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C a s u a l  o b se rv a t io n s  b y  o n e  o f  u s on  
developing b ro o d s  o f  M ute  Sw ans Cygnus 
olor, suggested  th a t early  in developm ent the 
p aren ts , pa rticu la rly  th e  fem ale, in itiate ac
tivities such  as feeding and m ovem ents b e t
ween feeding a rea s and  th a t  very  young 
cygnets invariab ly  follow  them . L ater in 
d e v e lo p m e n t  th e  p r o c e s s  m a y  r e v e r s e ;  
cygnets will set off to  feed o f  their ow n ac 
co rd  and  their p a ren ts  u sually  accom pany  
them . T h u s during  th e  b ro o d ’s developm ent 
th ere  m ay  be a  change  as to  w ho determ ines 
the  g ro u p ’s m ovem ents, resulting  in a  change 
in th e  average d istance  betw een them . This 
p ap er rep o rts  a  p re lim inary  study  on  a  b ro o d  
o f  M ute Sw an  cygnets w hich w as designed 
to  test if th ere  w ere significant behav ioural 
c h a n g e s  d u rin g  d e v e lo p m en t a n d  if  in 
d iv id u a l c y g n e ts  b e h a v e d  c o n s is te n tly  
differently from  th e ir siblings.

M ethods

A s p a r t o f  a  s tu d y  o f M ute Sw an breeding 
b io logy in th e  O xfo rd  area , cygnets w ithin a 
b ro o d  w ere individually  m ark ed  w ith pa tches 
o f  a  yellow  dye and  nam ed  accord ing ly , e.g. 
C row n , N ape, L eft C heek, R igh t C heek  and 
T h ro a t. A convenien t fam ily o f  five cygnets 
n ear the  city  w as tam e  enough to  be ap 
p ro ach ed  closely w ithou t d istu rb ing  their 
norm al behaviour.

T he d istan ce  o f  each  cygnet from  the 
fem ale, in term s o f  th e  nu m b er o f  fem ale 
w a te r l in e  l e n g th s  w a s  r e c o r d e d  w h e n  
F eeding  and  w hen  R estin g  an d  engaged in 
o th e r  ac tiv itie s . S w im m in g  o rd e r  w as 
reco rded  w hen th e  fam ily m oved  actively 
from  one a rea  to  an o th er; th e  position  of 
each  cygnet beh in d  its p a ren t being no ted  as 
a  ra n k  (1 , 2, . . .  5).

C y g n e ts  m o v e  a ro u n d  ac tiv e ly  w hen  
feeding, and  can  a lso change position  in the 
sw im m ing o rd er very rapidly . T h u s, fo r a 
p a rticu la r cygnet, d istances from  the  fem ale 
w ere reco rded  on to  a  d ic taphone  a t  ten  se
cond  intervals. E ach  series o f observations 
las ted  fo r several m inutes. A  new individual 
w ould then  be selected and  the  p rocess 
repeated . Sw im m ing o rd er w as sim ilarly 
reco rded  on  to  tap e  every ten  seconds, s ta r
ting w ith th e  cygnet closest to  th e  female. 
A l th o u g h  su c h  d a ta  a re  n o t  s t r i c t ly

independent, sufficient series w ere reco rded  
fo r each  cy g n et to  p reclude serious bias.

I t  should be po in ted  ou t th a t a m ore 
rigorous trea tm e n t w ould ideally reco rd  for 
feeding the  to ta l d istan ce  each  cygnet w as 
from  both  p a ren ts  and  for sw im m ing o rder 
d istinguish  betw een the  usual sequence o f 
m ale, fem ale, cygnets and  the  occasional one 
o f  fem ale, cygnets, m ale, since in all cases it 
is possible fo r a  cygnet to  be fa r from  the 
fem ale b u t close to  the  m ale. T he m ale acts 
relatively independently  from  the  re st o f  the 
fam ily and th e re  app eared  n o  tendency  for 
p a rticu la r cygnets to  feed consisten tly  close 
to  him . H ow ever w e assum e th a t large 
sa m p le s  a d e q u a te ly  re flect th e  g en era l 
picture.

T h e  o b se rv a t io n s  w ere  m a d e  in  tw o  
sep ara te  periods, th e  first w hen th e  cygnets 
w ere betw een 25 and  30 days from  hatching 
and  th e  second  w hen th ey  w ere 55 to  60 
d ay s old.

R esults

F igu re  1 show s th e  frequency  d istribu tion  o f 
d istances from  the  fem ale, for each  cygnet in 
each  period  (w ith  the exception  o f  C row n  
w ho died in th e  interval). T he differences be t
w een these d istrib u tio n s w ithin each  period  
a re  h ig h ly  s ig n ific a n t, sh o w in g  th a t  in 
d ividuals o f  th e  sam e age behave differently 
(first period, including C row n , ^ 224 =  101.9; 
p < 0 -0 0 1 ; second  p e r io d ^ 233 =  123-3; p  <
0-001). T he difference betw een the  to talled  
d istribu tions for th e  tw o periods is also 
highly significant (x 2n  =  101-9; p  <  0-001 , 
d a ta  for C ro w n  om itted  from  first period  
total).

E xam ination  o f  th e  m odal class and m e
d ian  values fo r individual cygnets reveals a 
co n sisten t ten d en cy  to  feed fu rth er from  the 
fem ale a t the  later age.

F igu re  2 co n tra s ts  th e  behaviour while 
feeding w ith th a t while not feeding. The 
d is tr ib u tio n s  a re  s ig n ifican tly  d iss im ila r  
(p < 0 -001) an d  show  th a t the  cygnets stay  
closer to  th e  fem ale w hen th ey  are  no t 
feeding.

F igu re  3 show s the  d istribu tion  o f rank  
sw im m in g  p o s i t io n s  fo r  e a c h  in d iv id u a l 
during  the  first period . A  F ried m an  test 
show s th e ir av erage  ra n k s  to  be  different (Q
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=  38-3 ; p  <  0-001). Sim ilar resu lts  fo r the 
second  period also show ed dilferences (a t  the 
p =  0-05  level, based  on a  sm aller sam ple).

T a b le  1 g iv e s  th e  a v e ra g e  fe e d in g  
d istances from  the fem ale and the preferred  
sw im m ing o rd ers  for each  cy g n et in bo th  
periods; w inter w eights and sexes a re  given 
w hen know n.

D iscussion

O u r results show  th a t it is possible to  
m easu re  ‘cohesion ’ fo r a  fam ily o f  sw ans and 
d ocu m en t changes in cohesion . Individual

1st PERIOD

cygnets behave differently, and  the  fam ily 
fo rm s a less closely knit g ro u p  w hen feeding 
th an  w hen no t, and  also  w hen  th e  cygnets 
are older. O u r o bservations w ere m ade o u t
side those  periods w hen cygnets a re  assisted  
in feeding by their p a ren ts  an d  w hen the 
fem ale b ro o d s resting  cygnets betw een bouts 
o f  feeding (K ear 1970).

W e h ad  the  strong  im pression th a t in
d ividuals show ed consisten t behaviour be t
w een d ay s w ithin the  period , in c o n tra s t to  
th e  differences observed  betw een periods, bu t 
o u r  d a ta  w ere  in su ffic ien t to  te s t  th is  
rigorously .

2nd PERIOD

50 n=175 died

Crown

50 1 n=175

i k .

n=137

Nape

T tTT^-tt-TI n

n--214 n=114
Right
cheek

-TI I hn-n

50 n=809

~ l ~ b n

n=542
TOTAL

T~h-n-n
5 10 5 10

DISTANCE FROM FEMALE
Figure I. Cygnet feeding distances from female.
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W hen cygnets first ha tch  they  are led to  
feeding sites by  their pa ren ts  w ho frequen tly  
pull w ater w eed to  the  surface  for them . As 
they  become older their parents assist them  
less often in feeding and  cygnets a  w eek or so 
old m ay  even dive fo r w eed w hen feeding in 
deep w ater (pers. obs.). I t  seem s th a t very 
young  cygnets derive an  adv an tag e  from  
feeding near their pa ren ts , b o th  b y  learning 
to  identify food and by being provisioned
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Table 1. Average feeding distance from female, preferred swimming order and weights of cygnets.

Average feeding 
distance from female

Preferred 
swimming order

Cygnet's
'conditions'

First Second Period Winter
Identity period 

Av. ±  S.E.
period 

Av. ± S.E.
1st 2nd Weights Sex

Crown 1-76 0-08 _ _ 2 _ Died _
Nape 1-78 0-10 4-38 0-29 4 1 Heaviest Male
Right Cheek 1-87 0-09 3-49 0-20 5 2 Heavy Female
Left Cheek 1-06 0-05 2-46 0-12 3 4 Light Female
Throat 1-72 0-08 3-83 0-24 1 3 Lightest Died
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th a t th is coincides w ith th e  period  w hen they 
becom e proficient at feeding them selves. 
C ygnets can  feed them selves w hen  only a 
few w eeks old, an d  th e  fam ily  p resum ab ly  
stay s to g eth e r firstly to  p rov ide  pro tec tion  
from  p red a to rs  an d  secondly to  help the 
cygnets find su itab le  w intering sites (K ear
1970); there  is c ircu m stan tia l evidence th a t 
th is la tte r a spect m ay  be im p o rtan t fo r the 
non -m ig ra to ry  M ute  Sw an as well as o ther 
C ygnus  species. O u r d a ta  show  th a t the 
cygnets stay  closer to  th e  pa ren ts  w hen no t 
feeding, as w ould be expected  if  they  derive 
benefit from  paren ta l p ro tec tio n , and  suggest 
th a t they  m ay  sacrifice som e pro tec tion  
w hen feeding, p resu m ab ly  to  increase  their 
efficiency.

By the  tim e cygnets a re  several w eeks old 
a  ‘peck-o rder’ develops betw een them , and 
th is seem s to  affect their positions in ou r 
sw im m ing o rd er da ta . C ygnets a re  sim ilar in 
w e ig h t so o n  a f te r  h a tc h in g  b u t  sexual 
d im orphism  becom es ap p aren t a ro u n d  three 
o r fo u r weeks. T ab le  1 show s th a t the 
cygnets w ho m oved  closer to  th e  fem ale b e t
ween ou r o bservations becam e the heavier 
birds, while th e  one w ho lost position  ap-

R eferences

preciab ly  w as in relatively p o o r condition  a 
few w eeks la te r (w hen c au g h t for ringing), 
and  died in early  w inter. W e believe th a t 
relative changes in the  cy g n ets’ ‘d o m inance’ 
and condition  acco u n t fo r the  different 
p referred  sw im m ing o rd ers  betw een the 
periods and  m ay  sim ilarly affect th e  relative 
d istances cygnets feed from  their p aren ts.
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S u m m ary

Individual cygnets within a brood of Mute Swans 
Cygnus olor keep varying distances from their 
parents depending on their age and what they, 
and their parents, are doing. Simple quantitative 
measures of these distances are used to show ( 1) 
significant differences between individuals within a 
brood (2) significant differences depending on 
cygnet behaviour and (3) significant differences at 
different ages for individual cygnets.
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