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Vigilance levels in European Wigeon -  sexual differences

In troduction

A  h igher level o f a le rt behav iour in m ales 
com pared  w ith fem ales has been  reported  
in several b ird  species, prim arily  wildfowl. 
M ost s tud ies  concern  b irds during  the 
b reed ing  season , e ith e r befo re  o r during 
la y in g  ( e .g .  F ox  a n d  M a d se n  1981; 
K am inski and  Prince 1981) o r a fter nesting 
(e .g . H arw ood  1975; L azarus and Inglis 
1978; S troud  1982). T he usual exp lanation  
fo r this m ale vigilance is th a t in the fo rm er 
p e riod  it allows fem ale b irds the m ore 
quickly to  pu t on reserves for nesting  and  in 
th e  la tte r  to  res to re  them  afte r long w eeks 
o f in cu b a tio n . A  fu rth e r hypothesis fo r high 
m ale vigilance, especially during  the p re 
laying phase in ducks, is th a t it guards the 
fem ale against rape a ttem p ts by o th e r males 
(K am inski and  Prince 1981 ; M cK inney and 
S tolen  1982; L endrem  1983a; G oodburn  
1984).

A p a rt from  b reed ing  wildfowl, only a few 
records o f sexual d ifferences in vigilance 
ra tes  have been  rep o rted  (B ertram  1980; 
L end rem  1983b). A gain , m ale vigilance is 
g rea te r than  fem ale , bu t exp lanations arc 
less clear. T his p ap e r provides som e data  on 
v igilance levels in E u ro p ean  W igeon A nas 
pene lope  ou tside o f the b reed ing  season and 
discusses th e  various hypotheses pu t fo r
w ard  to  explain  sex d ifferences in vigilance. 
R esu lts on th e  effect o f flock size on vigi
lance a re  also rep o rted .

M eth ods

S tu d y  site

T his study  w as p art o f a th ree  year (1980-
1983) investigation  o f the feeding ecology 
and  b ehav iou r o f W igeon, carried  ou t at the 
W ildfow l T ru s t's  refuge at C aerlaverock  on 
the Solw ay F irth , south-w est Scotland. A 
popu la tion  o f up to  800 W igeon regularly 
w in te r on this site from  O c to b er to  M arch. 
T he refuge offered  excellent facilities for 
the observa tion  o f grazing wildfowl (hides 
w ithin 30 m of m ost grazing sites). B irds 
w ere observed  using 8x40 b inoculars and a 
25-41 )x zoom  telescope.

T he W igeon fed prim arily  on four cattle- 
g razed  fields w ithin the refuge. A long the 
edge of each  field w ere tw o o r th ree  ponds. 
S ince th e  W igeon  alw ays fed in close 
proxim ity  to  w ate r, each pond  plus ad jo in 
ing g rassland  com prised  an individual W i
geon feed ing  site.

Vigilance m easurem ent

V igilance w as m easured  as % tim e with 
h ead  up in a grazing bird  (i.e . grazing was its 
p re d o m in a n t ac tiv ity ). W ildfow l ad o p t 
several d ifferen t postu res w hen vigilant e.g. 
‘h ead  u p ’, ‘ex trem e head  up ' (L azarus
1978). In W igeon , the m ost com m on vigi
lance postu re  w hen grazing was a ‘rapid  
head  u p ’ sim ilar to  a h ead  flick, bu t which 
clearly  involved a scanning m otion. N o 
distinction  w as m ade betw een  the various 
head  up positions. T otal vigilance tim e was 
cu m ula ted  on one stop-w atch , while to tal 
observa tion  tim e was reco rd ed  on ano ther. 
T o ta l observation  tim e w as never less than 
one m inu te and  never m ore than  six (the 
vast m ajo rity  w ere in the 1.5-3 m inutes 
range). N o re la tionsh ip  w as found  betw een 
observa tion  tim e and  %  tim e vigilant, i.e. 
the  variab le  observation  tim e did not bias 
the results .

Study details

Two main vigilance stud ies w ere u n d er
taken . In the first study, w hich was carried  
ou t from  D ecem ber to  M arch on a single 
large feeding site, vigilance was m easured 
in relation  to  distance from  w ater. The 
random ly selected  focal b ird 's  distance 
from w ater (the edge o f the pond) was 
estim ated  on a scale o f 0 -10  m ; 20-30 m ; 50- 
70 m. If the bird m oved ou t o f its distance 
category during the observation  the result 
was discarded. T hese d istances w ere esti
m ated  by eye. but w ere considered  to  be 
reasonably accurate since the approxim ate 
length of the field was known and the 
distance categories w ere w ide. The size of 
the flock in which the bird was grazing was 
also recorded.

In the second study, the effect o f flock 
size on vigilance was assessed. O bserva-
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tions w ere carried  ou t on six separa te , but 
very sim ilar, feeding sites during M arch 
only, since sm all flocks w ere m ore com m on 
at this tim e o f year. O bservations w ere only 
m ade w hen the focal b ird  was < 1 0  m from  
w ater, in o rd e r to  contro l for this variable.

In both  studies the sex of the focal bird 
was reco rded . N orm ally d ifferen t sexes 
w ere observed a lternate ly , so as to  provide 
an approxim ately  equal num ber o f each sex 
in th e  sam ple. T hus, if th e  random ly  
selected  individual was o f the ‘w rong’ sex, 
then  the nearest b ird  o f co rrect sex to  this 
random  one w as observed.

Results

Figure 1 shows the relationship  betw een % 
tim e vigilant and distance from  w ater, sepa
ra ted  for sex. In o rd e r to  contro l for the 
effect o f flock size (see Figure 2), only birds

in a flock size > 1 8  w ere included in this 
analysis. W igeon gradually  becom e m ore 
vigilant as they  m ove away from  w ater, 
since feeding near to  w ater seem s prim arily 
to  be an an ti-p reda to r strategy. In all dis
tance categories, m ales w ere m ore vigilant 
than  fem ales, significantly so in all bu t the 
final category  (see T able  1). C ovariance 
analysis show ed the overall effect o f sex to 
be  h ig h ly  s ig n ific an t (F , 155 =  32 .3 1 ,
PcO.OOl). T he divergence in m ale and 
fem ale vigilance ten d ed  to  increase with 
d istance from  w ater, bu t decreased  a t 60 m 
from  w ater (T able 1).

In the flock size/vigilance study, % tim e 
vigilant decreased  exponentially  w ith in
creasing flock size, asym ptoting  at abou t 18 
birds (F igure 2 -  rs 2oo= -0 .720 , PcO.OOl). 
W hen sexual differences fo r each flock size 
w ere exam ined no significant difference was 
found except a t a flock size of tw o (T able 2). 
O f the o th e r flock sizes stud ied  (16 in all),

Figure 1. Regression of % time vigilant (mean ±  1 s.e.) on distance from water, separated for sex 
(flock size >18).

  male (y=0.09x +  6.19)
________female (y=0.07x +  2.76)
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Table 1. Difference in % time vigilant (male — female) at increasing distances from water, plus results 
of t-tests on difference (see figure 1)

Distance from water (m) 5 15 25 40 60

% vigilance difference 
t (d.f.)
P

2.41
3.14(44)
<0.005

4.11
3.02(32)

0.005

4.10
2.77(25)

0.01

7.82
4.42(22)
CO.OOI

2.61 
1.02(25) 

n.s.

F L O C K  S I Z E

Figure 2. Effect of flock si/e in % time vigilant (mean ±  1 s.e.) (rs 200= —0.720, PcO.OOl).
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males w ere m ore vigilant, bu t no t sig
nificantly, in nine cases. T hus, outside a 
flock size of tw o, no clear sex difference is 
apparen t.

Table 2. Changes in % time vigilant with flock 
size, separated for males and females.

Flock size Male Female

1 35.2 no data
2 26.3 12.2
3 10.4 19.1
4 9.7 21.2
5 10.6 12.0
6 13.1 10.9
7 15.3 9.5
8 8.7 5.2
9 7.9 9.7

10 5.6 9.2
12 4.9 9.0
14 6.2 4.7
15 3.7 5.4
17 6.9 5.8
18 4.2 2.7
19 4.0 2.5
20 3.7 2.1

> 2 0 3.8 2.9

Note: Male/female differences only significant
(PcO.OOl) at Flock size 2 .

Discussion

A p a rt from  m ate-guard ing  (see In tro 
duction), tw o hypotheses have been put 
forw ard to  explain sex differences in vigi
lance (L endrem  1983a). F irstly, m ales may 
be looking fo r fem ales to  rape and secondly, 
m ales (in m any species) a re  far m ore con
spicuous than  fem ales, and  the ir higher 
vigilance levels reflect the g rea te r risks they 
face from  predato ry  attacks.

W h ile  th e s e  e x p la n a tio n s  a re  n o t 
m utually  exclusive, certain  results from 
o th e r wildfowl studies lend support to  the 
la tte r hypothesis. Fox and M adsen (1981) 
rep o rt th a t m ale G reen land  W hite-fron ted  
G eese A nser albifrons flavirostris spend 
very significantly m ore tim e alert than  their 
m ates, w hen feeding in solitary pairs on the 
breed ing  grounds. H ow ever, w hen the pair 
jo ins a flock of geese, the difference vir
tually  d isappears. They suggest th a t this is 
because vigilance can now be shared  by all 
flock m em bers. T hus, in species with no 
obvious sexual dim orphism  in plum age 
colour, m ales and fem ales show sim ilar

vigilance levels w hen the m ale is no t m ate- 
guarding.

Secondly. L endrem  (1983b) finds that 
m ale peek ing  rates in M allard A nas p la ty 
rhynchos  fall w hen the birds adop t eclipse 
p lum age. This fall does not seem  to be 
a ttribu tab le  to the absence of a m ate who 
needs to  be guarded , since in June high 
levels o f vigilance are m ain tained  even in 
the absence of a partn er. H e also reports 
th a t as p reda tion  risk increases (w hen birds 
on a river get closer to  the bank and are thus 
m ore at risk from  terrestria l p redato rs) the 
m ale/fem ale divergence in vigilance in
creases. H e suggests th a t this is bccause 
m ales are inheren tly  m ore at risk from 
p redation  and  are , therefo re , m ore wary in 
risk ier situations. T here  is no reason why 
oppo rtun ities for rape should increase in 
risk ier areas. This is very sim ilar to  the 
result rep o rted  in T able 1. M ale/fem ale 
vigilance d ivergence tends to  increase as 
birds on land m ove to  riskier areas fu rther 
from w ater. T he decrease in m ale vigilance 
at 60 m from  w ater is an anom aly. In wet 
conditions a ‘flash’ pond did form  in the 
cen tre  o f the field, approxim ately  80-100 m 
from  the m ain pond edge. This safe re trea t 
m ay have had  m ore effect on the alertness 
o f the high risk m ales than  o f the  fem ales.

T he resu lts from  the flock size/vigilance 
study are  initially confusing. O ne w ould 
expect high m ale vigilance to  be found  in all 
flock sizes, if m ales are inherently  m ore at 
risk from  predation . H ow ever, because it 
was difficult regularly to  find specific flock 
sizes fo r study, sam ple sizes o f each sex 
w ere small (average n = 6 ) . T hus, sam ples 
m ay simply no t have been large enough to  
pick up a sex difference. A t flock size tw o, 
how ever, a highly significant difference was 
found , w ith m ales being m ore than  twice as 
vigilant as fem ales. In virtually all cases, 
groups of this size con ta ined  a b ird  o f each 
sex and  it is very likely th a t, in early  spring, 
they w ere paired  birds. This suggests that 
the d ifference was due to  m ate-guarding, 
males p ro tec ting  the ir partners  from  p re
dato rs and rape  a ttem p ts, and thus allowing 
them  to  pu t on reserves for b reeding. In 
larger groups, birds are less likely to be 
paired , so th a t differences in vigilance levels 
are  not so obvious. Interestingly, a sim ilar 
result was found in O striches Struthia cam e
lus by B ertram  (1980). In a group size of 
tw o, he found  a significant difference in 
m ale/fem ale vigilance bu t not in o th er 
group sizes.
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H ead  up postures could , o f course, be 
less concerned  w ith detec ting  danger than 
with assessing the location o f neighbours 
and  the ir success in foraging. A gain , sex 
d ifferences w ould not be expected .
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Summary

Male Wigeon Anas penelope, feeding on a re
serve in south-west Scotland, are generally more 
vigilant than female birds. The divergence in 
vigilance rates tends to increase in riskier situa
tions. In small flock sizes, no difference was 
detected except in solitary pairs, when males 
were more than twice as vigilant as their mates. 
Individual vigilance rates decrease exponentially 
with increasing flock size. The most likely reasons 
for the sex difference are the conspicuous male 
plumage and mate guarding.
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