
Variation in the production of young of swans wintering in Sweden
L E I F  N I L S S O N

Studies o f  sw ans an d  geese have  revealed 
m ark ed  an n u al v aria tions in th e  p ro p o rtio n  
o f  y oung  in w intering flocks (e.g. B oyd  1959; 
C a d b u ry  1975; L y n ch  & Singleton 1964; 
N ilsson  1968; N isbe t 1959; Ogilvie 1969; 
O w en & N o rd e rh au g  1977). A ccord ing  to  
L ack  (1967 , 1968) clutch-size in w aterfow l 
evolved in re la tion  to  the  a m o u n t o f food 
available fo r th e  fem ale p rio r to  laying. H e 
also  suggests th a t  it w ould be advan tageous 
for a  fem ale to  po stp o n e  breed ing  until it can  
lay  th e  full c lu tch  ra th e r th a n  laying a 
sm a lle r  c lu tc h . N e v e rth e le ss , B en g tsso n  
(1971) fo u n d  a  significantly  lower c lu tch  for 
du ck s in a  y ear w ith b a d  food  supp ly  a t L ake 
M ayvatn , Iceland . T he im p o rtan ce  o f  w inter 
an d  sp rin g  feed in g  c o n d itio n s  fo r th e  
breeding success in w aterfow l has been 
stressed  by several w orkers (e.g. M cln n es et 
al. 1974; R yder 1970).

D a ta  on  th e  p ro p o rtio n  o f first-w inter 
b irds am ong sw ans in  sou th  Sw eden were 
co llected  regu larly  in co n n ection  w ith the 
I n t e r n a t i o n a l  W a te r f o w l  C o u n t s  in  
N o v e m b er a n d  J a n u a ry  (N ils so n  1975,
1977). O n  average ab o u t 25%  o f  the  M ute 
Sw ans C ygnus o lor  and  3 0 -5 0 %  o f  the 
W hooper Sw ans C. Cygnus in  th e  cou n try  
w ere so exam ined.

Results

T he p ro p o rtio n  o f young  (first-w inter birds) 
in b o th  species o f sw ans show ed m ark ed  a n ­
nual va ria tio n  (T able 1), and  w ere generally

low er in W h o o p er Sw ans th an  in M ute 
Sw ans.

C o m p a r in g  th e  p e rc e n ta g e  o f  y o u n g  
am ong W hooper Sw ans in  Ja n u a ry  w ith 
te m p e ra tu re s  ( th e  m ea n s  o f  4  m o n th ly  
m eans) a t ten  m eteorological sta tions in 
sou th  Sw eden in the  preced in g  w inter a 
significant corre lation  w as fo u n d  (F igu re  1). 
T he strongest co rre la tio n  (r =  0 -76) w as o b ­
ta in ed  w hen the  p ercen tage  o f young  w as 
co m p ared  w ith the  m ean  tem p era tu res o f  the 
w hole period , D e ce m b er-M arc h , bu t c o r­
re la tions w ere a lm ost equally  strong  when 
the  com p ariso n  w as w ith  th e  m eans for the 
sep ara te  m on ths o f  D ecem ber, Ja n u a ry  and 
F e b ru a ry  or w ith  these  m on ths in pairs 
(T a b le  2). C o m p a r is o n  w ith  th e  m ean  
tem p era tu res  in M arch  yielded insignificant 
corre la tion . T he w eather in th e  w inter p roper 
is th u s m ore im p o rtan t th a n  th a t  in early  
spring.

A local series o f  co u n ts  from  Scania , the 
sou th e rn m o st province o f Sw eden, for 1965 
to  1976, yielded sim ilar results . T he series 
is included in th e  na tiona l series from  1967 
onw ards. A n  earlier series fro m  one im por­
ta n t  in la n d  lo c a lity  in  so u th  Sw eden , 
T ro llh ä ttan  by  the  river G ö ta  älv  (N ilsson
1968), did n o t yield a  significant co rre lation  
betw een w inter tem p era tu res  and  th e  p ro p o r­
tion  o f  young  in th e  follow ing y ear (T able  3). 
H ow ever, if 1961/62 , w hich  h ad  a  very low 
percen tage  o f young  even afte r a  very  m ild 
w in te r  a n d  e a r ly  sp r in g  in Sw eden , is 
excluded, a  h ighly  significant co rre lation  
results. In 1961/62 th e  sw ans arrived m uch

Table 1. The percentage of first-winter birds among wintering swans in south Sweden 1967-1978. Size
of sample in brackets.

Year Mute Cygnus olor Whooper Cygnus cygnus
November J anuary November January

1966-67 — 18-2(2645) — 9-4(820)
1967-68 — 18-2(791) — 18-6(754)
1968-69 — 22-6(3172) — 13-6(1606)
1969-70 17-7(2888) 12-3(2749) 3-3(1090) 7-9(1075)
1970-71 17-4(943) 13-5(609) 10-8(343) 7-9(227)
1971-72 35-6(1852) 32-8(1402) 13-9(245) 16-3(1007)
1972-73 38-2(1792) 24-9(1966) 8-7(369) 9-3(690)
1973-74 25-6(2738) 22-8(1185) 24-5(739) 19-6(734)
1974-75 — 16-7(1654) — 14-6(624)
1975-76 — 20-6(4996) — 23-7(556)
1976-77 — 8-5(1548) — 16-4(714)
1977-78 — — — 7-0(617)
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Figure 1. Percentage of first-winter birds among Whooper Swans in south Sweden in January 
1967—1978 in relation to mean temperatures for the preceding December-March at ten meteorological 
stations in south Sweden. Correlation coefficient r =  0-76 (P < 0-01), regression coefficient b =  2-05. 
Open circles denote winters after a cold spring in the Soviet breeding areas.

Table 2. Correlation and regression coefficients over 12 winters for the relation between the percentage 
of first-winter birds among Whooper Swans in January and the mean temperatures on the wintering 
grounds in the preceding winter.

Mean temperatures in 
preceding winter used

Correlation
coefficient

P Regression
coefficient

December 0-660 < 0-05 1-49
January 0-625 < 0-05 1-28
February 0-700 < 0-02 1-28
March 0-423 < 0-2 M 3
December + January 0-720 < 0-01 1-74
January + February 0-716 < 0-01 1-48
February + March 0-676 < 0-02 1-69
December — March 0-761 < 0-01 2-05
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Table 3. The percentage of first-winter birds among Whooper Swans at Trollhättan, Göta älv, in 
1960/61 to 1967/68 in relation to mean temperatures in the preceding winter and to mean temperatures 
in the preceding May in the Soviet breeding grounds. 1 =  P < 0-01, 2 =  P < 0-05.

Season
First-winter

birds
%

Mean temperatures 
(December-M arch) 

South Sweden Local

Breeding
grounds

May

1960/61 23-6 - 1 -4 - 2-2 7-2
1961/62 6-5 1-6 - 1 1 4-4
1962/63 4-2 -1 -3 - 1 - 7 8-4
1963/64 4-4 -4 -8 - 5 - 4 9-1
1964/65 10-5 - 1-6 - 1 - 5 5-5
1965/66 18-9 - 0-8 - 0-6 2-3
1966/67 9-1 -3 -5 - 4 - 6 5-3
1967/68 25-4 0-1 0-0 5-4
Correlation

coefficient 0-37 0-38 -0 -1 3
(excl. 1961/62) 0 -881 0-792

later th an  norm al in th e  s tu d y  area.
N ovem ber and  Ja n u a ry  values o f  the 

percen tage  o f y oung  w ere generally  sim ilar 
(T able  1). H ow ever, in 196 9 /7 0  th e  percen ­
ta g e  o f  y o u n g  w as m a rk e d ly  lo w e r in 
N ovem ber th an  in Ja n u a ry . M ay  1969 w as 
u n usually  cold  in the  Soviet p a r t  o f  the 
b reeding range  (m ean  tem p era tu res  for five 
s ta tio n s 0-4° co m p ared  to  norm al values o f
4 -5 ° )  and  th is m ay  have  delayed  breeding 
w ith resulting  late  a rrival o f  fam ilies in the 
Sw edish w inter areas. A  sim ilar situation  
m ay  have ob ta in ed  in 1961.

T he percen tage  o f  young  am ong W hooper 
S w a n s  w in te r in g  in  s o u th  S w e d e n  in
1 9 6 7 -1 9 7 5  w as  c o m p a re d  w ith  m ean  
tem p era tu res  for five sta tio n s in th e  Soviet 
b reeding a rea  during  th e  p revious M ay  
(F igu re  2). I f  1967 and  1971 are  excluded 
from  the  calcu la tions a  highly significant co r­
re la tion  w as found. T he preced ing  w inters, 
1966 an d  1970, w ere th e  only really  cold 
w inters in so u th  Sw eden during  th is  period 
a n d  th e  low  p ro d u c tio n  o f  young m ight thus 
be re la ted  to  th e  w inter cond itions ra th e r 
th an  those  in the  b reeding g rounds. Sim ilarly 
the  percen tage  o f  young  in sou th  Sw eden in 
J a n u a ry  1970 and  1973 w ere low er th an  
cou ld  be expected  from  the  w inter situation , 
b u t cold  M ay  w eather in th e  Soviet breeding 
g ro u n d s could  explain  th e  low  production . 
J a n u a ry  1978 a lso  y ie ld ed  lo w e r th a n  
e x p e c te d  p e rc e n ta g e  o f  y o u n g  in  so u th  
Sw eden bu t no  d a ta  on  M ay  tem p era tu res 
fo r 1977 (n o r fo r 1975 and  1976) could  be 
ob tained .

T he d a ta  from  T ro llh ä ttan  did no t show 
any  co rre la tions w ith tem p era tu res on  the 
Soviet breeding g rounds (Table 3). H ow ever, 
the  low  percen tage  o f  first-w inter b irds in 
1 9 6 1 / 6 2  c o in c i d e d  w i th  f a i r l y  lo w

tem p era tu res  in th e  b reed ing  g rounds the 
p receding spring.

In  o rder to  try  to  sep ara te  the influences 
on  the  p ro d u c tio n  o f  young , o f  tem pera tu res 
on  the  breeding g rounds an d  those  on  the 
w inter g rounds, the  d a ta  w ere g rouped  ac ­
cord ing  to  w hether tem p era tu res  w ere above 
o r below  average (for th e  series) fo r the 
Soviet b reeding g rounds an d  fo r Sw edish 
w inter g rounds, respectively . F o r  the  five 
y ears w ith above average (=  3-7°) spring 
tem p era tu res in th e  Soviet b reed ing  grounds 
th e  m ean  percen tage  o f  y oung  w as 13.8%, 
w hereas the  m ean for th e  fo u r years w ith 
co lder springs w as 12-0% . T h e  m ean  percen ­
tag e  o f  young  in six y ears follow ing m ilder 
w inters th an  average (— 0-8°) w as 17-0% , 
w hereas follow ing th e  six co lder w inters it 
w as 10-4% . O n ly  in the  la tte r  case w as the 
difference significant (P  <  0 -0 5 , analysis o f  
variance).

In  the  M ute Sw an no  significant co r­
re la tions cou ld  be found  w hen com paring  
w inter tem p era tu res  in so u th  Sw eden with 
the  percen tage o f  young  p resen t in the 
follow ing w inter. T he co rre la tio n  coefficient 
for the  co m p ariso n  w ith the  D ecem ber to  
M arch  m ean tem p era tu re  w as only 0-23. A 
som ew hat h igher bu t still insignificant co r­
relation  w as fo und  w ith M a rch  tem pera tu res 
(r =  0 -4 2 ). C o m p a r iso n s  w ith  sp rin g  
tem p era tu res  fo r th e  b reed ing  a reas gave 
sim ilar inconclusive results.

N o  com p arab le  d a ta  on  th e  p ro portion  o f 
young  b irds in the  W hooper Sw an elsew here 
have been published excep t fo r a  few years 
(B oyd & E ltringham  1963; H ew son  1964).

Published in fo rm ation  ab o u t th e  p ro p o r­
tion  o f  young am ong  B ew ick’s Sw ans C. 
co lum bianus bew ickii in B rita in  (Ogilvie 
1969; C a d b u ry  1975) gave no significant
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Figure 2. Percentage of first-winter birds among Whooper Swans in south Sweden in January 
1967-1975 in relation to the preceding mean May temperatures at five meteorological stations in the 
Soviet breeding areas. Open circles denote years following after especially cold winters in southern 
Scandinavia. Correlation coefficient r =  0-57 (P < 0-1) for all years, correlation coefficient r =  0-89 
(P < 0-01) for ail years except two years with especially cold winters (1966, 1970, production recorded
in January 1967, 1971). The regression line in the

c o r r e l a t i o n s  w i th  w i n t e r  o r  s p r in g  
t e m p e r a t u r e s  ( T a b l e  4 ) .  H o w e v e r ,  
tem p era tu re  d a ta  w ere only available from  
th ree  sta tions in the  breeding a reas o f  the 
Bewick Sw ans.

D iscussion

It is clear th a t th e  p ro d u c tio n  o f y oung  in the 
W hooper Sw an is m arked ly  affected by  the 
w eather situation  in the p receding w inter and 
no t only by th e  s ituation  in early  spring , as 
h ad  been suggested  by  L ensink  (1972) for 
W h is tlin g  S w an s  C y g n u s c o lu m b ia n u s  
co lum bianus.

Sw eden is situ a ted  in th e  n o rth e rn  p a r t o f 
the  w inter ran g e  o f  th e  species (N ilsson

graph (b =  1-81) applies to this correlation.

1975) so low  tem p era tu res  will freeze im por­
ta n t  feed in g  a re a s . T h is  will affec t th e  
availability  o f  food  an d  hence the  condition  
o f  the  fem ales. In deed  in sou thern  Sw eden 
W h o o p e r  S w a n s  re g u la r ly  feed  in  co ld  
w eather on  c ro p  lands.

In  a t least the  n o rth e rn  p a rts  o f the 
breeding ran g e  W h o o p er Sw ans m ust s ta rt 
breeding on  their a rrival if  th e  young  are to  
be on  th e  w ing before th e  au tu m n  freeze-up. 
A late  spring  will resu lt in to o  sh o rt a  period  
for successfu l b reeding (H a ap a n e n  et al. 
1973). C erta in ly  the  b ird s c an n o t delay  
breeding an d  so a tta in  a  bette r condition. 
Fem ales w hich  lay  in poor cond ition  are  like­
ly to  have low er p ro d u c tio n  or a  com plete 
b reed ing  failure. T h u s the  feeding situation  in
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Table 4. The percentage of first-winter birds among Bewick’s Swans in England 1960/61—1974/75 
(after Ogilvie 1969, Cadbury 1975) in relation to mean temperatures for England in the preceding 
w in te r (N o v e m b e r—F e b ru a ry )  and to m e a n  temperatures in the Soviet breeding areas in the preceding 
May.

Mean temperatures 
Season First-winter birds Winter Spring

%

1960/61 30-6 _ -3 -6
1961/62 8-9 — - 2-2
1962/63 18-2 2-7 - 0 -5
1963/64 — — —
1964/65 19-9 2-9 -5 -1
1965/66 19-5 2-6 _ 4 -2
1966/67 24-4 2-9 - 0 - 9
1967/68 8-3 3-2 - 2-0
1968/69 8-0 2-2 - 2-1
1969/70 6-7 2-5 - 3 - 0
1970/71 18-5 1-9 -7 -1
1971/72 10-5 3-2 -4 -1
1972/73 16-0 3-7 - 5 - 7
1973/74 23-3 3-0 - 3 - 6
1974/75 18-8 3-2 -5 -1
Correlation coefficients 0-09 -0 -1 7

the w inter and nesting  a reas will have  been o f 
c rucial im portance .

In  th e  m o re  s o u th e r ly  p a r t  o f  th e ir  
b reeding range  W h o o p er Sw ans are no t 
fo rced  to  s ta r t b reeding im m ediately  after 
arrival an d  so can  b e tte r com p en sa te  fo r in­
ferior w inter feeding. H ow ever, th ey  are only 
a p a r t  o f  the  p o p u latio n  and  the  overall 
p ro d u c tio n  will be low er after a  la te  spring. 
F o r  B ew ick’s Sw ans w intering  in B ritain, 
w inter conditions will p ro b ab ly  only ra re ly  
be so h a rd  a s  to  affect th e  fu tu re  breeding 
results , especially  w hen given supplem entary  
food  as a t Slim bridge an d  a t W elney  on  the 
O use W ashes. In  th is a rc tic  b reeding species 
the  w eather on  th e  b reeding g ro u n d s will 
p ro b ab ly  acco u n t for m ost o f  th e  yearly  
va ria tion  in  the  p ro d u c tio n  o f  young  even 
th o u g h  n o  c o r r e l a t i o n s  w i th  s p r in g  
tem p era tu res  there  cou ld  be found. L ocal 
conditions no t a p p aren t in m on th ly  m ean  
tem p era tu res , such  as sudden  snow falls, will 
p ro b ab ly  be o f  g reater im portance . In  a 
s tu d y  o f  S valbard  B arnac le  G eese B ra n ta  
leu c o p s is ,  O w en  & N o rd e rh a u g  (1 9 7 7 ) 
sta ted  th a t  the w inter conditions during  the 
y ears  th ey  studied  w ere sufficiently good to  
p u t the  geese in to  optim al cond ition  before 
leaving B ritain . F a c to rs  in the  b reeding areas 
were th u s  considered  to  be the  m ain  cause  o f 
annual fluctuations.

In  the  M ute Sw an, R eyno lds (1972) found  
a clear co rre la tio n  betw een w eight and  su b ­
sequent success. H ow ever, no  corre lations

betw een the  conditions in  the  w inter qu arte rs  
and the fu ture  p ro d u c tio n  o f young  were 
found. P e rhaps, so fa r sou th  it is possible to  
po stp o n e  the s ta rt o f  b reed ing  afte r a  cold 
w inter an d  late  spring  to  enab le  th e  fem ale to  
a tta in  a  good  condition  before  sta rting  to  lay.

W hen view ing these differences in three 
species o f  sw ans it m ust be rem em bered  th a t 
the  p resen t d istribu tion  o f  the W hooper 
Sw an is a  re su lt o f  heavy  persecu tion  in 
earlier years. T he boreal W h o o p er Sw an w as 
fo rm erly  d istribu ted  over a  large  p a r t o f  the 
coniferous zone th a t covers large p a rts  o f 
F e n n o s c a n d ia  a n d  th e  S o v ie t  U n io n . 
N o w ad ay s it is m ain ly  restric ted  to  the 
n o r th e r n m o s t  e x tr e m e s  o f  th e  fo rm e r  
breeding area . In  the  so u th e rn  p a rts  o f  the 
fo rm er breeding a rea  the  ice-free season  is 
longer, and  delayed  breeding, as in the M ute 
Sw an, w ould  have been possible.
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Sum m ary

The percentage of first-winter birds was recorded 
among Whooper Swans Cygnus cygnus Cygnus 
and Mute Swans Cygnus olor in south Sweden,
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1960-1978. A m arked variation was found 
between different years. In the Whooper Swan a 
significant correlation was found between the 
tem perature in the winter quarters and the 
production of young in the following summer,

whereas no such correlation was found in the 
Mute Swan. The production of young in the 
Whooper Swan was also significantly correlated 
with May temperatures in the Soviet breeding 
areas.
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