDA:
Biackberry Private
Quarry I Private
Quarry II Privaie
Total
BUTTE :
Marvin Owen Private
Total
COLUSA: .
coc 1 Private
coc II Private
Delevan NWR Federal
Pyie {Arbucklae) Private
Total '
FRESNQ:
Producers Dairy Private
Mendota State
Total
GLENN:
Mid-America Dairy BErivate
Quarry 2 (Owen) Private
Thunder Hiil Private
Baryvy 1 Private
Chrome 1 Private
Chrome 11 Private
Howard Slough State
Total
KERN:
Kern HNHR Fedaral
Twisselman OQverpass Private
Wildwood Road Private
Poso Cresk Private

Kern R. Recharge
Kern Riverbed

Total

city {Bakersfield)
city {Bakersfield)

A4 2

Privatae
Private
Private

Private

Private
Private
Private
Private

Private
?

Private
Private
Private
Private
Private
Private
Private

Private
Private
Private
Private
SAMmE

Mumher of birds

FORAGING ARENA  ADULTS

3,500
3,000
1,000

7,500

1,500
1,500

16,000
50,000
12,000

800

72,800

20,000 '
200 {Bruggemann}

20,200

25,000

10,000

32,000

2,500

2,300

2,000

5,000 (Grecco)

78,800

1,525

2,000
28,000

11,600
20,000 {Chichester)

city & Private 5,000 (Chichester)

69,125



Appendix 3, continued............

LOUNTY
SITE BREEDING SITE FORAGING ARENA  ADULTS
KINGS:

18, site 1 Private Private 800
Lemoore Water district Private 11,300
Total 11,900

LOS ANGFLES:
Holiday Lake Water district Private 2,000
E1 Dorado Park County park unKnown 500
Total 2,500
MERCEDR:
Los Bangs, Lot 4 S5tate Private
fariy nesting 2,500
Late nesting 7,508
Los Banos, 014 Salt  State Private

STough b00

San Luis NWR . Federai Private,
{West Gallo) Federal
aarly 20,000
mid 70,000
late 15,000
Bose Road Private Frivate 3,000
0‘Neill Forebay, State Private
blackberry I 1,000
0‘Neill Forebay State Private
Blackberry IT 5,000
0°Heill Forebay, State Private
cattail ' 2,000
Elackberry, 22070 Private Private
Hwy. 140 500
Arena Piains Federal Federal 600
Kesterson Federal Federal 500
Merced NWR [vic.] Federal unknown 1,000
Totat 129,200
MONTEREY :
Laguna Seca State Private,
early state 2,500
late 2,000
Total 4,500



Appendix 3, continued....

COUNTY

.......

SITE BREEDING SITE

DRANGE :
Sulphur Cr. Res.

Camada Chigquita
Canada Gpbernadora
San Juan Reservoir

Total

RIVERSIDE:
Quarry
Duck pond

Tatal

SACRAMENTO:
KoessTer
Rancho Seca,
early
late
Calvine/Bradshaw
Van ¥ieck Ranch
Latrobe
Alta Mesa
Colony Road
early
late
Falsom
earty
Tate
Scott Marsh
early
late
later
Davis (late)
Sheldon
Knox
Brad/E1der
Excelsior/Jack
Elder Creek
Grant Line {late)
garly
Tate
Eagles Nest
- Mather
Sloughhouse (late)
Clay/Diliard [late)

Total

County Park

Private

Private
Private

Private
Private

Private
Private

Private

Private

Frivate
Private
Private

rubklic {college)

Private

Privato
Private
Private
Private
Private
Privata
Private

Private
Private
Private
Private

Ah 4

FORAGING
ARENA

Privita,
County
Private
Private
Frivate

Privata
Private

Private
Private

Private
Private
Private
Private
Private

Private

Private

Private
Private
Private
Private
Private
Private
Private

Private
AFB, Private
Private
Private

ADULTS

1,000
4,500
3,000
1,000

200
5,600

4,000

20, 000
7,000

250
4,000
4,000
3,000

409
400

6,000
5,000

4,000
5,000
750
1,000
500
15,000
4,500
15
7,006

6,750
2,500
1,000
9,000
40
400

9,500

5,200

(Manolis)

{Manolis)

113,505



Appendix 3, continued

COUNTY
SITE

SAN DIEGO:
Lindo Lake
Jacumba

Total

SAN JDAQUIN:

LewaTlen Ranch

Total

5AN LUES OBISPO:
Cattatl

Total

SANTA BARBARA:
Nettles

Total
TEHAMAH:
§ Berry II
Total
- TULARE:
Canal
Total
YOLO:
County Road

Total

YUBA:
Blackberry

Total

GRAND TOTAL

----------

BREEDING SITE

Public, County
7 (park}

Privale

Frivate

Private

Private

Private

Private

Private

FORAGING ARENA  ADULTS

Private
URK huwim

Frivata

Private

Private

Frivate

Priyate

Private

Private

2,000
400

12,500

300

3,000

2,000

53,000

600

13,500

2,400

{Augustine)
12,500

300

3,000

3,000

50,000

600

13,500
608,530

* This 15 not an estimate of the TricoTlored Blackbird popuiation in 1994,
Sea itinerant hreeding, pp. 34-35 for a rationzlization of population numbers,

£G5S



Appendix 4, Tricolored Blackbirds In Southern California

Richard Grey

My survey of Southern California consisted of two separate trixi'i; the first was from April
27, 1994 1o May 1,194, and the second was from May 14, 1994 to May 18, 1994. T searched for
tricolors and their colonies by visiting historical sites, and following the suggestions of naniralists
m the region. The main reference used for historical sites was Beedy etal, {1991). In addition,
several natoralists and individuals with the Tricolored Working Group provided me with valuable
leads to possible colonies and access to private properties with colonies. My second trip to
Southern California included visits to sites that were reportad in the April 23, 1994 statewide
Census.,

I observed 10 tnicolor colonies in 1994 (Table i); [ estimated these colonies had a total of
19,600 individuals, There were three colonies reportad to me in 1994 that ¥ did not observe (Table
1)—they had an estimated total of 223 individuals, Therefore, 13 Southern Califérnia colonias
were seen in 1994 with an estimated total of 19,823 individuals.

Table 2 summarizes historical sites that I visited in 1994 but did rot see any wicolored
blackbirds. Table 2 also lists possible reasons why these sites may not be suitable for colonies. It
is important to note that because 1 did not see any tricolors at these sites does not mean these sites
are not used or that tricolors are not nesting nearby. For example, 1 visited San Jacinto Wildlife
Area rwice this year and did not see tricolors nesting there, bt there were two colonies found less
than three miles from here with approximately 5,200 individuals present. Also, [ may have missed
tricolors at one of these sites because I visited most of these sites only once during the season and
they may have nestad at these sites at a different time of the year.

It is difficult to interpret any comparisons of the data of previous years 10 this year's data
because of the differences m methods and efforts in searching for wricolors.

The futre of incelored blackbirds in Southern Catifornia is dependent on the future of
available nesting substrate and foraging habirat In Southem California the nesting and foraging
habitat required by tricolors is lost by removing nesting substraie when land management
;equiremenls do not accomodate tricolors, or by eliminating nesting and foraging habitat to build

Quses.

Of all of the sites in Souihern California I visited this year the sites in Orange County are
probably the most vuinerable 1o loosing their nesting and foreging habitat to housing development.
The nesting site at Sulfur Creek Reservoir, one of the four sites in Orange County, 15 not
threatened, but the foraging habitat is being lost to housing development Most of the area directly
surrounding the park that houses the reservoir kas been recently developed or is currently being
developed. This is depleting much of the foraging habitat for the birds at this site.

Simtlarly, much of the foraging habitat has been lost to housing development near Canada
Gobernadora, but rancho Mission Viejo, just south of this site, provides suitable foraging habitat.
On the other hand, the nesting habitar at Canada Gobemadora belongs to the Coto de Caza housing
development and is Hkely to be eliminated as development continues, The sites in Rancho Mission
Viejo, Canada Chiguita and San Juan Reservoir, will probably subsist if the current land use
practices continue, Even though [ am unfamiliar with plans for housing development on Rancho
Mission Viejo I must note that this property is very anractive for housing, and the property adjacant
to the north and west is either currently being prepared for housing or alreadyt has been developed,

Add



In addition 10 sites lost to housing development sites may be’lost when their nesting habitat
is destroyed or altered. For example, at Holiday Lake in Los Angeles County the West Valley
County Water District is considering removing the cattatls from Heliday Lake.

In order 10 be knowledgeable of the current populadons in Southern California and predict
their future we should plan o monitor these populations and the fulure of their habitats, Current
knowledge of tricolors and thetr habitats in Southern California will give us the opportunity to react
to land management decisions that would negadvely affect tricolors.
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Table 2: Summary of Historical Tricolored Blackbird
Nesting Sites in Southern California Where
Birds Were Not Seen in the Spring of 1994

County Location Possible reason why location is
not suitable
Los Angeles  Antelope Valley Pinte Ponds has suitable nesting
. -Piute Ponds substrate, but there is not suitable
-Misc, duck ponds foraging habitat nearhy. Most of the
valley is unsuitable foraging habitat,
except for the west end near Holiday
Lake. :
Leona Valley - Some of these lakes have potentizl
-Elizabeth Lake nesting substrate, especially Munz or
-Lake Hughes Forest Lake, but the surrounding areas
-Munz or Forest Lake may not be suitable for foraging.
Crange Charles W. Twinkla Park Insufficient foraging and nesting
habitat.
Huntingion Beach | Insufficient foraging habitat
-Carr Park .
-Huntington Central Park .
Peters Canyon Reservoir Insufficient foraging habitat
Riverside San Jacinto Wildlife Area This location is suitable, but tricolors
nested in a duck pond nearby.
San Diego Old quarry east of Santee Insufficient foraging habitat.
Santee Lakes

Cid Mission Dam on 5.0 River
Lower (tay Lake
San Pasqual Valley

Guajome Lake
Whelan Lake
Tijuana River Yalley

AL2

Insufficient foraging habitat.
No nesting substrate. |

Potential foraging habitat, but no
nesting substrate, .

Insufficient foraging habitat,
No nesting substrate.

Insufficient foraging habitat
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APPENDIX 6. MNest substrate of 1994 colonies and estimated date of first egg
based upon inspection of nests or settlement dates. FEstimates are based upon -
12 days incubation and 4 days nest building. MNumber of birds is determined by
muttiplying numher of nests times 1.5.

COUNTY SITE ADULTS SUBSTRATE FIRST EG&
ALAMEDA: {other}
Blackberry 3,500 Himalaya berry May 5
Quarry I 3,000 cattail *April 9
Quarry II 1,000 cattall *Aprii 10
Total 7,500

BUTTE:  {Sacramente Yalley)
Owen, Marvin 1,500 Himalava berry,
ash, willow, b, buttonbrush
(Lephalanthys gggidentaiis)
vailey oak {Quercus )ohata),

native blackberry June 16
Total - 1,500
COLUSA: {Sacramento Vailey)
Pyle {Arbuckls} 800 cattail *April 10
cot 1 10,000 cattail May 28
coc Il 50,000 cattail May 31
Delavan NWR cattail _
late 6,000 June 15
later 6,000 ~ June 24
Total : 72,800
FRESNO: (San Joaquin Valley)
Mendota 200  cattail *March 30
Producers Dairy 20,000 silage (beardless '
_ barley *hpril 5
Totail 20,200
GLENN: (Sacramento Valley}
Chrame 1
early 2,000 catiail *April 26
late 300 June 2
Thunder Hill 32,000  wheat, thistie, mustard May 3
Chrame I 2,000 cattail May 8
Mid-America Dairy 25,000 catiail May 21
Berry I 2,500 Himalaya berry,
native blackberry May 31
Quarry 2 {Owen) 5,000 cattail, arboreal June 10
5,000 willows June 28
Howard Slough 5,000 Himalaya and native May 27
Total 78,800

ABZ



Appendix 6, continued

-----------

COUNTY SITE ABULTS SUBSTRATE FIRST EG&
KERNM: {San Joaguin Valjey)
Kern NWR 400  cattail *April 21
second effort 1,125 May 11
Twisselman Overpass 2,000 cattaid *April 13
Wildwood Road 28,000 silage (beardless barley,
0ats, mustard) *April 10
Pasg {reek 11,600 sitage (beardless barley,
oats, mustard) **Aprit 27
Kern R. Recharge 20,000  mesquite, nettles *Tate-April
Kern Riverbed 5,000 nettles mid-April?
Total ' 68,125
KINGS: (San Joaquin)
15, sijte 1 600 . cattail *April 13
{ emocre 11,300  cattaitl early June
Total 11,300
LOS ANGELES: {Southern California)
Hotiday Lake 2,000 cattail April 30
E1 Dorado Park 500 cattail April 30
Total 2,500
MERCED: {5an Jdoaguin)
Los Banos, Lot 4 cattail
early 2,500 May 4
late nesting 7,500 June 8
Los Bangs, 07d 3alt cattail
Slough HY May 9
San Luis NWR silage (beardiess barley,
(Hest Gallo} pats, thistie)
first 23,000 *April 18
second 70,000 April 28
third 15,000 Hay 9
Bose Road 3,000 Himalaya berry *Aprit 17
(0'Neill Forebay, ' Himalaya berry
Blackberry 1 1,000 *April 16
0'kKeill Forebay Himalaya berry
Blackberry 11 5,000 -®April 19
0'Neill Forebay, 2,000 cattail June 4
Blackberry, 22074 Himalaya berry
Hwy. 140 500 *April 19
Arena Plains 600  Himatlaya berry
Kesterson 500 cattail - May 15
Merced HWR ¥ic. 1,000 Himaltaya berry *April 16
Total 129,200

AG3



Appendix 6, continued ...........

COUNTY SITE ADULTS
MONTEREY: {other)
Laguna Seca
egariy 2,500
late 2,000
Total
ORANGE: (Southern California)
San Juan Reservoir 1,008
Sulphur Cr. Res, 1,000
Canada Chiguita 4,500
Canada Gobernadora 3,000
Total
SACRAMENTO: {Sacramento County)
Koesslaer 4,000
Ranchg Seco, .
garly 20,000
late 7,000
Calvine/Bradshaw 250
Yan ¥leck Ranch 4,000
Latrobe 4,000
Alta Mesa 3,000
Colony foad
aearly 400
late 400
Folsom
early 6,000
late 5,000
Scott Marsh
garly 4,000
late 5,000
later . 780
Davis (late) 1,000
Sheldon 500
Knox 15,040
Brad/Elder 4,500
Excelsior/Jack 15
Elder Creek 7,040
Grant Line
early 5,750
late 2,500
Eagles Nest 1,000
Mather 9,000
SToughhouse {late} 40

Clay/Dillard (late) 440
Total

SUBSTRATE

catiail

cattail

bylrushes

cattail
cattail

Himaiaya
Himalaya

unknown
cattail
Hima laya
Himalaya
Himalaya

ag ditch
Himalaya

cattail

Hima laya
Himalaya
Himalaya
Himalaya
Himalaya
Himalaya
Himalaysz

Himalaya
willows

Mustard,
Himalaya
HimaTaya

berry
berry

harry
berry
berry

berry

berry
berry
berry
berry
barty
berry
hervy

berry,
weeds,

berry
berry,

muitifiora rose

Himataya

Ab4

berry

FIRST EGG

*April 1D
May 18
4. 580

“Aprii
May 3
May 17
unknown

9,500

*April 17

*April 18

May 15
*late April

May 4

May 22
**April 26

*April 14
May

*April 14
May

*pril 20
May &

May 18
May 6 .
*pril 19

**April 27
*hpril 21 -
*April 20
*April 20

*late Aprii (Manolis)
May

May 1
*late April

May ©
May 10

113,505



Appendix &, continued ........ eeranens
COUNTY SITE ADULTS SUBSTRATE

RIVERSIDE:  {Southern California)

Duck pond 5,000 nettles and cattail -
Quarry | 200 cattail
Total
SAN DIEGO {Southern California}
Lindo Lake 2,000 cattail
Jacumba 400  cattail
Total

SAH JOAQUIN: {5an Joaquin)
Lewallen Ranch 12,500 Himalaya berry
Tatal
SAN LUIS OBISPO  {other)
Cattafi’ 300 cattail (area)
Tatal
SANTA BARBARA (other)

Nettles nettles, Atriplex
early 2,000
Tate 1,000
Total

TEHAMAH; (Sacramento Valley)

Berry Il 3,000  Himalaya berry
Total
TULARE: {San Joaquin)

Canal 50,000 sitage (barley,
' mustard, oats)
Total
YOLO: (Sacramento Valley)
County Reoad 600 cattail
Total

A65

FIRST EGG

April 22
May 19
May 21

5,200

May 19
{May 15 present]

2,400

*late-April?
- 12,500

[May 8, May 15-present]
300

*Anril 23
May 17

3,000

June 1

3,000

*April 9
50,000

June

600



Appendix &, continued ...............
COUNTY SITE AHILTS SUBSTRATE . FIRST EG&

YUBA _ {Sacramento Yalley)

Blackberry 13,500 Himalaya berry May 19
Total 13,500
GRAND TOTAL y 608,530

AbBO



APPENDIX 7. Estimation of the San Luis colony as of April 23.

The San Luis colony was expanding rapidiy at the time of the census and
came to include an estimated 90,000 birds by May 4, when we were First.
permitted to visit this colony. Woolington’s estimate on April 22 was
20,000+, Wooiington also estimated that the colony occupied 50 acres and
showed approximately that areaz on a map of the colony. Our final analysis of
"~ this celony on the ground after the breeding season showed that 83 acres was
colonized at some time during the breeding season. The entire issue is
complicated by an zpproximately 37% blowdown after May 4 and additional nest
initiation. Our estimate of 70,476 adulis was based upon 46,932 nests present
after the breeding season and does not including the blown down nests.

Reanalysis of map by us shows a colonized area of 45 acres. Nest density
at this colony was determinad as follows:

Area of hayfield settled with tricolor nests: 83 acres
Blown down area: 37%
Residual arez cccupied by nests : he.3 acres
Nests located in this area - 45,932

Nests established after blowdown 13,333

Calcylated nests prior fo blowdown plus
established after blowdown

{53,331 + 13,333) 65,664
Estimated number of birds nesting per season
(66,664 X 1.5 to include males) 99,9%6
Colony nest density at seasons end 1/5.4 square yards of

. occupied area
Now, for the 45 acras marked by Woslington and Peters:
At 1/5.4 sq. yds. we estimate 40,333 nests
Transects show that additional birds settled on gceupied areas after
April 23. For the available transect established on May 4 with Mike Peters,
25 of 32 nests were developed to the stage where they would have been
established on April 23. This determination is based upon hatching dates,
40,333 nests X 25/32 31,510 nests
This eguals 30,510 X 1.5 47,265 adultis
The colony increased at this time at a rate of 3795 adutts per day, not
necessarily evenly, but calculated for this estimate fo accommodate
the increase between April 22 and April 23 51,060 adults

To round of f and place proper emphasis upon the crudeness of our estimate, we
adJjust to 50,000.
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APPENDIX 8. Heritage Colonies and Habitat Development.

We define heritage colonies by examples as the stream side colonies in
the Bitter Creek NWR, the Kern River head water colonies, the intermittent
colonies along LittTe Panoche Creek, the Laguna Seca CoTony in Monterey County
and the Scott Road Colony $n Sacramento County. These colonies are all
dependent upon natural runoff as opposed to pumped water {Scott Road source
never observed, Little Panoche is below reservoir and depends upon controlied
effluent). None of them.are places in exotic plants and none seem fo be in the
way of imminent destruction. All are in esthetically pleasing surroupdings
and several of them are suitable for viewing by ecotourists,

The steady (successful every year) colonies at 0'Neill Forebay {Merced
County} deserve close consideration because they are productive of
fledgtings and have a confirmed dependable water source {San Luis Reservoir),
This area should be visited by anyosne contemplating Tricolored Blackbird
management because it clearly demonstrates habitat reiationships and the
potential to produce beoth cattail and berry nesting substrates. This area is
decidediy badly planned esthetically, but is a Tricolored Blackbird producer.
Like many other areas it is vulnerable to losses gof foraging habitat
{agricultural intensification, housing development, roadside attraciions).
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APPENDIX 9; A Short History of the Politics and Abundance of Tricolared
Blackbirds: )

1893  Heerman reports clouds of blackbirds in the Central Vailey.
1930s Neff reports tens of thousands of blackbirds on the Sacramento market.

1931-1936 Neff surveys Tricolored Blackbirds and finds a 300,000 bird colony
in Glenn County. Despite reports at that time to the contrary, he
reports that no decline is evident.

1959-1960 Orians does thesis work. Finds fall breeding, largely unsuccessful
(the birds, noft Orians}., A 120,000 bird colony is described at the
Capitol Outing Ciub in Cotusa County.

1959  Collier works ih Southern California, also thesis bound, Observad
interaction with redwings, isolating mechanisms, excellent reports of
reproductive success and infiuence of ¢limate upon RS,

1966 Payne does a thesis on the physiology of reproduction. He monitors
colony abundance at several localities and discovers a short interval
between successtul nesting attempts with 2 single marked bird.

1968-1972 DeHaven makes a major effort to determine movewment patterns. He is
the first full time employed person to work on tricolored blackbirds.
The project documents movement from throughout the Central ¥alley to
the Sacramento YaTley in fall. He suggests that the Southevrn
California population may be separate. '

1874-1975 Hosea does thesis work. Sees colony Tlost to herbicide overflight
at cattail marsh in the Sacramento Valley.

1986, 1987 The Targest coloeny in the world, at the Kesterson NWR fails (1986)
due to successful efforts by the USFWS to reiocate birds out of harms
way. Beedy dogss field work.

1991  Beedy and Saunders complete survey from reports and Titerature, find
35,000 birds and petition US and California to list as Endangered.

1991 Liz Cook and Bill Hamilton initiate observations of Tricolored
Blackbirds Tate in the season, and with Hans Peaters save a 3,500 bird
coiony in Alameda County.

1992  Eeedy and Hayworth report eievated selenium levels from earlier
collections of nestiings at Kesterson. Report major mortality at Colusa
NWR, Black-Crowned Night Hevrons implicated.

1592-1994 Cook, Hamilton-do fuli time field work during the breeding season.
They recommend with Bowen that Tricolored Blackbirds not be Tisted as
Endangered in  July, 1992.

They discover itinerant breeding and differential RS in alternative

habitats., The implication is that the Ceniral ¥Yalley refuges, as now
constituted, are sinks for Tricolored Blackbirds.
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They report heavy losses of breeding birds to harvest gperations. They
participate in negotiations with growers to save large colonies from
destruction, but in the end argque that it is pointless and that effort
shouid bhe spent in maintaining heritage colonias resembling nature in
California.

A climate of distrust of conservationists by the agricuTtural
communities begins to break down as nothing counterproductive happens
to Tricolored Blackbirds or property rights. But there fs no plan te
manage beyond the refuges.

The wor1d population is estimated to be somewhere between 275,000 and
400,000 by Cook, Hamilton and Richard Grey -in collaboration with the
H&S, CF&G and USFWS personnel.
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