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The New World Blackbirds (Icterinae) have been the
focus of many studies including recent investigations
of the evolution of sexual dichromatism (Irwin 1994)
and sexual dimorphism (Webster 1992) in relation to
mating system. Such comprehensive studies are pos-
sible because of the extensive literature available on
the breeding behavior and social organization for many
species. The genus Agelaius is of particular interest
because mating systems, parental care patterns and sex-
ual dimorphism vary among species (Orians 1980,
Webster 1992, Irwin 1994). Within this genus, the Red-
winged Blackbird (4. phoeniceus) and the Tricolored
Blackbird (4. tricolor) have been the focus of many
studies and as a result their habits are known best
(Orians 1961, Payne 1969, Searcy and Yasukawa 1995).
In contrast, other members of this genus, such as the
Red-shouldered (4. assimilis; formerly A. phoeniceus
assimilis, see below) and Tawny-shouldered (4. hu-
meralis) Blackbirds, have been studied very little and
are relatively unknown.

In this paper we describe the breeding behavior of
these two Caribbean species. Both of these species are
non-migratory permanent residents with restricted dis-
tributions. The Red-shouldered Blackbird breeds ex-
clusively in the marshes and swamps of western Cuba
and the Isle of Pines, whereas the Tawny-shouldered
Blackbird breeds in the open lowland country of Cuba
and Haiti (Bond 1971). The Red-shouldered Blackbird
was previously considered a race of the Red-winged
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Blackbird but recently has been considered as a sepa-
rate species (Garrido and Kirkconnell 1996, AOU
1997). We have shown previously that these species
differ dramatically in their vocal behavior (Whitting-
ham et al. 1992). Here we show that these species also
differ in several aspects of their breeding behavior and
the plumage of nestlings. In many of the traits that we
examined the Red-shouldered Blackbird is more sim-
ilar to the Tawny-shouldered and Yellow-shouldered
Blackbirds (Agelaius xanthomus) than to the Red-
winged Blackbird or other species of Agelaius.

METHODS

We studied Red-shouldered and Tawny-shouldered
Blackbirds at Guama, Cuba. Guama is located in the
Zapata Swamp, approximately 162 km southeast of
Havana. Guama consists of 12 small islands near the
edge of Treasure Lake. We observed the breeding be-
havior of both species during the nesting period (25
May—4 June, 17-18 June and 1-2 July) in 1993. Ob-
servation periods during the nest-building, incubation
and nestling periods were 30-240 min each day. Birds
were watched continuously while their activities were
recorded on cassette tapes which were later transcribed.

We caught 50 Red-shouldered Blackbirds (in 1992)
and 20 Tawny-shouldered Blackbirds (in 1993) in mist
nets and all birds were banded with a unique combi-
nation of colored leg bands. For each bird the following
measurements were taken: (1) bill length, depth and
width, (2) tarsus, wing and tail length, (3) length and
width of epaulet, and (4) body mass. During the nesting
period, egg mass and nestling body mass also were
recorded at nests which were accessible. Means are
presented with their standard errors.

RESULTS
MATING SYSTEM

Throughout the nest building, incubation and nestling
periods we observed birds only in pairs for both spe-
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cies. Thus, both Red-shouldered and Tawny-shoul-
dered Blackbirds appeared to be socially monogamous.
In addition, we observed Red-shouldered Blackbirds
singing and foraging only in pairs during the pre-nest-
ing period (Whittingham et al., unpubl. data).

TERRITORIES, NEST SITES AND NEST
BUILDING

We observed six pairs of Red-shouldered Blackbirds
on their breeding territories at Guama. Territories were
established in the vegetation (primarily Typha spp.,
Phragmites spp. and Sagittaria lancifolia) along the
periphery of Treasure Lake and nests were built ap-
proximately 20 cm above the water. Territories were
700 + 128 m? with a 200~250 m edge along the lake.
The six pairs we observed held adjacent territories;
other breeding pairs were distant even though there
appeared to be abundant suitable habitat nearby. There
were only two nests with completed clutches during
our observations of the six pairs. Nest (n = 2) mea-
surements were as follows: outside diameter of nests
at top = 92, 105 mm, inside diameter at top = 72, 70
mm and depth = 53, 66 mm. Nests were built solely
by the female from material collected exclusively with-
in the boundaries of the territory. Clutch size was two
or three eggs which had the following measurements:
length 24.6 + 0.2 mm, width 17.5 + 0.2 mm and mass
4.0 = 0.1 g (n =5 eggs).

We observed eight additional pairs of Red-shoul-
dered Blackbirds at Los Canneles approximately 30
km from Guama in the Zapata Swamp. Territories (n
= 8) were larger (900 + 50 m?) than those at Guama
probably because there was more water and less veg-
etation within the territory. As with the Red-shoul-
dered Blackbirds at Guama, only one female was as-
sociated with each male on the territory, birds foraged
only within territorial boundaries and territorial inter-
actions were rare. Unfortunately, access to this area
was limited and we were only able to observe these
birds for one day. Thus, further discussion of Red-
shouldered Blackbirds refers only to the birds observed
at Guama.

At Guama, Tawny-shouldered Blackbirds did not
defend territories but did defend the area immediately
around the nest. Nests were built in Eucalyptus (spp.)
trees up to 50 m high and in branches overhanging
water. Nests were also built in conical shaped outdoor
lamps (in which the light bulbs had burned out) on the
islands at Guama. Overall, nests were 8-25m apart (n
= 11 nests). Nests were built primarily by the female,
although two males were observed occasionally car-
rying nesting material. Clutch size was either three or
four (3.5 £ 0.3; n = 5 nests) and eggs had the following
measurements: length 22.2 + 0.4 mm, width 16.6 =
0.2 mm and mass 3.7 + 0.3 g (n = 7 eggs). All five
nests had completed clutches; however, eggs were mea-
sured from only two nests.

INCUBATION AND BROODING

In both species, only the female incubated eggs and
brooded nestlings. Female Red-shouldered Blackbirds
(n = 2) spent an average of 28.6 + 3 min/hr-! incu-
bating eggs, while Tawny-shouldered females (n = 5)
spent 44.5 = 3 min/hr—! incubating eggs. During the
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nestling period females of both species often perched
over the nestlings with their wings open, thus, shading
nestlings from the sun rather than brooding them.

PROVISIONING NESTLINGS

In both Red-shouldered and Tawny-shouldered Black-
birds males and females fed nestlings at similar rates.
For Red-shouldered Blackbirds only two nests hatched
successfully and we made provisioning rate observa-
tions during 6 periods (60-240 min each) over 2 days
(1-2 July) when nestlings were | and 2 or 8 and 9 days
old (0 = hatching). Over this time period both male
and female fed nestlings at a similar rate (male: 3.9 +
1.5; female: 2.7 = 0.3 feeding visits/ hr1).

For Tawny-shouldered Blackbirds we were able to
observe five nests and observe each nest when nestlings
were 1-2, 34, and 7-8 days old (25 May—4 June and
17-18 June). Males (9.5 + 1.8 feeding visits/hr—!) and
females (8.4 + 1.4 feeding visits/hr—') fed nestlings at
similar rates (U = 63, n, = 5, n, = 5, P = 0.8). Male
and female provisioning rates increased only slightly
as nestlings grew older (male: 7, = 0.34, P = 0.3; female:
r, = 0.48, P = 0.1). During all observation periods
brood size was three at all nests.

NESTLING MORPHOLOGY

The feather sheaths of nestlings broke when nestlings
were 5-6 days old. Nestling plumage was dull black
except the lesser wing coverts (epaulet) which were
reddish-brown. This was the case for all Tawny-shoul-
dered Blackbird nestlings we observed (# = 5 nests)
and for one of two Red-shouldered Blackbird nestlings,
presumably a male. In contrast, the plumage of the
other Red-shouldered Blackbird nestling was entirely
dull black lacking any coloration in the lesser wing
converts, presumably a female. Thus, nestlings devel-
oped plumage coloration similar to the adults, includ-
ing the presence of epaulets, prior to fledging and did
not show the streaked brown plumage characteristic of
nestling Red-winged Blackbirds. One 8-day old Red-
shouldered Blackbird nestling had the following mea-
surements: wing chord 53.0 mm, tail 11.0 mm, tarsus
22.7 mm, bill length 14.4 mm, epaulet 21 x 24 mm,
mass 25.0 g. Two Tawny-shouldered Blackbird nest-
lings were measured at 12 days of age: wing chord 58.0,
57.5 mm, tail length 20.0, 19.9 mm, tarsus 22.3, 21.9
mm, bill length 11.2, 11.2 mm, mass 24.0, 23.5 g. The
epaulet measured 28 x 30 mm for one nestling and
18 x 8 mm for the second nestling; presumably these
were male and female respectively.

ADULT MORPHOLOGY IN RELATION TO
SEX AND AGE

In both Red-shouldered and Tawny-shouldered Black-
birds males are significantly larger than females in all
measurements of bill morphology, tarsus, wing, tail,
and body mass (Tables 1 and 2).

In Red-shouldered Blackbirds male plumage was en-
tirely jet black except for the epaulet, which differed
between males in their second calendar year of life (SY)
and males in at least their third calendar year of life
(ASY) (Pyle et al. 1987). ASY males had entirely red-
orange epaulets which were larger (length 46.9 + 0.3
mm, width 25.3 = 0.4 mm) than the epaulets of SY
males (length 43.0 = 0.6 mm, width 20.1 + 1.0 mm;
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TABLE 1. Morphological measurements (¥ = SE) of male and female Red-shouldered Blackbirds.

Variable ASY males ASY females SY males SY females o P <
Bill length (mm) 23.84 £ 0.3 20.74 £ 0.3 2273 £ 0.3 20.82 £ 0.2 10.25 0.001
Bill depth (mm) 10.40 £ 0.1 9.65 + 0.2 10.05 £ 0.2 10.15 £ 0.2 4.86 0.001
Bill width (mm) 7.54 = 0.1 6.68 = 0.3 7.85 £ 0.2 7.00 £ 0.2 3.32 0.002
Tarsus (mm) 28.90 £ 0.5 27.37 £ 0.5 28.56 + 0.4 27.02 £ 0.7 2.12 0.04
Wing (mm) 110.48 £ 0.3 96.40 £ 0.3 105.20 = 0.9 94.86 + 0.5 34.42 0.001
Tail (mm) 83.91 £ 0.5 73.30 + 0.6 80.00 £ 1.0 72.28 + 0.8 12.66 0.001
Body mass (g) 54.39 + 0.5 41.80 £ 0.9 50.60 + 1.3 41.57 £ 0.8 12.74 0.001
n 23 9 10 8

! t-test; comparison between ASY males and ASY females.

1=6.28 P < 0.001, ¢ = 5.64, P < 0.001, respectively).
For SY males the epaulet was more orange than red
in color and had black interspersed among the orange.
SY males had an average of 37.5 + 5.7% orange in the
epaulet but this varied considerably (10-60% orange).
ASY males had a yellow band (8.1 + 0.2 mm wide)
along the entire lower edge of the epaulet (similar to
the Red-winged Blackbird) which was not present in
the SY males. In contrast, females were entirely jet
black and lacked the epaulet. SY females had oliva-
ceous feathers at the base of the lower mandible and
whitish edges on the greater and middle wing coverts
as well as the under tail coverts.

In Tawny-shouldered Blackbirds both males and fe-
males had rust colored epaulets; however, male ep-
aulets were considerably larger (length 36.2 + 1.1 mm,
width 30.4 + 0.7 mm) than female epaulets (length
28.2 = 1.3 mm, width 22.5 + 0.9 mm; ¢ = 4.66, P <
0.001, ¢t = 6.93, P < 0.001 respectively). ASY males
had a cream-colored band (2.2 + 0.1 mm) along the
lower edge of the epaulet which was not present in SY
males. SY males had uniformly rust colored epaulets
lacking black feather tips that were present in SY Red-
shouldered Blackbirds and the epaulets of nestlings in
both species.

COMPARISON TO OTHER SPECIES OF
AGELAIUS

We compared seven species of Agelaius for which in-
formation on breeding behavior, social organization
and territoriality were available (Table 3). In all species
only the female incubates and builds the nest, with the
exception of the Yellow-hooded Blackbird (4. ictero-

cephalus) in which only the male builds the nest. Red-
shouldered and Tawny-shouldered Blackbirds are (1)
similar to Yellow-shouldered Blackbirds (4. xantho-
mus) in mating system, all levels of parental care and
the extent of plumage dichromatism, (2) similar to Yel-
low-winged Blackbirds (4. thilius) only in mating sys-
tem and female nest building and incubation, but differ
considerably in the male’s contribution to feeding nest-
lings as well as the extent of plumage dichromatism,
(3) different from Yellow-hooded, Tricolored (4. tri-
color) and Red-winged Blackbirds in mating system,
the male’s contribution to feeding nestlings and the
extent of plumage dichromatism. Spacing during the
breeding period varies extensively and does not appear
to be correlated with any of the other variables ex-
amined.

DISCUSSION

Our data suggest that the Red-shouldered and Tawny-
shouldered Blackbirds are more similar behaviorally
to each other and to the Yellow-shouldered Blackbird
than to other species of Agelaius. Furthermore, Red-
shouldered and Tawny-shouldered Blackbirds share
little in common with the Red-winged Blackbird in
terms of mating system, patterns of parental care and
sexual dichromatism. These differences provide fur-
ther support for the status of the Red-shouldered Black-
bird (4. assimilis) as a separate species from the Red-
winged Blackbird (4. phoeniceus).

The development of nestling plumage suggests ad-
ditional similarity between Red-shouldered, Tawny-
shouldered and Yellow-shouldered Blackbirds and dis-

TABLE 2. Morphological measurements (¥ + SE) of male and female Tawny-shouldered Blackbirds.

Variable ASY males Females? SY males 2 P <
Bill length (mm) 17.90 = 0.1 16.65 £ 0.2 17.73 (17.73-17.74) 5.57 0.001
Bill depth (mm) 7.66 + 0.1 7.34 + 0.3 7.72 2.84 0.01
Bill width (mm) 5.87 = 0.1 5.47 £ 0.1 5.89 (5.20-6.58) 3.09 0.007
Tarsus (mm) 23.36 = 0.2 21.85 £ 0.5 22.54 (22.20-22.88) 3.01 0.008
Wing (mm) 103.70 = 0.6 95.75,= 0.9 102.5 (102-103) 7.42 0.001
Tail (mm) 80.00 = 0.6 755 £0.8 78.5 (78-79) 4.82 0.001
Body mass (g) 38.30 £ 0.6 3445 £ 0.6 35.0 (33-37) 4.44 0.001
n 10 8 2

! t-test; comparisons between ASY males and females.
2 All females were included because age classes were not known,
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similarity with Red-winged Blackbirds. Both Red-
shouldered and Tawny-shouldered Blackbird nestlings
exhibited adult-like black plumage with colored ep-
aulets. This is similar to the plumage of nestling Yel-
low-shouldered Blackbirds which is uniformly dull black
except the lesser wing coverts which are buffy yellow
(Ridgway 1902). The plumage of these nestlings is in
sharp contrast to the plumage of nestling Red-winged
and Tricolored Blackbirds which is entirely streaked
brown in both sexes, similar to the adult female (Ridg-
way 1902).

Within Agelaius, a high degree of sexual dichro-
matism and relatively little male assistance with feed-
ing nestlings is associated with a polyzvnous mating
system, whereas little sexual dichromatism and equal
effort by both sexes feeding nestlings is associated with
social monogamy (Table 3). The exception to this pat-
tern is the Yellow-winged Blackbird in which the sexes
are highly dichromatic and males provide relatively
little parental care similar to polygynous species, yet
they pair monogamously.

The similarity between the sexes in Red-shouldered,
Tawny-shouldered and Yellow-shouldered Blackbirds
occurs because the female is black and therefore more
similar to the male (Irwin 1994) than in the other Age-
laius species in which males are black and females are
generally olive-brown (Yellow-hooded Blackbird) or
streaked brown (Red-winged, Yellow-winged and Tri-
colored Blackbirds). Among the Icterinae, greater
plumage dichromatism is associated with sexual selec-
tion on males, whereas reduced dichromatism is most
likely the result of natural selection on females for
brighter plumage (Irwin 1994). Thus, it is not surpris-
ing that we found relatively monochromatic Red-
shouldered and Tawny-shouldered Blackbirds in so-
cially monogamous pairs.

The extent of sexual size dimorphism appears to be
greater in polygynous species than in monogamous spe-
cies. Webster (1992) found a positive relationship be-
tween size dimorphism and harem size among the Ic-
terinae and within five species of Agelaius. Our data
seem to support this trend as Red-shouldered and Taw-
ny-shouldered Blackbirds showed relatively little size
dimorphism and males were only observed with one
mate.

Lanyon (1994) recently examined the phylogenetic
relationship of nine species of Agelaius (A. assimilis
was not included). His data suggested that the genus
was not monophyletic and that the species separate
rather neatly into three distinct clades: North American
(A. phoeniceus, A. tricolor), South American (4. icter-
ocephalus, A. thilius, A. ruficapillus, A. cyanopus, A.
xanthophthalmus) and Caribbean (4. xanthomus, A.
humeralis). Our data on breeding behavior, morphol-
ogy and social organization suggest that the Red-shoul-
dered Blackbird may be more closely aligned with the
Caribbean clade than with the North American clade.
Alternatively, these similarities may have occurred
through convergent evolution. Further work on these
species will be necessary to resolve these relationships.
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