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Offspring sex ratio and male quality in Goshawk Accipiter

gentilis

HANSRYTTMAN

In some bird species, brood sex ratios have been shown to
vary with male quality and time of season. Sex ratio
adjustment in favour of males would be adaptive if sons
inherit their fathers characters that increased their
attractivenesstofemales. In specieswithout obvioussexua
ornaments, asin Goshawks, female choice must be based
on other characters. Onepossiblemaequality character is
hisability to defend and protect agood territory. Brood sex
ratios skewed towards males have been reported in
Goshawks, but only in broods of four young did the male
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/ female ratio differ significantly. In the present study of
Goshawks in Sweden | registered a total number of 953
females and 1054 males (=52.5% males) in 745 broods,
which is significantly different from parity. However, in
the116 broodswith four young | did not find any evidence
for my hypothesisabout different sex ratio among clutches
or territories.
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Introduction

Sex ratios deviating from unity are commonly
reportedin humans. No proved explanation hasbeen
given for the discrepancies between the proportions
of females and males at the time of birth. In the last
decadesevidencehasaccumul ated that animal swith
achromosomal sex determination systemarecapable
of adjusting the sex ratio of their offspring (for
examplesClutton-Brock et al. 1984, Bortol otti 1986,
Madsen & Shine 1992). In some bird species the
brood sex ratio has been shown to vary with male
quality and time of season (Svensson & Nilsson
1996, Ellegrenetal. 1996, Dijkstraetal. 1990, Olsen
& Cockburn1991, Zijlstraet al. 1992). The Goshawk
seems to adjust its sex ratio to more males later in
season (in Daan et a. 1996).
Inbirdsthefemalehasthe possibility to determine
the sex of young. Sex ratio adjustment in favour of
maleswould be adaptiveif sonsinherit their fathers
characters and thus increased their attractivenessto
females. In many species of birds males have
conspicuous sexua ornament. Males with sexua
ornaments attract more females, breed earlier or are
abletoattainextrapair copul ations(EPC) (Andersson
1994, Méller 1994, Ellegren et a. 1996). In species

without obvious sexual ornaments, such as in the
Goshawk, female choice must be based on other
characters. One possible male quality character is
his ability to defend and protect agood territory. In
specieswithlargesizedimorphism, asin Goshawks,
brood sex ratios may be adjusted relative to the size
of the parents. This has been observed in Peregrine
Falcons Falco peregrinus where large females are
early breeders and also produce more daughters
(Olsen & Cockburn 1991). In American Kestrel
Falco sparverius small females have been observed
to produce sons (Wiebe and Bortolotti 1992).

In Finland, the clutch size in the Goshawk is
related to annual variation in the density of prey
(Sulkava 1964, Wikman 1977). Thus, | predict that
amale with high fitness ought to defend aterritory
with abundant prey, and it would be advantageous
and attractiveto afemaleto matewith suchamaleas
more progeny would be produced. Asthe success of
abreeding attempt depends on the male’s ahility to
provide food, the female might increase her fitness
by adjusting her brood sex ratio infavour of malesif
her sons inherit the characters necessary for
occupying and defending a superior territory and in
that way attract females. Wikman (1976) reported a
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Table 1. Sex ratio of nestling Goshawks relative brood size.

Konsfordelningen hos duvhok i olika kullstorlekar

Brood size Kullstorlek

1 2 3 4 5
No. females honor 24 227 477 218 7
No. males hanar 36 233 531 246 8
% males hanar 60.0 50.6 52.7 53.0 53.3
% of broods kullar 8.0 309 45.1 15.6 0.4

sex ratio skewed towards males in Goshawks, but
only in broods of four did the male / female ratio
differ significantly. Kenward et al. (1993) reported
60% males in broods of four but in a small sample
(n=5). Inthispaper | testthehypothesi sthat Goshawks
skew the sex ratio towards malesinterritorieswhere
at least one four brood was laid.

Material and methods

A large number of broods of Goshawks have been
sexed in Sweden in known territories. It istherefore
possible to test if the brood sex ratio is skewed
towards malesin broods with four young or if there
isasurplusof malesin territorieswhere at | east one
brood of four havebeenreared. | receivedinformation
on sex ratiosin 745 broods collected by 11 ringers
(see acknowledgements) between 1975 and 1999
fromboththenortherntothesouthern part of Sweden
(Table 1).

Results

The mean number (= SE) of young in these broods
was 2.69+0.016 which is nearly equal to Wikman's
(1976) value (2.62+0.03). The total number of
females was 953 and that of males 1054 (=52.5%
males), which is significantly different form parity
(x2 = 5.08, df=1, P< 0.05). In my sample of 116
broods with four nestling, 53.0% were maleswhich
was not significantly different from an equal sex
ratio(x2=1.69, df=1, P>0.10). Therewasnotendency
of moremalesin broods of four young compared to
smaller broods (x2=6.09, df=4, P>0.10) (Table 2).
Theringersvisited the territoriesin several years
and found most territories occupied in many years,
but with interruptions. It isimpossible to detect if a
territory is occupied by the same or a different pair
nor to conclude why aterritory was not occupied in
certain years. In 68 territories where at least one
brood of four young was raised, 457 males and 432
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females were ringed in 297 broods. This sex ratio
was not significantly different from 1:1 (x> = 0.7,
df=1, P>0.3).

Discussion

Wikman (1976) reported 52.3% malesin hissample
of 429 sexed broods but could not detect astatistical
significant departure from parity, because of too
small sample size. In contrast, | found a similar
estimate (52.5% males) to be significantly different
from parity. However, Rosenfield et al. (1993) found
asignificantly skewed sex ratio (54% males) in the
Cooper’sHawk Accipiter cooperi first after they had
collected alarge sample (n = 372). Wikman (1976)
and Kenward et al. (1993) found anon-significantly
reduced proportion of malesinsmaller broods. There
was no evidence of such a pattern in my data set
(Table 1). Wikman (1976) reported 56.7% malesin
his 78 broods with four nestlings, which is
significantly different from an equal sex ratio and
not in agreement with my material.

Thesignificant differencesof higher proportion of
males than females at the time of ringing seem to
diminishor being eliminated later inlifesincemales
have alower average lifespan than females (males
435 days, n=284; femal es 548 days, n=223; P<0.05,
see Ryttman 1993).

Sexing of nestling Goshawksat thetimeof ringing
seemsto berather accurate. Of 202 ringed nestlings
later found dead or controlled in trapsfor gamebird
protection, eight (4%) had been incorrectly sexed.
Four females had been sexed as males and four
malesasfemales. Inthefollowing | only discussthe
sex ratio in broods containing four young. In brood
sizes of four the sex ratio mostly reflects that at
hatching because clutches of five eggs are rare. For
example, Wikman (1976) reported that 5% of 259
clutches contained 5 eggs. It iscommon that broods
of Goshawksarereduced by chick mortality. Kenward
etal. (1993) foundthat femal estended to predominate



Table 2. Thedistribution of sexesin broods of four young and the expected number with the hypothesis of equal

sex ratio within broods (x2 = 6.09, df = 4, P> 0.10).

Konsférdelningen i kullar omfyra ungar och férvantat antal om kénskvoten féljer en binomialférdelning om 1: 1

No. of malesin brood
antal hanar i kull

No. of femalesin brood
antal honor i kull

Observed no. of broods
observerat antal kullar

Expected no. of broods
forvantat antal kullar

A WNEFELO
OFRLrNWM

5 7.25
36 29.0
49 435
20 29

6 7.25

in nests that had lost most offspring, but when the
loss was only one nestling the trend was not
significant. However, Kenward et a. (1993) had no
clutches of fivein their sample. As clutches of five
arerare, few broods of four aretheresult of eggloss
or nestling mortality. Whereonechick hasdied or an
egg failed to hatch the sex ratio is not significantly
influenced.

To conclude, | could not find any evidencefor my
hypothesisabout different sex ratiosamong clutches
of four young or in territories where broods of four
had occurred. In a species like the Goshawk, a
female should benefit from breeding with a male,
which has the ability to defend agood territory and
toprovidefood. Thesequalitiesinfluencethefemale's
clutchsize(Sulkava1964) and chancesof successful
reproduction. Mae quality is certainly partly in-
herited. If superior malesalso aremoresuccessful in
attracting femal es, one would expect females mated
to such males to adjust sex ratiosin favour of sons.
Butit seemsasif female Goshawksdefer or lack the
possibility to adjust their sex ratios.
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Sammanfattning

Konskvoter i kullar och hanars kvalitet hos duv-
hok Accipiter gentilis

Flera fégelarter tycks ha majligheten att paverka
konet pa sina avkommor. DA det & honorna hos
féglar, som bestammer konet paavkomman, kan det
varafordelaktigt att styrakonen siatt honan sprider
sina gener pa det mest fordelaktiga séttet. Finner
t.ex. honan en attraktiv hane och dennes attraktiva
karaktér ar arftlig (oftas.k. ornament) kan det vara
fordelaktigt att producera fler hanar &n genomsnit-
tet.

For fagelarter dar uppenbara ornament inte finns
kan andra fitnesskaraktarer kanske vara avgérande
for valet av hane frén honans sida. En mgjlighet

82

skullekunnavara, att honan véljer hane beroende pa
det revir, som hanen forsvarar. Ett brarevir innebar
att honan kan erhallafoda s att hon kan producera
manga agg. Att hanen forsvarar ett bra revir med
mycket fodakan honan mycket 1&tt bedéma, dahon
kommer till reviret.

Jag studerar i dennauppsats duvhdkshonans moj-
lighet att paverkakonet i kullar om fyraungar ochi
revir dar fyra ungar ndgon gang har fotts upp. |
Finland har Wikman (1976) visat att det just i fyra-
ungskullar fanns ett signifikant 6verskott av hanar. |
mitt material om 745 kullar dér kénen har bestéamts
fanns det ett signifikant dverskott av hanar i forhal-
landetill honor (1054 resp. 953). Men just i de 116
fyra-ungskullar, som finns i materialet, finns inget
signifikant dverskott av hanar. Hanarnautgjorde dar
53% eller 246 av 464 ungar. Inte heller i derevir dar
fyraungar producerats vid ndgon tidpunkt fanns det
ett signifikant 6verskott padhanar (457 hanar respek-
tive 432 honor). Det verkar darfor inte som om
honornahosduvhoken, om devéljer hanar med goda
revir, forsoker eller har formaga att andrakonssam-
mansattningen i sin kull till forman for hanar.





