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Population structure and productivity of 
Whistling Swans on the Yukon Delia, Alaska

C A L V I N  J. L E N S I N K

W histling Swans Cygnus c. columbianus are 
th e  m ost conspicuous of w ildfowl o f the 
Y ukon-K uskokw im  D elta, th e  principal 
nesting grounds fo r swans w intering in 
w estern states. They are  readily  visible from  
low flying a ircraft, and local p ilo ts o r their 
passengers frequently  rem ark  on their 
abundance, th e  occurrence o f  large flocks, 
o r even of num bers o f young in b roods, or 
o f eggs in nests.

The occurrence of a large popu la tion , and 
th e  ease w ith w hich swans are  viewed from  
the air, perm its detailed  observations of 
m any individuals w ith relatively small 
effort o r cost. Because th e  various factors 
w hich m ay affect th e  w elfare o f W histling 
Swans m ay affect o ther species sim ilarly, 
m uch in fo rm ation  on swans should be of 
significant value in understand ing  the 
ecology o f species th a t a re  m ore  difficult 
to  study.

M ethods

M ost observations w ere ob ta ined  during 
rou tine  flights over th e  D elta  for several 
purposes, including hauling o f  freight and 
passengers from  po in t to  po in t, as well as 
system atic aerial census o f w ildfowl 
popu la tions. F lights in tended  p rim arily  for 
observing swans include only those con­
ducted  for censusing random  plots in 1968 
and  1971, and occasional flights in la te  fall 
to  ensure adequate  sam pling o f  b roods ju s t 
p rio r to  the ir m igration . T he observation  
and record ing  techniques used a re  describ­
ed by King (1973).

R esults are  sum m arized fo r in tervals o f 
10 days to  p rovide reasonab le  sam ple sizes 
and still perm it de tec tion  o f changes in the 
structu re  o f popu la tion  un its  th a t m ay 
occur over th e  sum m er. T he basic  da ta  are 
deposited  in tab u la r form  a t th e  W ildfowl 
T rust, S lim bridge, being too  extensive to 
publish  w ith th e  presen t paper. T he con­
sistency o f  recording observations and  the 
p ro p o rtio n  o f sw ans tallied  in th e  flight pa th  
varied  w ith the pu rpose and a ltitude of the 
flight, w eather conditions, m otivation  and 
ability  o f observers and m any o th er factors. 
C onsistency has m uch im proved  in recent 
years o f  th e  study, as com pared  to  years 
p rio r to  1967.

Results

Distribution and behaviour

F irst swans appear on th e  Y ukon D elta  in 
la te  A pril and  m ost have arrived by mid- 
M ay. Pairs are  soon dispersed widely across 
th e  tu n d ra  in all su itab le  hab itats , w ith 
densities h igher in areas near th e  coast 
betw een N elson Island and  C ape R om an- 
zof, an area  w hich, incidentally , is the m ost 
p roductive  fo r several species o f geese and 
ducks as well as sw ans. N on-territo ria l 
swans, presum ably  m ostly subadults, 
ga ther in large flocks along coastal estuaries 
o r occasionally  on large in land  lakes.

N esting begins a lm ost im m ediately in 
norm al years, a lthough  la te  springs m ay 
delay nesting by 10 days o r m ore. H atch ing  
has begun as early as 20 June, o r as late as 
6 July—but, in e ither event, coincides w ith 
early grow th o f green vegeta tion  and m axi­
m um  activity o f insects and  o th er inverte­
brates.

D uring nesting incubation , pa ired  swans 
are  frequently  separated  from  their m ates 
and m any enter ou r ta lly  as singles. A t 
hatching, the popu la tion  s truc tu re  changes 
ab rup tly— m em bers o f pairs are less 
com m only separa ted  and  the large non­
breeding flocks b reak  up  in to  sm aller flocks 
th a t begin dispersing over the D elta  as they 
en ter th e  m oult.

A lthough  we have no t studied  individual 
b roods th ro u g h o u t th e  season, num erous 
observations suggest th a t m any m ay rem ain  
w ith th e ir paren ts near th e  nesting site 
(100-400 m) un til fledging.

N onbreeders rem ain  in  sm all flocks of 
th ree to  fifteen individuals, b u t as flight is 
regained in  la te  A ugust they  begin congre­
gating in larger p rem igran t flocks along the 
coasts o r in favourab le  foraging areas on 
large in land  lakes. Pairs rem ain  scattered 
un til early Septem ber w hen those w ithout 
b roods jo in  the larger flocks, causing a 
d is to rtion  in the ap p aren t p ro p o rtio n  of 
pairs w ith b roods. By la te  Septem ber m ost 
swans have left the D e lta  bu t som e, p a rti­
cularly those w ith la te  b roods, m ay rem ain  
until freeze-up in O ctober. T he num ber 
w hich linger is clearly the  d irect result o f 
spring conditions— a la te  spring retard ing  
all events th roughou t the sum m er.
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Table 1. Survival of cygnets as indicated by changes in size of broods expressed as percentage of the 
average clutch size for year

Clutches Survival (%)

Year No. Average June July Aug. Sept. Oct. W inter

1963 47 4-32 (78-6) (66-1) 66-4 59-1 _

1964 52 3-30 - (78-5) (72-1) - - 57-0
1965 44 4-34 - (44-7) (75-3) 61-5* - 50-2
1966 21 4-14 - (73-2) (57-2) 60-6* 58-9 50-5
1967 42 4-95 (73-3) (83-2) 60-2 61-4* 58-8 50-5
1968 59 4-80 (85-0) 77-3 75-8* 75-6* _ 53-5
1969 33 4-67 - 75-4 75-8* 75-1* _ 58-0
1970 20 4-45 - (77-1) 77-5 75-0* _ 53-0
1971 36 3-34 - (79-6) 78-1* 75-4* 86-5 -

Samples o f less than fifty broods are bracketed; *, those with more than 200. The w inter observations, in California 
and Utah during D ecem ber o r January, are summarized in various reports by J. J. Lynch.

S ize  o f  clutches and broods

Sizes o f d u tc h e s  have varied from  an 
average o f 3-30 in 1964 to  4-95 in 1967 
(T able 1). M odal size o f clutches has varied 
from  th ree  to  five. A verage size o f b roods 
varies directly  w ith size o f clutches. Broods 
observed in the m on th  follow ing the hatch  
average only 75% o f average clutch size. 
D uring th e  rem ainder o f  th e  sum m er, a ttri­
tion  to  b roods is relatively sm all, and at 
m igration , b roods still average betw een 
60 and  75% o f  clutch size. Both th e  initial 
loss o f cygnets and  a ttrition  to  b roods 
during the sum m er appear to  be inde­
penden t o f clutch size.

A  second sharp  reduction  in b rood  size 
is ind icated  by censuses o f fam ily groups in 
C alifornia and U tah, w here b roods 
observed in D ecem ber average only a  little 
m ore than  50% o f clutch size (Lynch, 1972). 
A gain, losses ap p ea r to  be independent o f 
o rig inal clutch o r b ro o d  size.

Num ber o f  productive swans

W hen nesting is com pleted in la te  M ay o r 
early  June, th e  percen tage o f pairs observed 
w ith nests o r  b roods becom es stable and 
rem ains relatively constan t th rough  
A ugust, suggesting th a t few  pairs lose entire 
clutches o r b roods (T able 2). A n apparen t 
increase in th e  percen tage o f pairs w ith 
broods in Sep tem ber results from  desertion  
o f te rrito ries by idle pairs. T he num bers  o f 
pairs w ith nests m ay vary considerably from  
year to  year, and  in th e  9 years o f o u r study, 
swans w ith b roods in A ugust ranged  from  
15-1 to  47-8% and averaged 31-4% of 
estim ated to ta l pairs.

E stim ates o f  th e  p ro p o rtio n  o f p roduc­
tive swans in th e  popu la tion  are  som ew hat 
m ore tenuous than  o u r analysis o f p roduc­
tive pairs, because o f th e  difficulty in  sam p­
ling the  nonbreed ing  flocks w hich are  no t 
random ly  d is tribu ted . D uring July and 
A ugust, how ever, w hen flocks are  sm aller

Table 2. Percent of pairs with nest or brood

Year May June July Aug. Sept. Oct.

1963 - - 35-4 (16-1) 52-1 (64-5)
1964 - 29-4 _ 15-1 _ _

1965 - (53-3) (34-0) 36-6 (62-0) -

1966 - (25-4) (39-5) 34-1 44-7 (60-0)
1967 16-8 47-0 (48-1) 30-1 46-3 (18-3)
1968 (19-5) 50-7 55-9 47-8 61-1 -

1969 (39-2) 48-3 51-6 45-4 71-7 -

1970 (25-4) 36-1 36-2 38-6 65-2 -

1971 27-9 24-3 19-2 23-5 (38-4)

Samples o f less than 100 pairs are bracketed.



Table 3. Percent of adult or subadult swans identified as singles or pairs
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Year May June July Aug. Sept. Oct.

1963 — _ (57-2) (22-1) 13-7* (24-2)
1964 - (85-6) - 64-7 - -

1965 - (29-8) (94-0) (61-6) (41-0) -

1966 - (59-5) - (25-8) 44-7 -

1967 (24-2) 56-3 - (94-6) 49-4 -
1968 (23-9) 611 47-1 43-8* 39-2** -
1969 (25-5) 50-8* 41.7* 52-6* 8-9** -

1970 12-1 37.4** 62-6 (39-5) 16-2** -
1971 - 39-1** 44-0 55-2* 44-4* (13-2)

Samples of less than 1,000 swans are bracketed; *., those larger than 2,000; **, larger than 3,000.

and m ore dispersed than  in o th e r m onths, 
ou r sam ples seem adequately  large, and 
betw een 40 and  60% o f  swans appear to  be 
paired  and  on territo ries (Table 3). 
O ccasional pairs a re  observed in  nonbreed­
ing flocks, b u t these are  no t considered as 
po ten tia l b reeders. A lthough  they  m ay be 
adu lt sw ans, the com panion b irds m ay be 
together by chance, o r they m ay be  siblings, 
as m ost nonbreeders m ust be o f  yearling or 
o th er sub-adult age classes.

The p ro p o rtio n  o f swans occurring  in 
flocks appears relatively stable and does not 
seem  m uch affected by changes in the 
num ber o f nesting pairs. W e suspect th a t 
varia tion  in productiv ity  during preceding 
years changes the  relative sizes o f sub-adult 
age classes.

I f  we assum e th a t approxim ately  50% 
o f swans are  paired  and on territo ries, esti­
m ates o f  th e  p ro p o rtio n  o f  productive 
adults range from  abou t 9% o f th e  to tal 
popu la tion  in 1964 to  25% in 1968. This 
difference is p roportionate ly  m uch larger 
than  differences in clutch size, hence it is a 
p rim ary  fac to r in determ in ing  annual p ro ­
ductivity . As bo th  clutch size and  num ber 
o f  p roductive  sw ans norm ally  vary in the

sam e direction , changes in productiv ity  are 
larger th an  either. T hus, estim ated  p roduc­
tion  in 1964 was only 0-15 eggs per adult, 
bu t in 1968 was 0-62 eggs p e r adult.

Discussion

C lim atic  conditions in spring are  invariably 
th e  m ost im p o rtan t o f factors w hich affect 
th e  p roductiv ity  o f sw ans. P redators, 
disease, hun ting , o r o th er obvious factors 
do n o t cause significant annua l varia tion  in 
p roduction . H unting  m ay have a con tro ll­
ing influence on th e  popu la tion  if K lein’s 
(1966) estim ate o f an illegal harvest o f 5,000 
swans on the D elta  is co rrect. A la te  b reak ­
up o f  ice on rivers and  ponds o r lakes, 
caused by low tem pera tu res in A pril or 
M ay, results in a reduction  in b o th  th e  size 
o f clutches and  th e  p ro p o rtio n  o f swans th a t 
nest (Table 4). D ifferences in survival o f 
cygnets during  the sum m er are  com para­
tively sm all and seem  also to  be  affected 
partly  by spring conditions, as well as 
w eather during sum m er m onths. H ow ever, 
o u r da ta  is confusing and a t p resen t no

Table 4. Comparison of climatic factors and productivity

Year Ice breakup Mean temp. (°F at Bethel)
Average
clutch

Pairs with 
broods (%)

Survival

Bethel Chevak April May June July Sept. W inter

1963 5/19 19-4 40-6 47-1 54-2 4-32 33-7 66.4 _

1964 6/3 6/16 19-5 31-0 52-5 56-6 3-30 18-3* 72-1 5-0
1965 5/19 6/15 26-5 32-6 48-6 51-6 4-34 39-5 61-5 50-2
1966 5/23 6/15 23-0 33-2 51-8 53-2 4-14 31-5 60-6 50-5
1967 5/11 6/2 30-9 42-5 54-0 53-6 4-95 42-4* 61-4 50-5
1968 5/14 6/5 23-1 41-6 52-3 57-9 4-80 50-9** 75-6 53-5
1969 5/11 5/30 27-1 45-5 52-4 53-7 4-67 48.2** 75-1 58-0
1970 5/14 6/3 22-3 43-3 51-9 51-6 4-45 36.5** 75-0 53-0
1971 5/27 6/15 17-0 35-2 50-0 52-8 3-34 23-4** 75-4 -

Norm. 5/14 ? 25-5 40-3 52-1 54-6

The percentage o f pairs with broods is derived from all observations June through August. *, Sample exceeding 500 
pairs; **, and exceeding 1,000. Survival is calculated as percentage o f average clutch size fo r year.
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conclusion can be  draw n. W ith th e  excep­
tion  o f  1964, a  y ear w hen th e  reliability  o f 
o u r d a ta  is doubtfu l, survival o f cygnets 
during m igra tion  was h ighest in years w ith 
early springs. E xam ination  o f  m any cygnets 
indicates th a t a  few m ay n o t be fledged and 
o thers are only ju s t fledging a t th e  norm al 
tim e for m igration  to  begin. A t th is p o in t in 
the cygnets’ g row th  they are  w ithout fat 
reserves and m uscle developm ent is poor, 
and it is ap p a ren t th a t m any cygnets are  un ­
able to  survive th e  excessive dem ands of 
long, m igration  flights. It seem s surprising 
th a t so m any can.

T he low  productiv ity  and th e  hazards to 
survival o f cygnets on th e  Y ukon D elta  in 
years w ith la te  springs, suggests th a t swans 
nesting in m ore no rth ern  areas o f A laska, 
w here sho rte r seasons are  characteristic, 
a re  occupying h ab ita t th a t is m arginal for 
th e ir survival. T he relatively large popu la ­
tion  o f swans on the Y ukon D elta  as com ­
pared  to  these areas (K ing, 1970), m ay b e  
due entirely to  th e  difference in length of 
the  sum m er season.

C om parative d a ta  is lim ited to  observa­
tions by Sladen (personal com m unication) 
in Bristol Bay in  A ugust 1969 and on the 
A rctic  Slope in 1971. Swans from  Bristol 
Bay are  p a r t o f  the  w estern popu la tion  
w hile those  from  th e  A rctic  Slope m igrate 
to  the A tlan tic  coast (Sladen 1973). In  
these years spring  conditions in  Bristol Bay 
w ere abou t norm al and com parab le  to  the 
Y ukon D elta , b u t on th e  A rctic  Slope they 
w ere unusually  m ild, a lthough  la te r than  
w ould be  norm al fo r th e  Y ukon D elta. In  
Bristol Bay 31-4% o f  156 pairs had broods 
averaging 3-57 cygnets. O n th e  A rctic  Slope 
34-5% o f  101-5 pa irs  had  broods averaging
2-51 cygnets. B ristol Bay d a ta  was well w ith­
in th e  norm al range fo r th a t from  th e  Y ukon 
D elta. A lthough  th e  season on th e  A rctic 
Slope was m ild, th e  percen tage o f p roduc­
tive pairs w ere ab o u t norm al for the  Y ukon 
D elta, and  average brood  size was sim ilar 
to  th a t observed th ere  in la te  years.

P roductiv ity  appraisals repo rted  by 
Lynch (1972) for th e  swans w intering on the 
A tlan tic  coast ind ica te  consistently poo rer 
nesting success th an  w estern swans, averag­
ing only 11-8% cygnets in  w intering  p o p u la­
tions as com pared  to  20-6% cygnets for 
w estern swans. T he num ber o f cygnets in 
fam ily g roups also differs, averaging 2-02 
fo r the  A tlan tic  popu la tion  and  2-33 for the 
w estern. These d a ta  confirm  o u r observa­
tion  on th e  D e lta  th a t the  length o f the 
sum m er season is critical to  p roduction  
am ong W histling Swans.

W eather conditions o f early spring affect

productiv ity  o f o th er w ildfowl in A laska as 
well as th a t o f W histling Swans. T he dele­
terious effect o f  la te  springs was conclusive­
ly dem onstra ted  fo r ducks o f  several species 
during my studies on th e  Y ukon Flats 
betw een 1961 and 1964, b u t on th e  Y ukon 
D elta  o u r d a ta  fo r m ost species is too 
m eagre to  p erm it adequate  com parison 
w ith th a t o f sw ans. Studies now  in progress 
should m eet th e  necessary d a ta  require­
m ents if  con tinued  for a  sufficient period.

Because o f  th e  dom inating  effect o f 
spring conditions, we can p red ic t p roduc­
tion  by sw ans w ith  reasonable  accuracy 
before  the  first egg is laid. Subsequent 
observations during  th e  sum m er essentially 
confirm  and increase th e  accuracy o f earlier 
pred ictions. W e are  satisfied th a t we can 
also p red ic t trends in productiv ity  fo r o ther 
species, bu t cannot a t p resen t estim ate 
accurately  th e  m agnitude o f  change th a t 
may occu r— even after the fact.

P roductiv ity  o f  geese on th e  Y ukon D elta  
(Black B ran t Branta bernicla orientalis, 
C ackling G eese Branta canadensis minima, 
E m peror G eese Anser canagicus and W hite- 
fron ted  G eese Anser albifrons frontalis) 
appears generally  to  be m uch m ore stable 
th an  th a t o f swans. P erhaps adap ta tion  of 
these species to  changing conditions may 
no t have to  be  nearly  as g rea t as fo r swans 
w hich requ ire  a significantly longer period 
o f tim e betw een nesting and fledging of 
young. A m ong ducks, productiv ity  o f late 
nesting species such as Scaup Aythya marila  
and A. affinis seem  less affected by late 
springs th an  th a t  o f  earlier nesting dabbling  
ducks, particu larly  M allard Anas platyrhyn­
chos and P in tail Anas acuta, ou r earliest 
m igrants and  nesters.

M axim um  changes in p roductiv ity  th a t 
we have noted  for any species occurs am ong 
Snow G eese Anser caerulescens, w hich we 
can observe only during the ir m igration. 
Bands th a t w e have recovered  ind icate  th a t 
th e  popu la tion  passing th rough  the D elta  
nests p rim arily  on W rangel Island in  th e  
Soviet A rctic , and its productiv ity  as 
indicated  by percen tage  o f im m atures in the 
popu la tion  has ranged from  near 0 to 54%. 
As W rangel Is land  has a  m uch shorter 
season th an  th e  Y tikon D elta, p roductiv ity  
o f Snow G eese th ere  m ay be  analogous to 
th a t o f  swans in no rthern  A laska.
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Sum m ary

Observations o f W histling Swans from low flying 
aircraft on the Yukon Delta, Alaska, provide 
records which perm it analysis o f annual varia­
tions in productivity. Climatic conditions o f early 
spring are the most im portant factor affecting 
production, a late spring resulting in a reduced 
num ber of nests and reduced clutch size. The 
percentage of territorial pairs with broods has 
varied from about 15 to 50%. The average 
num ber of cygnets in broods at time of fledging 
has varied from 2-52 to 3-63.
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Plate I. Above: Trum peter Swans Cygnus c. buccinator and (below) W hooper Swans Cygnus c. Cygnus 
were breeding freely at Slimbridge in 1972.
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