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Biases in sex ratio may affect the viability of populations, and may arise for different rea-
sons, such as biased primary ratio and differential juvenile or adult mortality of sexes.
Global populations of Ruffs are thought to be strongly female biased. To determine the
demographic origin of this sex bias, we report the sex ratios among juvenile Ruffs on their



ratios of male morphs, being unique among birds
in having three genetically distinct male morphs,
which differ in mating behaviour, nuptial plum-
age, and body size (Hogan-Warburg 1966, van
Rhijn 1973, 1991, Höglund & Lundberg 1989,
Jukema & Piersma 2004, 2006, Lank et al. 1995,
1999, D.B. Lank, S.B. McRae & L.L. Farrell,
unpubl. data). At leks, three morphs can be distin-
guished. Territorial ‘independent’ males and non-



et al. 2001, Karlionova et al. 2007), enabling them
to occupy leks prior to the arrival of females. Sub-
sequent to the mating season, males initiate migra-
tion while females stay to provide parental care,
resulting in earlier southward migration and wing
moult by males (Koopman 1986, Münster 1991),
although the differences in migration timing may
be less than commonly assumed (Münster 1989a).
Migration routes also differ, as males and females
share their breeding areas but over-winter in partly
separate areas. Females seem to generally migrate
further east than males do (Karlionova et al. 2007).
Finally, different habitat usage (Verkuil & de Goeij
2003), stopover times, or the probability of capture
in walk-in traps or mist nets (Münster 1989b)
could affect observed sex ratios based on census or
capture data.

A potentially useful source of information to
narrow down the source of the female bias is the
sex ratio of juveniles. Biases at this stage cannot
derive from differences in adult mortality rates, but
can include primary sex ratios plus any differences
in survivorship during egg development, juvenile
growth, and post-fledging (e.g., Clutton-Brock et
al. 1985, Røskaft & Slagsvold 1985, Griffiths
1992). Thus, sex ratios observed during juvenile
migration will likely be intermediate between pri-
mary and adult sex ratios (e.g., Lehikoinen et al.
2008a, b). Large numbers of juveniles have been
caught on their first southward migration at sev-
eral sites in Europe. The timing of migration
should not markedly differ between male and fe-
male juveniles, as both sexes are similarly con-
strained by ontogenetic development. However,
geographical biases may remain, assuming that ju-
venile sex ratios at non-breeding sites are similar
to those reported for the overall population. All
four publications of autumn-migrant juvenile
Ruffs report a female bias: 35.5% of individuals
were males in the Gulf of Gdañsk (n = 593; Meiss-
ner & Zi�cik 2005), 40.2% at Münster, Germany
(n = 644; Münster 1990), 34.7% in the Wash, U.K.
(n = 248; Gill et al. 1995) and about one-third in
Finland (n = 562; Saurola 1977).

If sex biases consistent with those reported for
the total population occur at the juvenile stage, dif-
ferential adult mortality may be of minor impor-
tance in determining sex ratio. Similarly, if the fre-
quencies of male faeder morph among juveniles
match those reported for mixed-age populations,

the likelihood that differential adult mortality
among male morphs in influencing the faeder pro-
portion appears small. However, strongly diver-
gent findings would indicate a greater importance
of differential mortality among adults in terms of
sex ratio and/or proportion of faeders. We there-
fore examined the sex ratio and faeder proportion
of juvenile migrant Ruffs, captured during their
first southward migration through Finland, using a
large data set collected during 1980–2006. For
methodological reasons, we compare the timing of
migration between juvenile males and females,
and investigate variation in body size through the
migration season. We interpret our results in com-
parison with those found for juveniles at other mi-





the analyses of annual sex ratios of young birds to
years when more than 20 individuals were caught
(18 out of 27 years). We compared the migration
phenology of the females and ornamented males
caught in Raasio and calculated cumulative dates
for migration, i.e., dates when 5%, 50% and 95%
of the birds of each sex ringed over the whole sea-
son were ringed. We tested the similarity in migra-
tion time between sexes using t-test, and the effect
of time on wing length using linear regression
analysis.

3. Results

Approximately two thirds of the juvenile Ruffs
caught were females (Table 1, Fig. 2). The mean





2007). These studies examine species in which
parents significantly care for growing young. It is
less clear which allocation rules occur in species
with precocial young, such as the Ruff. In such
species the differential costs of rearing males and
females may be small. We might expect these costs
to manifest themselves more strongly at the egg-
production stage. In Ruffs, eggs with male and fe-
male chicks are similar in mass and size (Thuman
et al. 2003, D.B. Lank, unpubl. data) although
compositional differences are possible. A recent
study in the Greater Sage Grouse (Centrocercus
urophasianus), a strongly sexually dimorphic and
sexually selected species, did not find evidence for
sex-allocation strategies among females (Atamian
& Sedinger 2010).

At a mechanistic level, female-biased sex ra-
tios have been attributed to the expression of dele-
terious alleles in males, the heterogametic sex in
mammals (Clutton-Brock et al. 1985, Donald
2007). In birds, however, females are the hetero-
gametic sex, and thus this mechanism does not ap-
ply. Biases in post-hatching mortality could occur
if hn



produce proportionally more females when in
poor body condition (Thuman et al. 2003), the
present results may indicate relatively poor aver-
age condition of breeding females over a very
large geographic area. Alternatively, the observed
sex ratio may be at an adaptive equilibrium
(Shuster & Wade 2003, Donald 2007; see also
above). One potential bright spot is that in a
polygynous species, a female bias enhances the
potential reproductive rate, thereby possibly facili-
tating population recovery if the unknown envi-
ronmental factors responsible for the decline are
ameliorated (Bessa-Gomes et al. 2004).
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Naarasvoittoinen sukupuolijakauma

ja kryptisten koiraiden osuus nuorilla

muuttavilla suokukoilla

Vinoutunut sukupuolijakauma voi vaikuttaa popu-
laation elinvoimaisuuteen. Vinouman syitä voivat
olla esimerkiksi vinoutunut primäärinen sukupuo-
lijakauma tai sukupuolten väliset erot poikas- tai
aikuiskuolleisuudessa. Suokukon Philomachus
pugnax maailmanlaajuisen populaation on oletettu
olevan voimakkaasti naarasvoittoinen. Selvitim-
me tässä työssä naarasvoittoisuuden syntymisen
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