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Sex- and age-related differences in the
biometrics of a wintering population of
Yellowhammers Emberiza citrinella

R. AYMI

The biometrics of @ population of Yellowhommers wintering in INE
Spoin are deliled. Males had significantly fonger mean
wing-length and toillength than females, and they were also
significontly heavier. First winter birds hod smaller mean winglength
and billdepth than adulls. Discriminant analysis using winglength
and body mass permitted the correct sexing of 90% of the
individuals, whereas ageing analysis onfy gave correct
discrimingtion for 5% Biometrics are a useful additional sexing
criterion, but they should not be used dlone 1o age birds.
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INTRODUCTION

The Yellowhammer Emberizo citinefla is
a sexually dimorphic passerine showing
great variability both in size (Bibby 1978)
ond in the colour of nontreading plumages
{Thompson 1987}, This leads to great mor-

phological overlapping between age and -

sex classes which results in difficulties when
attempling 1o sex ard age this spacies [e.g.
Normon 199Z].

Severol studies have fried o clarify the
relationship between plumage coloration and
bicmetics [Vansteerwegen & Pozner 1920,
Norman 19911 However, *he -eliobility of

different biometrical variables for sex ond age

discrimination has nof yet been quantified.

In this poper the biometrical dota of o
migratory population of Yeflowhammers win-
tering in NE Spain are described. Discrimi-
nant analysis is then used to obrain discrimi
rart functions which allow for addirional
sexing ond ageing criteria of the species.

MATERIAL AND METHODS

The stuay area comprises the surrounc-
ings of the village la Palma d’Ebre {Torege-
na) 41°.17'N 00" 4Q°E. This area is in o
typical Mediterranean zone at an altitude of
300 m. a.sl. The natural vegelation is com-
nosed mostly of Mediterranean bushes along
with small stands of Aleppo Pine Finus ho-
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WING
First-winter female
First-winter male
Adult female
Adult male

BILL TO SKULL
First-winter female
First year male

© Adult female
Adult male

i CULMEN
First-winter female
First-winter male
Adult female
Adult male

D.BILL
" First-winter female
First-winter male
Adult female
Adult male

" TARSUS
First-winter female
First-winter male
Adult female
Adult male

TAIL

First-winter female

First-winter male
Adult female

 Adult male

BODY MASS
First-winter female
First-winter male
Adult fernale
Adult male

X SD n Range
84.19 2.02 192 79.00-89.50
88.79 1.93 158 83.00-93.00
85.17 1.81 155 80.50-89.50
90.36 231 130 84.00-95.00
14.38 1.04 47 13.00-16.60
14.24 1.00 37 12.70-16.70
14.74 107 29 12.20-16.70
15.11 122 16 13.50-17.20
11.76 0.64 122 10.50-13.00
11.76 0.62 115 10.10-13.25
11.83 0.66 111 10.00-13.25
11.89 0.60 94 10.20-13.25
5,62 0.34 122 5.00-6.60
5.56 0.33 113 5.00-6.40
5.60 027 110 5.00-6.50
5.63 0.32 93 5.10-6.80
20.09 0.97 36 18.40-22.00
20.38 0.74 33 19.00-22.00
20.10 0.78 28 18.50-22.00
20.16 0.49 12 19.50-21-20
72.40 2.25 178 67.00-78.00
76.33 234 146 70.50-82.00 ;
72.98 221 141 66.00-78.00
77.41 267 127 69.00-84.00
78.37 2.09 191 20.50-36.90
29.95 176 157 26.00-35.00
29.20 1.79 154 25.00-37.30
30.38 1.70 130 26.00-36.50

Table 1. Biometrics of Yellowhammers wintering in NE Spain.

Taula 1. Biometria de les verderoles hivernants al NE d'Espanya.
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| . _SEX_ _AGE  AGExSEX_

| WING 205,28 19520 1.00 NS
BILL TO SKULL 0.01 8.0* 161 NS
CULMEN 0.08 0.1 0.66 NS
BILL DEPTH 0.63 10.41% 491 NS

" TARSUS 1.72 0.19 046 NS

| TALL 78.62*" 3.94 022NS

| BODY MASS 30.84%% 492 0.51 NS

Table 2. Two-way ANOVA for different Yellowhammer biometrics according to age and sex. F
values and associated probability are provided. For lenght of wing, bill and culmen, and bill
depth, di= 1, 125 for lenght of tarsus and tail and body mass, di= 1, 105. ** p<0.001, **

p<0.01, * p<0.05.

Taula 2. ANOVA bifactorial de diferents variables biométrigues segons edat i sexe. Es donen cls walors
de F i Ia probabilitat associedn. Per ala, bec, culmen 1 algada del bec, df= 7, 125, per tars, cua i masse

corporal, df= 1, 105. *** p<0.001, ** p<0.01, * p<0.05.

lepensis. Cultivation includes groves of olives |
and almonds with scattered vireyards, |
in this area the Yelowhommer is exclu
sively o wintering species arriving in lgte
October and leaving fom late February to
early Aprl. From November 1o March se-
tween 1986 and 1992, 742 birds at seven
different rocsts were mistnetted and ringed.
All the birds were weighed (o the nearest
0.2 g. using a Pesola spring balance, and
the wing-length {maximum chord) wos |
measured 1o the necrest 0.5 mm_ using a |
stopped ruler. length of tail ito the nearest
G.5 mm.}, bill i skulll, culmen {bill 1o feather
ing) and tarsus, and bill depth, were
meosured following Svensson [1992).
Each bird was aged and sexed accord-
ing fo Svensson [1992] In addition, the |
controst between moulted and unmoulted ter
tials and primary coverts wos used fo im- |
prove age discrimination. About 16% {n=
117} of the birds were noi oged, and 25 ‘

birds could not be sexed, and were therefore
omiied kom the analysis,

The significance of different measure-
ments to discriminate sex and age was ana- |
lysed through discriminant analysis [Norusis,
1986 SPSSPC +}. In arder to avoid the

possible masking effect of oge and sex, four
discriminant aralyses were carried out con-
sidering combinations in age ond sex sep-
arglely . In o first analysis all the variables
were used. However, since improvement in
sex and oge clossification was just 1-2%
higher than when using only wing lenglh and

- weight, ond since these o measurements

are the standard ones in ringing studies, it
was decided o present ornly the results of
the analysis with these two parameters.

RESULTS

Toble 1 summarizes kiometrics by sex
and age. Mole Yeilownammers had signifi-
cantly longer mean winglength and meon
taiHength than females and also had higher
body mass (Table 2). Adults showed longer
mear winglength ond billdepth than first
winter birds {Table 2. The different variobles
were highly intercorrelated (8 out 21 come-
lations between the seven hiometrical vori-
ables were correloted ot p<0.05.

Seswal discriminart aralysis, using wing-
length and bogy mass, resulied in 0% of

! the individuals being correctly classified,
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I Class

% Cases |

Discriminant Group

¢ Used N Funetion ) _centroids  classified |
| AGE DISCRIMINATION
| Female 345 D= 038WING + 0.259B0DY MASS - 40149 - 034/+00 63%

Male 287 D= 047WING - 42439 -0.27/+0.34 66% -
‘ SEX DISCRIMINATION
i First-winter 348 D= 0492WING + 0.044BODY MASSA3752  -1.06/+1.29 90%
| Adult 284 D= 0503WING + 0.0562BODY MAS5-42.398 -1.16/+1.38 90% |
- . S
Table 3. Discriminant analysis statistics on age and sex discrimination. Analysis was carried

out separatelv on first-winter birds and adults (sex discrimination) and on males and fernales

(age discrimination) (See text for details).

Tauin 3. Resultats de Vanalisi discriminant sobre edat i sexe. L'andlisi es va realitzar de forma separadn
entre fuvenits i adults {discriminacid del sexe) | sobre mascles | femelles (discriminacid de Vedat).

either within The aduli or the yearling age | lo small somple sizes, and the use of a

classes {Tobles 3 and 4]

Ciscriminaing anclyss of oge resuted in
63% of ire feraes cormecly clossfied {using
winglength and body mass) and 6% of the
males (using only winglength) {lables 3 and 4).

The mean winglengths of Yellowham-
mers from Englend were comopored with
taose of e oirds kom Spon {Tabie 5. In
all sex and age classes those wintering in
lberia tended to be larger but differences
were not significant (+-Student test in all cases
p>0.20! lack of significance may be due

Wilks’ Lambda
SEX DISCRIMINATION

comparison between a single British obser
vation with the mean of the Sparish sample.

DISCUSSION

The Yellowhommer foliows the tendercy
founc cmong some passerines of a marked
sexual dimorphism, with males being larger
thon females (Amadon 1959} The resulting
discriminant funclion using winglength and
weight allowed the correct sexing of Q0%

_—_—— .,

N, l
AGE DiSCRIMINATION
MALE |

First-winter ADULT FEMALE
WING- LENGTH 0.42 0.30 0.94 .88 |
BODY MASS 042 .38 .92 — ‘
— _. -

Table 4. Wilks" Lambda values obtained in the different discriminant analyses (see Table 3). All

the values were significant at p<0.001.

Taula 4. Valors de Witks Lambda obtinguts en les diferents analisis discriminants (vegen Taula 3). Tots

els valors significants per a p<0.001.
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!

| Oxford Cleveland Cataflom'a
L - UK (1) UK (2) o _ Spain 3} I
First-winter female 81.8 (n=48) 82.4 {n=69} 84.19 (n=192) i
First-winter male 87.3 (n=37) 87.3 (n=28) 8879 (n=158)
Adult female 83.8 (n=6) 84.6 {(n=32) 85.17 (n=155) !
89.8 (n=23) 89.4 (n=46) 90.36 (n=130) |

tAdult male

Table 5. Comparison in mean wing-leagth of birds from England, UK (1) Evans 1969 and (2}
Norman 1991; (3} present study. All measurements from the period November-March.

Taula 5. Comparacic en la mitjana de Uala {corda méixima} entre gcells d" Anglaterra (1) Evans 1969;
{2) Norman 15951; (3) present estudi. Totes les mesures corresponen al periode navembre-marg.

of the sample. However, when sexing birds
by means of biomerics, # should be remem-
bered that there is o wide range of variability
in winglength, leading lo o great overlap
berween sexes e.g. over 50% ir a British
populalion studied by Bibby, 1978}, Cases
of extremely small meles fe.g. wingleagths

of 81 mm.| have also been reported [Vons- :

leenwegen & Pozner 1990}

Resulrs olso snowed a certain cmount of
dimarphism in age in the Yellowhammer with
firstwinter birds having shorter wings, as it
is the case in most passerine species [Alataio
et al. 1984} This age dimorphism is con-
sistent with previous sludes of ihe some
specigs by Norman {1991), who stated thot
the final adult winglength is achieved during
the first complete mouli. Ageing by measure-
ments alone proved to be inappropiate
given the resulls of the disciiminant analysis,
but they could be combined with on accurate
knowledge of the exient of postjuvenile moult
of tail feathers (Norran 1992), terficls ang
wing coverts [pers. obs.].

Several problems can orise wher sexing
Yellowhammers by coloration. Svensson
[1997] commented that some birds are dif
ficult o sex. In spite of the usual dichromatism
between the sexes, the presence of individ-

vals showing eilher intermediale or abnormal
colorotion hos been reported {Bereszynsk:
1073, Hordth 1974, Vonsteenwegen &
Pozner 1990] and the existence of such
birds may hinder definite sexing. In the pres:
ent study over 4 % of the birds remained
unsexed, a'though probobly there were
some individuals classified incorrectly be-
cause of this overap in colour and biome
trics. Therefore, the use of biometrics secms
to be a useful suppertive addiional character
to take info account, even in sgite of ifs
limitations.

The biomerics of the population studied
coincide with previous studres of other popu-
lations [Evans 1969, Norman 1921 The
overall winglength rarge given by Svensson
[19%2] does not differ from the results shown
in this paper. However, some females had
maximum winglengths of 895 me (88 mm
in Svensson 1992} whilst for males some
were below 83 mm from this study {82 mm
in Svensson 1992). A comporison of the
mean winglength with those of different Brit
ish populations resulted in o tendency for
iarger values for birds wintering in Spcin,
which may be due 1o the comparison of a
wholly migratory poplotion with another,
mostly sedentary one [Prysfones 1977]. e
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RESUM

Diferencies biométriques relacionades

amb Pedat i el sexe en una poblacié hiver-

nant de Verderola Emberiza cilrinella.

{o verderola Emberizo citrinella és uno
espécie que presenta dimorfisme sexual. la
gran variabilitat entre mascles i femefles i
lafi grov de solapament biométric enire
sexes fan que hi hagi alguns problemes iant

en el sexal com la dolocio de lespécie |

fThompson 1987, Vansteenwegen & Pozner
1990, Norman 1991). Uobjeciv d’aquest
treball és descrivre la biometria d'una po-

blacio hivernant tenint en comple, especial |

meni, les diferencies en refacic of sexe |
Fedot i valoror la importancia de la biome-
tia com q criferi adicional de sexar | dafat

{'estudi es va realitzor of terme municipol
de la Palma d'Ebre {Tarragono) en una zona
de caire mediterani o 300 m. s.n.m. Des
de novembre o morg del periode 1986

1902 a3 varen anellar 742 verderoles tram- .

pejont 7 dormiders diferents.

les mesures bioméliques que es van
prendre foren pes, ala {corda méximal, cua,
bec, culmen, alcada del bec i tars. Els ocells
es van dolor i sexor segons els caracters
descrits per Svensson [1992) 1 a partir d'cbr
servacions personals. Un toial de 117 ocells

{16%) no es van pader datar amb exactitud,
i 25 exemplors no es van sexar, oquests
ocells ne es von wiilitzar athoro d'estudior la
bromelria.

£ls moscles de verderolo van donar valors
milians significativament més grans que los fe-
mefles o ola i cua i lombé varen pesar més.
Els valors mitjans de l'ala i algada del bec va
ser menor en efs joves que en els adulls.

De cara a conéixer ko diferent significacio
de falo i pes per discriminar sexes i edats es
van reolizar quatie andlisis discriminanis No-
rusis 1986 considerant seporadoment grups
d'edat i sexe. landlisi va donor quotie funcions
discriminants que separaren e 90% dels mas-

. cles i femelles menire que només classificaven
| el 6366% dets grups Jedots.

{es mesures biomeiriques de F'ala i ef pes
resulten dtils com a criteris adicionals per a
la determinacio d'edois | sexes pero, com
a norma, no shon d'ulilitzar separadament.
De cara a lo datacié, es pot combinar la
biometria amb una rewsié acurada de o
mudo porcial postuvenil com fes rectrius
(Norman 1922), tercidries i cobertores alars
fpess. obs.).

les verderoles hivemants o I'areo dest-
di presentaven uns valors miians de Folo

" més grans que efs descrits per a ocells bri-

tanics probablement pel fet de comparor
poblacions sedenidiies omb migrants.
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