
Population composition, and return according to breeding status, 
of Bewick’s Swans wintering at Slimbridge, 1963 to 1976

M A R Y  E . E V A N S

W hen co n se rv a tio n  m easu res p roduce  a  new 
refuge, o r m ake a n  existing site a ttrac tiv e  to  
a  previously  un reco rd ed  species, num bers o f  
b ird s  m a y  in c re a s e  ra p id ly . W h ile  th e  
m an ag em en t techn iques responsib le m ay  be 
described , and  th e  increases quantified, it has 
n o t been possib le to  investigate the s truc tu res 
o f  such new  p o p u latio n s; individual iden­
tification  o f  all th e  m em bers o f  th e  p opu lation  
is required . A rtificial m ark ing  is inadequate , 
for it is unlikely th a t  every  individual can  be 
cau g h t, an d  a t a n y  tim e new  b irds m ay  enter 
the  population .

T his p roblem  m ay  be overcom e by  using 
n a tu ra l m ark ings, w hich, am ong B ew ick’s 
Sw ans C ygnus co lum bianus bew ickii, were 
found  to  be sufficiently varied  and  p e rm a­
nent to  allow  an n u al identification o f  several 
hun d red  indiv iduals fo r up to  13 years 
(E vans 1977).

B ew ick’s Sw ans breed  in n o rth ern  Siberia, 
and  the  w estern  p opu lation  w inters m ainly  in 
th e  N e th e r la n d s , E n g la n d , a n d  Ire la n d . 
S h a rp  increases in  num bers have o ccurred  in 
th ree  p laces in B rita in  and  Ire land  during the 
p as t 20  years: a t th e  O use  W ash es (C a m ­
b rid g e/N o rfo lk ), a t th e  W exford  W ildfowl 
R eserve, E ire, an d  a t th e  W ildfowl T rust, 
S lim bridge, G louceste rsh ire , w here the  p re ­
sent study  w as m ade.

S tu d y  a rea

F ro m  1 9 5 5 -5 6  B ew ick’s Sw ans w ere p resen t 
annually  on the  Severn E s tu a ry  near Slim ­
bridge. U p  to  1 9 6 0 -6 1  num bers w ere less 
th an  16, bu t in the  next tw o w inters they  
exceeded 30. Ogilvie (1969) a ttrib u ted  th e  es­
tab lishm en t o f  th is trad itio n  to  the  severe 
w eather o f  those  tw o  w inters.

In  F e b ru a ry  1964 th e  ca lls  o f  th ree  
p in ioned B ew ick’s Sw ans and  fo u r pinioned 
W histling Sw ans C ygnus c. co lum bianus  a t­
trac te d  24 wild B ew ick’s Sw ans from  the  es­
tu a ry  on to  a  lake o f  ab o u t h a lf  a  hectare  
w ithin the  perim eter fence o f the  W ildfowl 
T ru st. T he a rea  w as und istu rbed , excep t for 
a  w arden  d istribu ting  a  fo o d  supplem ent o f  
w heat o r barley  several tim es a  day . Such 
p ro tec tio n  and  feeding were undoubted ly  
responsib le  for th e  su b sequen t increases in 
n u m bers to  a  p o in t w here th e  density  o f  wild

b irds (including geese, ducks, gulls, and 
coo ts) w as m u ch  higher th a n  in any  n a tu ra l 
site (F igu re  1).

M ethods

Every  B ew ick’s Sw an o f  second  w inter or 
o lder cou ld  be identified individually , bo th  
during  one w inter, and  from  one w inter to  
ano ther, by  its unique p a tte rn  o f  b lack and 
yellow o n  its bill (S co tt 1966; E vans 1977). 
C ygnets , w hich  h ad  ra th e r ill-defined bill 
p a tte rn s , w ere identified in  their first w inter 
th ro u g h  their c o n s tan t assoc ia tion  with their 
paren ts. In  subsequen t w inters they  were 
recognized as having been  a t Slim bridge 
previously , e ither th ro u g h  their continued 
asso c ia tion  w ith  their pa ren ts  (E vans, in 
p ress a), o r th ro u g h  having been ringed in 
their first w inter. D uring  the  s tu d y  period 
617 sw ans visiting the  lake w ere cau g h t and 
ringed w ith num bered  m etal rings issued by 
the B ritish T ru s t for O rn itho logy , and, 
excep t fo r a  few  early  in the  study, also w ith 
p lastic  rings, 35 m m  tall, w ith digits 15 m m  
high, w hich cou ld  be read  w ith a  telescope up 
to  300 m etres (Ogilvie 1972).

T h e  lake w as w atched  daily  each  w inter 
and  every  sw an appearing  recorded . E ach  
bird, except fo r cygnets, could  be categorized  
a s  e i th e r  ‘N e w ’ ( i.e . w ith  n o  k n o w n  
experience o f  Slim bridge), o r ‘E xperienced’ 
(i.e. w ith experience o f Slim bridge in a t least 
one previous winter). In  addition  seven 
classes o f  N ew  sw ans w ere defined acco rd ­
ing to  b reeding sta tu s : (i) cygnet, (ii) single 
yearling  (second-w in ter sw an), (iii) single 
adu lt, (iv) pa ired  bird, w ith a  m ate also  N ew  
(v) p a ired  b ird  w ith an E xperienced  m ate , (vi) 
fam ily  b ird  (i.e. a  p a ired  b ird  w ith cygnets) 
w ith a  N ew  m ate , (vii) fam ily b ird  w ith an 
E xperienced m ate.

T h e  investigations o f the  p rop o rtio n s o f  
sw ans re tu rn in g  w ere m ade in term s o f  in­
d ividual sw ans, fo r they  involved following 
the  sam e b ird  th ro u g h  m ore th an  one w inter, 
du rin g  w hich tim e its c lass m ight change. 
H ow ever, w hen exam ining th e  annual p o p ­
ulation  com position , ‘un its’ w ere used. T hese 
consisted  o f (i) a  single yearling , (ii) a  single 
adult, (iii) a  pair, (iv) a fam ily (E vans, in 
p ress b). A lthough  th e  units in the  last tw o
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Figure 1. The lake at feeding time. (E. E. Jackson)

cases consisted  o f m ore th an  one  sw an, 
pa ired  and  fam ily  b irds no rm ally  stayed  
together, acting  as one unit. E ac h  o f  these 
fo u r c lasses m ight be N ew  or E xperienced, 
although  in the  case  o f  fam ilies ‘E xperienced’ 
only applied to  the  p a ren ts, the cygnets o b ­
viously being New . E xperienced  pa irs (o r 
fam ilies) included pairs (o r fam ilies) in w hich 
one bird  w as E xperienced  and  one New. 
A m ong  such  pa irs the  influence o f  the 
E xperienced bird p red om inated  strongly , in, 
for exam ple, tim ings o f  a rrival an d  d ep ar­
tu re , o r  am o u n ts  o f p resence  o r absence 
from  the  a rea  during  th e  course  o f  a  w inter 
(E v an s 1978). T h e  re tu rn  p ro p o rtio n s o f  the 
N ew  b irds in such  pa irs w ere sim ilar to  those 
o f  E xperienced  b irds (see later).

R esults

A n n u a l num bers o f  units

T h e  a n n u a l  t o t a l  o f  u n i t s  r e c o r d e d  
rep resen ted  the  num ber o f  different units 
visiting th e  lake during  th e  co u rse  o f  each 
w inter, as opposed  to  th e  m axim um  num ber 
seen on  an y  one day.

N u m b ers o f units in creased  fro m  12 (24

birds) in 1 9 6 3 -6 4  to  376 (5 7 0  birds) in 
1 9 6 9 -7 0  (F igure  2). In  1 9 7 0 -7 1 , a  good  
breed ing  year, 626 b irds w ere recorded , bu t 
th e  u n its  n u m b e re d  o n ly  3 31 . A n n u a l 
n u m b e rs  a n d  th e  p o p u la tio n  s tru c tu re  
detailed  in num bers o f  sw ans, ra th e r th an  o f 
units, are given by E vans (in p ress a). A s the 
sam ple  in 1 9 6 3 -6 4  consisted  o f  a  very sm all 
num ber o f  units, all N ew , it w as om itted  
from  further considera tion .

A n n u a l p roportions o f  classes

T h e  p ro p o rtio n s th a t  N ew  an d  E xperienced  
yearlings rep resen ted  in th e ir respective 
categories co rre la ted  w ith th e  p rop o rtio n s o f  
cygnets (E vans, in p ress a) the  previous 
w in ter (r  =  -(- - 846, p  <  -01, an d  r  =  +  -705, 
p <  -05 respectively) A s th e  p rop o rtio n s o f  
yearlings were th u s  d ep enden t on  previous 
breeding success, th ey  w ere excluded from  
the  exam ination  o f  annual c lass p roportions.

T he p ro p o rtio n s o f  the  to ta l N ew  units 
each  w in ter a t S lim bridge rep resen ted  by  
singles, pairs, and  fam ilies are show n in 
F ig u re  3. In  th e  nine w in ters from  1967—68 
the  p ro p o rtio n  o f  fam ilies w as only once
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Figure 2. Numbers of swan units, 1963-64 to 1975-76.

above 8% , being 13% in 1972—73. In  con­
tra s t  the  p ro p o rtio n  o f  singles w as alw ays 
over 50% . T he average p roportions o f  the 
N ew  classes o ver the 12 years w ere singles 
59-7% , pa irs 32-4% , an d  fam ilies 7-9% .

T he p ro p o rtio n s  o f  E xperienced singles, 
pa irs  an d  fam ilies were ra th e r different from  
those  o f  their respective  N ew  classes (F igure 
4). T he p ro p o rtio n  o f  fam ilies w as never less 
th an  10% , and averag ed  22-8% . Singles did 
no t p redom inate , averaging 29-8% . N early  
h a lf (47 -4% ) th e  E xperienced  units were 
pairs.

T he c lass p ro p o rtio n s in  b o th  categories 
w ere clearly  different in  th e  early  years, when 
annual num bers w ere increasing , from  w hat 
they  w ere la te r in the  study . T ab le  1 show s 
th a t m ajo r recru itm en t lasted  to  1 9 6 8 -6 9 , 
th e  p r o p o r t io n s  o f  N e w  u n i ts  a lw a y s  
e x ceed in g  th o se  o f  E x p e rie n c e d  un its . 
T hereafte r the  p ro p o rtio n s o f  N ew  units were 
never above 50% . N u m b ers in th is second

period  h ad  p ro b ab ly  stabilized, fo r annual 
u n it  to ta ls  v a r ie d  d ire c tly  a c c o rd in g  to  
clim atic  cond itions (E vans 1979).

Table 1. Proportions of New and Experienced 
units (excluding yearlings), 1964—65 to 1975—76.

Percentage
N e w

Percentage
Experienced

1964-65 75 25
1965-66 66 34
1966-67 52 48
1967-68 52 48
1968-69 61 39
1969-70 48 52
1970-71 35 65
1971-72 31 69
1972-73 30 70
1973-74 34 66
1974-75 27 73
1975-76 43 57
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Figure 3. Annual proportions (%) of New singles, pairs, and families, 1964-65 to 1975-76.

T he num bers o f  N ew  and  E xperienced 
singles, pairs, and  fam ilies during  these tw o 
periods were co m p ared  (F igu re  5). U p  to  
1 9 6 8 -6 9  num bers o f  N ew  singles, pairs, and 
fam ilies w ere no t significantly  different from  
those  o f  their E xperienced  c o u n te rp a rts  
(M a n n -W h itn ey  U test). A fter 1969-70 , 
how ever, num bers o f N ew  an d  E xperienced 
categories o f pa irs differed significantly (p < 
•001), as did those  families.

R eturn  o f  N ew  birds, accord ing  to  sex

T h e  p ro p o r t io n s  o f  u n p a ire d  b ird s  (i.e. 
cygnets, yearlings, an d  singles) reco rd ed  a t 
Slim bridge betw een 1963—64 an d  1974—75 
th a t subsequently  re tu rn ed  fo r a t least one 
w inter (a lthough  no t necessarily  th a t im ­
m ediately  follow ing their first a rrival) were

exam ined. O n ly  the  d a ta  o n  those  b irds 
c a u g h t a n d  sex ed  c lo a c a lly  w ere  u sed , 
b ecause  sexing by  ob se rv atio n  o f  size and 
behaviour is v ery  difficult in the  case  o f  u n ­
pa ired  birds.

T h e  re tu rn  p rop o rtio n s o f  m ales and 
fem ales in each  c lass show ed no  consistent 
tren d , rang ing  from  32-0%  fo r single fem ales 
to  53-6%  fo r yearling  fem ales (T able 2). T he 
differences were no t significant, e ither within 
each  class, o r overall (x 2 test).

T h is agrees w ith th e  sexes o f E xperienced 
b irds bringing N ew  m ates to  Slim bridge 
du ring  th is period, ra th e r th a n  going to  their 
p a rtn e r’s w intering site: 37 w ere m ales and 
35 fem a le s . T h is  w as n o t  sig n ifican tly  
different from  expected , b a sed  on th e  p ro p o r­
tions o f  the  sexes am ong  single birds, 59-9%  
m ales: 40 -1%  fem ales (E vans, in p ress a) (x2 
test).
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R etu rn  o f  N ew  b irds, accord ing  to class

A s identification  w as som etim es by  bill 
p a tte rn , som etim es by  ring  num ber, the 
re tu rn  p ro p o rtio n s o f ringed birds, reco rded  
a t  S l im b r id g e  b e tw e e n  1 9 6 3 - 6 4  a n d  
1 9 7 4 -7 5 , w ere ex am ined  first, and  then  com ­
p a red  w ith th o se  o f unringed  b irds, in case 
any  b ias w as present.

T ab le  3 show s the  p ro p o rtio n  o f  sw ans 
ringed during their first season  a t Slim bridge 
(n =  412), an d  o f  sw ans n o t so  ringed (n =  
2,124), th a t  subsequently  re tu rn ed  fo r at 
least one w inter.

In  m o st c lasses th e  p ro p o rtio n  o f  ringed 
b irds re tu rn ing  w as h igher th an  those un ­
ringed. T h is w as to  be expected, fo r the 
ca tch ing  m eth o d  selected ou t those  birds

Table 2. Numbers and proportions o f New unpaired swans returning, according to sex.

Cygnets Yearlings Singles Total

No. recorded 87 89 43 28 31 25 161 142
No. returning 35 29 17 15 16 8 68 52
%  returning 40-2 32-6 39-5 53-6 51-6 32-0 42-2 36-6

Winter

Figure 4. Annual proportions (%) of Experienced singles, pairs, and families, 1964—65 to 1975—76.
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Figure 5. Numbers of New (plain columns) and Experienced (hatched columns) singles, pairs, and 
families from 1963—64 to 1968-69, and from 1969—70 to 1975-76. The statistical significance of 
differences between numbers of N e w  and Experienced categories in each class, within each period, was 
tested by Mann-Whitney U  test.

settled  confidently  enough  on th e  lake to  risk 
feeding in the  confined channel in w hich they  
w ere caugh t. E .g. in 1 9 7 0 -7 1 , th e  24 N ew  
sw ans cau g h t an d  ringed  (excluding cygnets) 
s tay ed  on  average for 61 days, com pared  
w ith  only 12 d ay s for th e  108 o ther N ew  
sw ans n o t c au g h t (p <  -001; M ann-W hitney  
U  tes t; sw an  un its used). Birds th a t  re tu rned  
h a d  s tayed  significantly longer p rev iously  th an  
h a d  the  non-retu rn ing  m em bers o f  th e  sam e 
class (E vans, in p ress b).

C o m p arin g  w ithin the  ringed  an d  unringed 
sam ples separa tely , the  p ro p o rtio n s o f  the 
u n p a ire d  b ird s  (c y g n e ts , y e a r lin g s , and  
singles) re tu rn ing  w ere very  sim ilar, w ith the 
exception  o f unringed  cygnets. D ifferences 
w ere tested  betw een p a irs  o f  c lasses a cco rd ­
ing  to  age a n d  e x p e rien c e , cy g n e ts  v.

yearlings and yearlings v. singles, b u t only 
th e  difference betw een un ringed  cygnets and 
yearlings w as significant (p < -05; x 1 test). 
T he im plication, th a t som e unringed  cygnets 
w ere no t being identified on subsequent 
re tu rn , is no t surprising . W hile they  can  be 
identified th ro u g h  assoc ia ting  with their 
paren ts  in later years, their p a ren ts  m ight no t 
re tu rn , o r cygnets m ight m iss several w inters 
and  first re tu rn  as p a ired  birds.

T he re tu rn  p ro p o rtio n s o f  pa ired  birds, 
w h o s e  m a te s  w e re  a l s o  N e w , w e re  
significantly  h igher th a n  th o se  o f  unpaired  
b irds in b o th  ringed and  unringed  sam ples. 
T h ey  w ere no t significantly  different from  
those  o f  fam ily birds, w ith m ates also New , 
in either sam ple.

T he re tu rn  p rop o rtio n s o f  p a ired  b irds first



Table 3. Numbers and proportions of classes returning in (i) ringed, (ii) unringed and (iii) total samples. T h e  s ta tis tica l s ignificance o f  d ifferences w as  te sted  b y / 2.

Class Cyg. Yrlg. Single Paired 
(mate also 

New)

Paired
(mate

Experienced)

Family 
(mate also 

New)

Family
(mate

Experienced)

(i) Ringed in first season 176 77 61 41 45 8 4
%  returning 34-1 / 41-6 / 36-1 xx 65-9 / 71-1 37-5 / 50-0

(ii) Not ringed in first
season 535 345 426 531 148 121 18
%  returning 10-5 x 15-9 / 18-3 xxx 31-6 xxx 58-8 35-5 / 50-0

(iii) Total 711 422 487 572 193 129 22
%  returning 16-3 20-6 20-5 34-1 61-7 35-7 50-0

Not significant in ringed or unringed samples: Returns of
(i) Paired birds (mate also New) v. family birds (mate also New)
(ii) Paired birds (mate Experienced) v. family birds (mate Experienced)
Note: Significance levels entered between pairs tested; xxx p < 0-001, xx p < 0-01, x p < 0-05, / not significant.

Table 4. Numbers, recorded by classes, and proportions returning, from 1963-64 to 1968-69, and from 1969-70 to 1974-75. The statistical significance of 
differences was tested by x l-

Class Cyg. Yrlg. Single Paired 
(mate also New)

Paired 
(mate Experienced)

Family 
(mate also New)

Family 
(mate Experienced)

Total

No. recorded 1963-64 to 1968-69 228 196 178 242 46 84 4 978
%  returning 25-0 24-0 30-3 47-9 82-6 47-6 / 50-0 36-2

No. recorded 1969-70 to 1974-75 483 226 309 330 147 45 18 1,558
%  returning 12-2 17-7 14-9 23-9 55-1 13-3 xx 50-0 20-5

Note: Significance levels entered between pairs tested; xxx p < 0-001, xx p < 0-01, / not significant.

M
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in troduced  by E xperienced  m ates w ere even 
h ig h e r in b o th  sa m p le s . N e ith e r  w ere  
significantly different from  th e  re tu rn  p ro p o r­
t io n s  o f  fa m ily  b i r d s  i n t r o d u c e d  b y  
E xperienced  m ates.

T h u s, in general, p a ired  b irds re tu rn ed  in 
h ig h e r p ro p o r t io n s  th a n  u n p a ire d  o nes, 
while, if the  b ird  h ad  been in tro d u ced  by an 
E xperienced m ate , its re tu rn  chances were 
increased  fu rther. I t  is, how ever, interesting 
th a t  th e  d iffe ren ces b e tw ee n  th e  re tu rn  
p ro p o r t io n s  o f  b ird s  in tro d u c e d  b y  an  
E xperienced m ate  and  o f  b irds w hose m ate  
w as also  N ew  should  be no t significant in the 
ringed sam ple, and  yet be so h ighly signifi­
c an t (p <  -001) in th e  unringed.

T he re tu rn  p ro p o rtio n  o f  unringed  paired  
b irds w ith E xperienced  m ates seem s ab n o r­
m ally  h igh in co m p ariso n  w ith th o se  o f  the 
o th er unringed  classes. H ow ever, as m en­
tioned  earlier, in pa irs w here  one p a rtn e r w as 
E xperienced, one N ew , th e  pair h ad  a  m uch 
longer a tten d an ce  th an  any  o th er o f  the N ew  
classes (E v an s 1978). T his p robab ly  
explains their m uch  h igher p ro p o rtio n  o f  
re tu rn , to g eth e r w ith the fac t th a t  m o st o f 
them  re tu rn ed  w ith  their m ates, w hich by 
then  had  spen t a t least tw o  w inters a t Slim ­
bridge. M ore experience a t S lim bridge in­
creased  a sw an ’s ch ances o f re tu rn  (see 
later).

R etu rn  proportions d u rin g  f ir s t  a n d  second  
halves o f  the  s tu d y

A s th e  re tu rn  p rop o rtio n s o f  ringed and  un­
ringed sam ples show ed sim ilar differences 
betw een the  classes, fu rth er exam inations o f  
re tu rn  p ro p o rtio n s cou ld  be  m ad e  on  the  
to ta l sam ple.

T ab le  4  show s the  p ro p o rtio n s o f  sw ans 
th a t subsequen tly  re tu rned , g ro u p ed  acco rd ­
ing to  their c lass in their first seaso n  a t Slim ­
b rid g e  b e tw ee n  1 9 6 3 -6 4  a n d  1 9 6 8 -6 9  
(during  the  build up), and  betw een 1 9 6 9 -7 0  
and  1974—75 (w hen num bers h a d  stabilized).

D espite  the  con tinu ity  o f  observer in the 
second  period, a  decline in th e  re tu rns is in 
d icated . F o r  all th e  c lasses com bined  it w as 
on ly  20-5% , co m p ared  w ith  36-2%  in the 
first period  (p  <  -001 , %2 test).

W hile the d a ta  in T ab le  4  generally  show 
sim ilar differences betw een the  c lasses to  
those  in T ab le  3, there  w ere high re tu rn  
p ro p o rtio n s o f  pa ired  birds, w ith and  w ithout 
cygnets, in the  first period. A lso  there w as a 
very  low  re tu rn  p ro p o rtio n  o f  fam ily  b irds 
w here  b o th  pa ren ts  w ere N ew  to  Slim bridge 
du ring  th e  second  period  (13-3% ). T h is w as 
significantly  different from  th a t o f  fam ily 
b ird s  in tro d u c e d  by  E x p e rie n c e d  m ate s  
(50% ; p <  -01).

R etu rn  o f  E xperienced  birds

W hile only ab o u t a  q u a rte r  o f  all th e  sw ans 
reco rded  betw een 1963—64 and  1974—75 
re tu rn ed  fo r a second  season , ab o u t two- 
t h i r d s  (6 5 - 3 % )  o f  th o s e  w in te r in g  a  
second  tim e (i.e. E xperienced  birds) re tu rned  
for a  th ird  tim e.

T ab le  5 show s th ird -w in ter re tu rn s divided 
acco rd ing  to  w hether the  sw an  w as first 
reco rded  in the  build  up  period , 1963—64 to  
1 9 6 8 -6 9 , o r  su b se q u e n tly , 1 9 6 9 -7 0  to  
19 7 3 -7 4 . D uring  the  first period, 36-2%  o f 
sw ans re tu rn ed  fo r a  second  w inter, an d  the 
p ro p o rtio n  o f  these  re tu rn in g  for a  th ird  
w inter w as 74-3% . In  the  second  period, o f 
t h e  2 1 - 4 %  s w a n s  r e t u r n i n g  f o r  a 
second  w inter, 54-9%  re tu rn ed  fo r a  third. 
T he differences betw een th o se  re tu rn ing  fo r a 
second  w inter and  those re tu rn in g  fo r a  th ird  
w ere highly significant (p  <  -0 0 1 , f }  test) in 
b o th  periods.

T h e  difference betw een th e  p ro p o rtio n s o f 
E xperienced b irds re tu rn in g  in th e  first and 
second  periods w as also  highly significant 
(p  <  -001). T h u s even these  m ore ‘com ­
m itted ’ b irds w ere less likely to  re tu rn  in  the 
second  period.

Table 5. Return proportions of New and Experienced birds, lhe statistical significance of differences 
was tested by x 1-

Period in which swan 
first recorded

No. (%) returning 
for second winter 
(i.e. N e w  birds)

No. (%) returning 
for third winter 

(i.e. Experienced birds)

1963-64 to 1968-69 354(36-2%) XXX 263(74-3% )
xxx

1969-70 to 1973-74 304(21-4%) xxx 167(54-9%)

xxx =  significant between pairs tested, p < 0 -001.
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P atterns o f  re turn

A swan recorded as returning to Slimbridge 
after its initial seaso n  m ight be p resen t in 
consecu tive  w inters, o r th ere  m ight be an in­
terva l o f  several w inters betw een its visits.

O f  the  674 b ird s re tu rn ing , 431 (63-9% ) 
re tu rned  in successive w inters (up  to  12) 
w ithou t a  b reak . T ab le  6 show s the  num bers 
and  p ro p o rtio n s o f all re tu rn in g  sw ans th a t 
these represen ted . A q u a rte r o f  all the birds 
re tu rn ing  cam e fo r one successive w inter, 
and  an o th er q u a rte r  for tw o, th ree  and four 
successive w inters. O n ly  12-6%  cam e for 
sequences o f  five w inters o r m ore.

O ne b ird  cam e for 13 w inters (including 
his first), i.e. since the  beginning o f the study, 
and  17 sw ans cam e  fo r ten  or m ore  winters. 
T he reco rd s are, how ever, n a tu ra lly  biassed 
against such  long  sequences, in th a t  m any  
b irds first a rrived  in recen t years.

Sw ans w hich h a d  b reak s o f  one or m ore 
w inters betw een th e ir app earan ces num bered  
243. O ne w inter w as m issed  by  20-0%  o f all 
re tu rn ing  birds, while 5 ■ 9%  m issed tw o con­
secutive ones. T he sw ans m issing three, four 
o r five consecu tive  w inters each  constitu ted  
less th an  2-0%  o f  the  to ta l (T able 7).

N early  7%  o f re tu rn ing  sw ans m issed 
w inters on  tw o  or even m ore occasions. F o r  
example, th ey  m issed  a w inter, returned, 
m issed  the  nex t w inter, an d  re tu rn ed  again. 
T ab le  7 also  show s num bers and  p rop o rtio n s 
o f  sw ans m issing va rio u s com binations o f 
w inters, th o se  o ther th an  1 +  1 being fairly 
rare.

Som e w in ters w ere m issed b y  m ore birds 
th an  o thers . F o r  exam ple, 1969—70 w as only 
m issed by 10-7%  o f  birds th a t subsequently  
re tu rned , while 1 9 7 4 -7 5  w as m issed by  
41 -4%  o f b irds re tu rn ing  the following 
w inter. T h is w as re la ted  to  the  am o u n t o f 
so u th  to  w est w in d s e a c h  w in te r , h igh 
p ro p o rtio n s o f  w hich  inhibited  large  num bers 
o f  sw ans arriv ing  (E vans 1979).

D iscussion

Initial recru itm en t o f sw ans to  Slim bridge 
cam e from  all th e  classes. By 1 9 6 8 -6 9  daily 
to ta ls  on  the  lake w ere regu larly  over 350, 
and, w ith the  addition  o f hundreds o f  geese 
and ducks, it seem s likely th a t sa tu ra tio n  
po in t w as reached . F ig u re  1 show s th a t the  
d ensity  o f  wild b irds w as obviously  un ­

Table 6. Numbers of birds returning to Slimbridge in consecutive winters after their first appearance.

Winter first seen 1 2 3
No. winters after first appearance 

4 5 6 7 8 9 10 11 12

1963-64 3 1 2 2 1 1 1 2 1 1
1964-65 2 3 1 2 1 2 1 1 1 1
1965-66 14 4 2 3 1 2 1 3 8
1966-67 18 7 5 4 2 3 4 2 5
1967-68 5 6 5 7 2 3 1 2
1968-69 32 18 16 8 8 1 6
1969-70 22 9 8 7 3 11
1970-71 25 5 6 3 3
1971-72 20 7 3 5
1972-73 12 3 14
1973-74 5 6
1974-75 16

Total 
%  of all 
returning birds

174

25-8

69

10-2

62

9-2

41

6-1

21

3-1

23

3-4

14

2-0

10

1-5

7

1-0

8

1-2

1

0-2

1

0-2

Table 7. Numbers o f swans missing winters al Slimbridge

Number of consecutive Combinations of years missed
years missed.

1 2 3 4 5 1+1 1 + 2/ 1+3/ 1+4/ 1+1+1
2+1 3+1 4+1

Number of swans 135 40 12 8 2 27 11 3 2 3

%  of all returning
birds 20-0 5-9 1-8 1-2 0-3 4-0 1-6 0-5 0-3 0-5
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n a tu ra l, an d  th is resu lted  in a  m u ch  higher 
level o f  aggression  th a n  a t m ore n a tu ra l sites.

T h ere  w ere p ro b ab ly  several reaso n s for 
s u b s e q u e n t  r e c r u i tm e n t  b e in g  m a in ly  
th ro u g h  single birds. A m ong  N ew  birds, 
singles arrive con sid erab ly  ah ead  o f  pairs, 
w hich in tu rn  are  ah ead  o f  fam ilies (E vans, in 
p ress b). T h is p ro b ab ly  reflects th e  w eaker 
a tta ch m en t o f  singles (generally  ra th e r young 
b irds) to  a  trad itiona l w intering  site  th an  th a t 
o f  pa ired  birds. T h e  lake is less crow ded 
earlier in the  season, an d  thus less daunting .

T he extrem ely  low  p ro p o rtio n  o f  N ew  
fam ilies m ay  arise from  the later congestion. 
F re q u e n tly  b o th  E x p e rie n c e d  a n d  N ew  
fam ilies have difficulty land ing  their cygnets 
on  first arrival. W hen  the  p aren ts also  can n o t 
land, the  fam ily is m ost p ro b ab ly  N ew , and 
after several futile a ttem p ts su ch  families 
m ay  fly aw ay  altogether. P ro b ab ly  they  only 
com e to  Slim bridge in the  first in stance  if 
fo rced  by clim atic  conditions, bu t, being the 
las t o f  all the  c lasses to  arrive, they  find the 
lake a lready  c row ded  w ith o th e r refugees 
from  th e  cold  w eather.

I t  seem s therefo re  th a t  the  relatively  sm all 
lake is no t a  su itable p lace  fo r N ew  families. 
T hose  th a t  succeeded  in land ing  stayed  
on  average only 19 days, 62%  o f them  
dep artin g  w ithin a  week. T h is restlessness 
w a s  re flec ted  ev en  a m o n g  E x p e rien c e d  
fam ilies, w hich h ad  a g reater a m o u n t o f 
absence from  Slim bridge th a n  any  o f  the 
o th er E xperienced  classes (E vans, in press 
b).

O f course, as the  years pass, th e  pool o f 
E xperienced b irds increases, w ith  a b ird ’s 
chances o f  re tu rn  being affected generally  by 
the  leng th  o f its initial s tay  a t S lim bridge, and 
p a rticu la rly  by its class then . T h e  im p ortance  
o f  each  o f  these  fac to rs  m ay  v ary : e.g. 
yearlings and  singles, w hich  re tu rn ed  in the 
lo w e s t p ro p o r t io n s ,  h a d  lo n g e r  av erag e  
a tten d an ces (36  and  31 days) th a n  N ew  
p a irs  (2 2  d a y s)  a n d  fam ilie s  (1 9  d a y s) 
(E vans, in p ress b); and  cygnets, w hich also 
re tu rn ed  in low  p ro p o rtio n s , m ostly  had 
p a re n ts  an d  c o n se q u e n tly  sh a re d  th e ir  
relatively  long a tten d an ces (62  days).

C y g n e ts , yearlings an d  singles therefore 
did co m p arativ ely  well on  the  lake , so  it w as 
p ro b ab ly  n o t their experience a t Slim bridge 
w hich leads to  low  p rop o rtio n s returning. 
U nless th ey  m anage  to  re jo in  their paren ts, 
the  p rev ious y e a r’s cygnets an d  yearlings 
have lim ited m ig ra tion  experience to  find 
their w ay  b ack  alone. Singles m ay  find a 
m ate  in th e  in tervening sum m er, an d  go w ith 
them  to  their w intering  site. T his agrees with 
the  finding o f B oyd  (1955) th a t P ink-foo ted

G eese A n ser brachyrhynchus  m arked  as 
goslings show ed m uch  less a tta ch m en t to 
their region o f m ark ing  in su b sequen t w inters 
th an  did those  m ark ed  as adults. Such 
‘w an derings’ by  younger b irds m ay  help to  
build  up a  useful know ledge o f  suitable 
w intering areas.

H aving a m ate  significantly  increased  the 
ch ances o f  a  sw an’s re tu rn  to  Slim bridge. 
N o t only w as th e  stim ulus to  go  to  Slim ­
bridge re in forced  by  there  being tw o b irds in­
stead  o f  one, b u t they  w ere older th an  
cygnets, yearlings, and  m o st singles, and 
th u s h ad  m ore experience o f  m igration .

D uring  the  first period , th e  p resence  o f 
cygnets w ith a  N ew  b ird  (w hose m ate  w as 
also N ew ) did no t affect its chances o f 
re tu rn , bu t in the  second  period  the  re tu rn  
p ro p o rtio n  o f such  fam ily b ird s w as poor, 
p ro b ab ly  due to  their very  sh o rt experience 
o f  th e  lake.

B ird s  w ith  th e  g r e a t e s t  c h a n c e  o f  
re tu rn ing , how ever, w ere th o se  in troduced  to  
Slim bridge by  an  E xperienced  m ate. Indeed, 
their re tu rn  p ro p o rtio n s in  th e  tw o  periods 
w ere sim ilar to  those  o f E xperienced  birds 
com ing for a  th ird  w inter. T h e  effect o f  
experience is p resu m ab ly  cum ulative. Sw ans 
com ing fo r only one y ear m ay  no t have liked 
the  p lace, and  next y ear gone  elsewhere. 
T h o se  th a t re tu rn , how ever, m u st have found 
som e a ttrac tio n , w hich is re in fo rced  by  a 
second  w in ter’s stay .

T he decline in th e  re tu rn  p ro p o rtio n  in the  
later, stabilized, period  m ay  be due to  o ther 
sites becom ing a ttrac tive , either because  o f 
favourab le  w eather cond itions fa rth e r east, 
o r because  o th er sites w ere im proved and 
pro tec ted . T h u s B ew ick’s Sw ans on the 
N o rth  Slob, W exford , E ire, w ere  sca rce  until 
th e  estab lishm ent o f  the  W exford  W ildfowl 
R e se rv e  in 1969 , b u t  re a c h e d  5 6 4  in 
D ecem ber 1975 (M erne 1977). I t  m ay  also 
be th a t  it is no t possible to  m ak e  a  p roper 
com p ariso n  o f  re tu rn in g  p ro p o rtio n s w ith the 
earlier years, fo r b irds w hich have m issed re­
cen t w inters m ay  yet re tu rn .

I f  identification is no t an nually  reinforced, 
there  is a  g reater possibility  o f  a  b ird  being 
w rongly  classified as N ew  w hen it does 
reap p ear. R inging overcom es th is problem  
b u t only 23%  o f  sw ans w ere ringed up to
1 9 7 3 -7 4 , and  th en  no t necessarily  on  their 
first visit to  Slim bridge. T h u s th e  p roportion  
o f  a  th ird  o f re tu rn ing  sw ans m issing w inters 
m ust be  a m inim um  figure. A lthough  there  
are ad v an tag es o f w intering in a  fam iliar a rea  
(E v an s in p ress b) know ledge o f  a lternative 
sites, as well a s  th e  ability  to  exploit new 
ones, m ust be im p o rtan t fo r survival.
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Sum m ary

Bewick’s Swans Cygnus columbianus bewickii 
were identified individually at Slimbridge from 
1963 to 1976, both within and between winters, 
by bill markings or large numbered leg rings. 

Each swan, except for cygnets, could be

categorized either N e w  or Experienced. Seven 
breeding classes of N e w  swans were defined for 
use in the analysis of return. Breeding units (four 
classes), rather than individuals, were used to 
examine the annual population composition.

Numbers of units increased from 12 in 
1963-64 to 376 in 1969-70. U p  to 1968-69 
when numbers were building up, recruitment was 
from all the classes, but thereafter it was 
predominantly from single birds.

There was no significant difference between 
returning proportions of males and females. 
Significantly more ringed birds returned than un­
ringed. Paired and family birds returned in higher 
proportions than single birds, but returning 
proportions were lower in all classes later in the 
study. Experienced birds were more likely to 
return than N e w  ones. A  third of returning birds 
missed one or more winters at Slimbridge.

Possible reasons for the above results are 
discussed.
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