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Cattle Tyrants
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ABSTRACT.—The Screaming Cowbird (Molothrus
rufoaxillaris) is one of the most specialized brood
parasites with only three known hosts: Baywing
(Agelaioides badius), the main host throughout most
of its range, and two alternative hosts in some areas of
its distribution, Chopi Blackbird (Gnorimopsar chopi)
and Brown-and-yellow Marshbird (Pseudoleistes virescens). We studied Screaming Cowbird parasitism in
northeast Argentina where this parasite uses Baywings
and Chopi Blackbirds as hosts. We monitored 69 nests
of Baywings, 251 of Chopi Blackbirds, 31 of Solitary
Caciques (Cacicus solitarius), and 30 of Cattle Tyrants
(Machetornis rixosa). The frequency of Screaming
Cowbird parasitism on Baywing nests was 80% and
was 46% for Chopi Blackbirds. We recorded one event
of Screaming Cowbird parasitism on one nest of
Solitary Caciques and three events of Screaming
Cowbird parasitism on one nest of Cattle Tyrants. The
identities of parasitic eggs in both hosts were confirmed
by sequencing the mtDNA control region. We propose
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these events of parasitism resulted from recognition
errors by Screaming Cowbird females that regularly
parasitize Baywings and Chopi Blackbirds. The nest of
Solitary Caciques had been frequently visited by a pair
of Baywings before Screaming Cowbird parasitism
occurred, and the nest of Cattle Tyrants was near an
active Chopi Blackbird nest that had been previously
parasitized by Screaming Cowbirds. Received 5 January 2010. Accepted 7 April 2010.

The Screaming Cowbird (Molothrus rufoaxillaris) is a specialized brood parasite, which
exclusively uses the Baywing (Agelaioides badius) as a host throughout most of its range
(Mason 1980, Fraga 1998). It also parasitizes the
Brown-and-yellow Marshbird (Pseudoleistes virescens) in some areas (Mermoz and Fernández
2003) and the Chopi Blackbird (Gnorimopsar
chopi) (Sick 1985, Di Giacomo 2005). Other
species have been reported as hosts of the
Screaming Cowbird, but there is general agreement that most of these reports were based on
mis-identified Shiny Cowbird (M. bonariensis)
eggs (Friedmann 1963, Mason 1980, Fraga 1986).
One hypothesis posited to explain host specificity in brood parasites is that females imprint on
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their foster parents and, once mature, search for
nests of the same species in which to lay their
eggs (Nicolai 1964, Slagsvold and Hansen 2001).
This hypothesis has been directly supported by
experiments with captive brood-parasitic Village
Indigobirds (Vidua chalybeata) bred in captivity
and foster-reared by their normal host or by an
experimental foster species and tested as adults
for host choice (Payne et al. 2000). Indirect
evidence in support of this hypothesis include: (1)
the host specificity of Common Cuckoo (Cuculus
canorus) females, but not males (Marchetti et al.
1998), and (2) the association between host
species and parasite’s mitochondrial, but not
nuclear DNA (Gibbs et al. 2000).
Host imprinting and occurrence of recognition
errors when parasitic females search for host nests
(i.e., to lay eggs in nests of hosts other than the
foster parents) may result in use of new hosts.
This may lead to the formation of host specific
races, if only females imprint on their hosts as by
Common Cuckoos (Gibbs et al. 2000) or in
speciation, if both males and females imprint on
their hosts (i.e., indigobirds [Vidua spp.]; Payne et
al. 2002, Sorenson et al. 2003).
Friedmann and Kiff (1985) suggested host
imprinting may also occur in cowbirds and
individual females may be host specialists. The
evidence, however, is controversial for Brownheaded Cowbirds (M. ater). One study showed no
genetic differentiation in mtDNA between cowbird chicks raised by two different hosts (Gibbs et
al. 1997), whereas results from another study at
the same site, showed that half of the females laid
in nests of a single host (Alderson et al. 1999).
MtDNA haplotype frequency distributions in
Shiny Cowbirds differed among parasitic chicks
from nests of four hosts (Mahler et al. 2007),
which indicate the occurrence of a non-random
laying behavior by females of this parasite. A
recent study (Mahler et al. 2009) of the host
specialist Screaming Cowbird, showed that frequency distributions of mtDNA haplotypes differed between cowbird chicks from nests of
Baywings and Chopi Blackbirds. This result
indicates host choice by females is not random
and female Screaming Cowbirds may preferentially parasitize nests of the foster parents. The
number of mutations between directly related
haplotypes in the latter study was small, which
indicates that haplotype divergence in the population is relatively recent in evolutionary terms.
Mahler et al. (2009) suggested a few Screaming

Cowbirds may have switched recently from
Baywings to Chopi Blackbirds, giving rise to a
new race that only uses the latter host.
Successful host switches require females to lay
eggs in nests of a host other than the foster parent
(recognition errors), that the new host successfully
rears parasitic females, and these females subsequently use the new foster parent as a host. We
present direct evidence through genotyped eggs of
Screaming Cowbird parasitism of two new hosts:
Solitary Cacique (Cacicus solitarius) and Cattle
Tyrant (Machetornis rixosa). Our study was
conducted in an area where Screaming Cowbirds
parasitize Baywings and Chopi Blackbirds. We
propose parasitism of the new hosts resulted from
recognition errors by Screaming Cowbird females
that regularly parasitize Baywings and Chopi
Blackbirds.
METHODS
Study Area.—The study was conducted at
‘Reserva Ecológica El Bagual’ in the Province
of Formosa, Argentina (26u 189 17.50 S; 58u 499
51.10 W). This reserve is an open savanna of
3,300 ha in the eastern or humid Chaco region.
Average annual rainfall at the study site is
1,350 mm and mean monthly temperatures vary
from 16.9u C in July to 26.7u C in January.
Data Collection and Analysis.—We monitored
nests of potential hosts of Shiny and Screaming
cowbirds during the 1997–1998 to 2008–2009
breeding seasons. We found 69 nests of Baywings, 251 of Chopi Blackbirds, 31 of Solitary
Caciques, and 30 of Cattle Tyrants. Most nests
were found during construction, laying, and
incubation, and were visited every 2–3 days until
chicks fledged or the nest failed. Individual eggs
were marked with waterproof ink and assigned to
the host or to Shiny or Screaming cowbirds on the
basis of background color, spotting pattern, and
shape (Fraga 1983). We also genetically identified
27 and 31 Screaming Cowbird eggs in nests of
Baywings and Chopi Blackbirds, respectively, by
sequencing the control region of the mtDNA
(Mahler et al. 2009). Screaming Cowbird eggs
from nests of Solitary Caciques and Cattle Tyrants
were also genetically identified. The initial
assignment of Screaming Cowbird eggs on the
basis of color and spotting pattern was confirmed
by genetic analysis in all cases. Frequency of
parasitism was calculated as number of nests with
parasite eggs or chicks divided by total number of
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nests found, and intensity of parasitism as number
of parasitic eggs per parasitized nest.
Genetic Identification of Screaming Cowbird
Eggs.—We sequenced a 600 base pair fragment of
the mtDNA control region using primers MBO-L1
and MBO-H2 (Mahler et al. 2007). We collected
Screaming Cowbird eggs and artificially incubated them for 48 hrs to obtain some embryonic
development. We kept eggs at 220u C until they
were processed. Embryonic tissue was obtained
from the eggs and stored in DMSO buffer for
posterior DNA extraction following a standard
ethanol protocol (Miller et al. 1988). PCR
reactions were performed as described by Mahler
et al. (2009). We sequenced the amplified
products on an Applied Biosystems Model 3100
Genetic Analyzer using ABI Big DyeTM Terminator Chemistry. We compiled the sequences in
Bioedit Version 7.0.5.3 software (Hall 1999) and
compared them with those deposited in the
EMBL, GenBank, under accession numbers
EU199785-EU199795 (Mahler et al. 2009).
RESULTS
Screaming Cowbirds regularly parasitized
Baywings and Chopi Blackbirds at our study site.
The frequency of parasitism of Baywing nests was
80% (n 5 69 nests) with an intensity of parasitism
of 2.4 6 0.2 eggs per parasitized nest (x 6 SE, n
5 51 nests). Frequency and intensity of parasitism
of Chopi Blackbird nests were 46% (n 5 251
nests) and 3.0 6 0.2 eggs (n 5 116 nests),
respectively.
Shiny Cowbirds parasitized only one of 31
nests of the Solitary Cacique (3%). We recorded
one event of Screaming Cowbird parasitism in
one nest of Solitary Caciques in December 2007.
Baywings had visited this nest several times
during the previous days and had tried, unsuccessfully, to usurp the nest. Screaming Cowbird
parasitism occurred before host laying and, after
parasitism, the caciques deserted the nest. The egg
was collected and incubated, DNA extracted, and
the control region sequenced. The sequence of the
mtDNA control region corresponded to Screaming Cowbirds’ haplotype H5 (Mahler et al. 2009).
We also monitored 30 nests of Cattle Tyrants
but Shiny Cowbirds parasitized none of them. We
recorded three events of Screaming Cowbird
parasitism of one Cattle Tyrant nest during laying
in November 2008. This nest was ,1 m from an
active Chopi Blackbird nest that was also multiple
parasitized by Screaming Cowbirds. Cattle Ty-
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rants incubated the Screaming Cowbird’s eggs of
which one hatched but the chick disappeared from
the nest 48–72 hrs after hatching. We collected
the other two eggs, one of which was rotten and
we could not extract DNA from it. The sequence
of the mtDNA control region of the other egg
corresponded to Screaming Cowbirds’ haplotype
H1 (Mahler et al. 2009).
DISCUSSION
We confirmed Screaming Cowbird parasitism
of two new hosts, Solitary Cacique and Cattle
Tyrant, in an area where this parasite regularly
uses Baywings and Chopi Blackbirds. Solitary
Caciques and Cattle Tyrants were previously
reported as parasitized by Shiny Cowbirds, but
until now they had not been mentioned as
parasitized by Screaming Cowbirds (Ortega
1998). We propose these parasitism events
resulted from recognition errors by female
Screaming Cowbirds that regularly parasitize
Baywings and Chopi Blackbirds. A pair of
Baywings had frequently visited the nest of
Solitary Caciques before Screaming Cowbird
parasitism occurred, and the nest of the Cattle
Tyrants was near an active nest of Chopi
Blackbirds that had been previously parasitized
by Screaming Cowbirds.
Baywings seldom build nests but rather exploit
a wide variety of covered nesting sites, including
old nests built by other species and holes in trees
(Fraga 1988, De Mársico et al. 2010). Baywings at
our study site usually use old nests of Greater
Thornbirds (Phacellodomus ruber) and Little
Thornbirds (P. sibilatrix) but, at times they usurp
and use nests of Solitary Caciques and becards
(Pachyramphus spp.) (Di Giácomo 2005). This
may promote recognition errors by Screaming
Cowbird females searching for nests occupied by
its main host. Baywings also use holes in trees,
which may have favored colonization of holenesting Chopi Blackbirds.
The first step in the process of colonization of a
new host would be occurrence of recognition
errors when parasitic females search for host nests
(i.e., to lay eggs in nests of a host species other
than their foster parents). We show this type of
error may occur at low frequencies in Screaming
Cowbirds. However, the low frequency of parasitism of Solitary Caciques and Cattle Tyrants
also suggests the other steps necessary for
parasitism of a new host (i.e., rearing parasitic
females that subsequently use the same species as
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a host; Payne et al. 2000, 2002; Sorenson et al.
2003) have not yet occurred in these hosts. The
three known hosts of Screaming Cowbirds
(Baywings, Chopi Blackbirds, and Brown-andyellow Marshbirds) are cooperative breeders
(Orians et al. 1977, Fraga 1991, Di Giacomo
2005), which suggests competition for food with
nest mates is critical for Screaming Cowbirds.
Thus, this parasite has only been successful in
hosts’ nests where competition is less intense, as
breeding pairs have one or more helpers at the
nest that contribute to chick provisioning (De
Mársico and Reboreda 2008). This hypothesis
requires further investigation.
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