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Sexual size dimorphism is common among birds,
with males generally being larger than females (Mur-
phy 2007). Sexual selection theory is often used to
explain sexual size dimorphism in birds and other
animals (Hendrick and Temeles 1989). If competition
is greater in one sex than the other, sexual selection
should result in a larger body size in the more com-
petitive sex (Székely et al. 2000; Kissner et al. 2003).
For example, if successful competition for females is
partially determined by body size, then larger males
will obtain more mates, thus selecting for larger body
size in males (Webster 1992). The type of mating sys-
tem strongly influences sexual dimorphism in gener-
al, with polygynous species often exhibiting extreme
cases of sexual dimorphism (Dunn et al. 2001). In
contrast, sexual dimorphism in monogamous species
is rare and subtle (Webster 1992). Sexual size dimor-
phismmay also arise through natural selection via eco-
logical differences between the sexes. For example, if
both parents tend the nest, selection could result in
different sizes between the sexes in order to reduce
intra-pair competition for food and other resources
(Andersson and Norberg 1981; Székely et al. 2000).
In general, the effects of sexual and natural selection
are often related and difficult to separate, so it is like-
ly that sexual size dimorphism results from a combi-
nation of these two factors.
Among socially monogamous species, males are

on average ~5% larger than females (Murphy 2007).
However, it is possible that socially monogamous
species are more sexually size dimorphic than initially
assumed. For example, extensive analyses of bird body

components revealed that the socially monogamous
Eastern Kingbird (Tyrannus tyrannus) exhibits cryptic
sexual size dimorphism, despite the fact that there are
no sexual differences in body mass or standard external
measurements (Murphy 2007). Clearly, a re-evaluation
of the current contention that sexual size dimorphism
is rare or subtle in socially monogamous species is
required. The objective of this study was to determine
the extent of sexual size dimorphism in the socially
monogamous Bohemian Waxwing (Bombycilla gar-
rulus). Although females are slightly smaller, there is
no significant difference in the body mass or standard
external measurements of male and female Bohemi-
an Waxwings (Witmer 2002).

Materials and Methods
I obtained Bohemian Waxwing specimens from

the Royal Saskatchewan Museum (RSM), Regina,
Saskatchewan, in September 2007. Total sample size
consisted of 19 wild birds donated to the museum over
the past two decades from locations throughout the
province. Birds were aged and sexed based on plumage
(Pyle 1997), and sex was confirmed upon dissection.
In order to reduce any size variation due to age, I used
only adult birds; all birds available were able to be
included. I measured external and internal character-
istics to compare the sexes. External measurements
included body mass, wing chord, tail length, tarsus
length, bill height, and bill width. Tarsus length, bill
height, and bill width were measured using digital
calipers to a precision of 0.01 mm; wing chord and
tail length were measured with a 15.24 cm and 1 m
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ruler, respectively. Internal measurements included
the length of the keel and the pectoral muscle mass.
Keel length was measured from the base of the furcular
depression to the base of the sternum. The pectoral
muscles were removed and placed in a drying oven
for 48 hours to reduce any variability due to moisture
content. The oven temperature was 450°C for the first
24 hours, then 500°C for the next 24 hours. All sam-
ples were weighed with a triple beam balance to a pre-
cision of 0.01 g to obtain oven-dried pectoral muscle
mass (ODPMM) values for each bird.
I used two-tailed, two sample t-tests assuming equal

variance in order to compare mean values between
the sexes. I also calculated 95% confidence intervals
for the mean of each trait to determine whether any
overlap occurred between males and females. I cal-
culated a sexual size dimorphism index (SSDI) for
each trait by dividing the size of the trait in the larger
sex by the size of the trait in the smaller sex, then
subtracting one from the quotient (Lovich and Gib-
bons 1992). The SSDI indicates the degree of differ-
ence between the sexes.

Results and Discussion
Of the 19 birds, there were 9 females and 10 males.

Specimens were primarily collected from Regina
(50°27'N, 104°37'W), with some from Fort Qu’Ap-
pelle (50°77'N, 104°28'W) andWhitewood (50°20'N,
102°15'W); data on collection location were not avail-
able for all specimens.
Overall, I found that males were larger than females,

but females had slightly longer keels and tarsi (Table
1). However, the difference between males and females
was typically < 5%, similar to that found for other
socially monogamous birds (Murphy 2007).
Sexual size dimorphism is reduced in males that

play a substantial role in parental investment because
a smaller body size is less energetically costly and
should be favoured by selection (Mosher and Matray
1974; Hughes and Hughes 1986; Jönsson and Aler-
stam 2008). Male Bohemian Waxwings contribute
substantial amounts of parental care, so it is reasonable

that males are not much larger than females. Males
deliver food to the female during the incubation and
early nestling period, and both parents feed the young
(Semenchuk 1992; Witmer 2002). Thus, a smaller
body size minimizes the male’s metabolic needs, there-
by enhancing his ability to provide for the female and
chicks and potentially increasing his reproductive suc-
cess as a result.
Sample size was limited to the number of birds

available from the RSM. Although juveniles were ex-
cluded, a difference in size due to age likely still
affected the results. A larger sample size would have
allowed further division based on age (i.e., second-
year and after-second-year birds). The result may also
be biased due to collecting, specifically, if smaller or
less fit males are more likely to be collected, then only
small males would have been compared with females.
It would be interesting to investigate this topic further
to determine whether age-related size differences influ-
ence the degree of sexual size dimorphism in Bohemi-
anWaxwings, as well as other birds.
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