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Introduction

T he black and  yellow pa tte rn s  on the bill 
o f bo th  the W hooper Swan C ygnus c. Cyg­
nus and  especially the B ew ick’s Swan 
C ygnus co lum bianus bew ickii show clear 
individual variations (Scott 1966; E vans 
1977; Scott 1981; B ateson et al. 1980). 
Brazil (1981) described  four types of bill 
p a tte rn s  in W hooper Swans. T here  w ere 
“d ark ies” (w here there  is black from  the tip 
o f the bill up th e  cen tre  line to  the fea th e r­
ing) w hich w ere are  extrem ely  ra re ; “pen- 
nyfaces” (w here th e  cen tral d a rk  line is 
in te rru p ted  by a yellow patch ) w ere also 
uncom m on. M ost fell in to  the  category 
“yellow neb” (w here the black  does not 
ex tend  far up the bill); th is is fu r th e r divided 
in to  sub-categories “b lack-based” (w here 
the base o f the bill is black along the 
fea ther-line from  eye to  eye) and  “yellow- 
based” (w here th e  base of the bill is yellow, 
w ith at m ost a few  spots o f b lack .)

In bo th  species the p ropo rtions o f the 
various bill p a tte rn s  vary in d ifferen t parts 
o f th e  breed ing  range, so th a t, fo r instance, 
B ew ick’s Swans w in tering  in G rea t B ritain  
have m ore yellow on th e ir bills than  those 
w intering  in Japan  (Scott 1981). A m ong the 
W hooper Swans the variation  goes in the 
opposite  d irec tion , the bills o f the  Icelandic 
population  w intering  in E ng land  having 
m ore black than  has been  found  on the bills 
o f the eastern  S iberian  popu la tion  w in ter­
ing in Japan  (B razil 1981).

T he p ropo rtions o f the bill p a tte rn s  w ere 
stud ied  here  am ong W hooper Sw ans during 
th e ir au tum n m igration th rough  Finland. 
T hese b irds m ost probably  rep resen t a 
Finnish and north-w estern  R ussian (F en ­
noscandian) b reed ing  popu la tion . Its w in­
te rin g  g ro u n d s a re  m ostly  in Sw eden , 
D enm ark  and  E ast and W est G erm any 
(A tkinson-W illes 1981; R üger et al. 1986).

Material and Methods

D uring the au tum n m igration in S ep tem ber 
and O cto b er large num bers o f  W hooper 
Swans rest in the coastal a rea  o f O ulu , 
F in land, especially a round  the island of

H ailuo to  (65°05'N , 24°50 'E ) in the Bay of 
B othnia. In  the years 1973-87 the highest 
daily count o f W hoopers a round  H ailuo to  
varied  from  abou t 1,000 to  1,900 birds, and 
several hundreds could be observed  sim ul­
taneously .

T he bill p a tte rn s  o f W hoopers resting in 
the a rea  w ere exam ined  in late S eptem ber 
and  O ctober 1987 and classified in to  the 
fo u r g ro u p s  d esc rib ed  ab o v e . B raz il’s 
(1981) observation  m ethods w ere used as 
far as possible. A ttem p ts  w ere m ade to  
classify all the  bills in the flocks o f W hoop­
ers exam ined. In m ost cases, how ever, 
som e birds in th e  flock w ould be feeding o r 
resting so th a t th e ir  bills could no t be 
described w ith certain ty . In such cases 
m any sam ple scans w ere m ade and the 
highest to ta l num ber o f th e  individuals of 
each class reco rded  for the analysis. A  
K O W A  telescope w ith 40 o r 60x lenses 
allow ed the bills to  be seen reliably from  a 
d istance of 100-200 m etres  depending  on 
w ea ther conditions and th e  m ovem ents of 
the birds.

Results

T he results a re  com pared  w ith the d istribu­
tion of bill p a tte rn s in the o th e r populations 
of the W hooper Swan in T ab le  1.

In a to tal o f 552 p a tte rn s  categorised  in 
F inland, yellow -based yellow nebs w ere the 
m ost com m on form  (60% ). T he p roportion  
of black-based yellow nebs was 38%  and 
th a t o f pennyfaces 2% . N o pure  darkies 
w ere observed . F or the X2-test the penny- 
face class was pooled  w ith black-based 
yellow nebs. T he d ifference betw een  the 
Icelandic-B ritish and Fennoscandian  po p u ­
lations in the frequency o f yellow and  black- 
based yellow nebs proved  to  be highly sig­
nificant (x2=  102.39, d f  =  1. PcO.OOl), and 
also was th a t betw een the Japanese  and 
F ennoscand ian  pop u la tio n s (x"= 232 .74 , 
d f = l ,  PcO.OOl).

Discussion

T he observations on B ew ick’s Swans in te r­
g ra d e s  w ith  W h is tlin g  S w ans C ygnus  
c o lu m b ia n u s  co lu m b ia n u s  from  N o rth
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Table 1. Proportions of bill patterns in populations of the W hooper Swan in different parts of its 
breeding range.
1. Icelandic-British population (Brazil 1981), 2. Fennoscandian population (this study), 3. Eastern 
Siberian population (Brazil 1981).

1. 2. 3.
Britain Finland Japan

num ber % num ber % num ber %
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Darky 2 <1
Pennyface 8 3
Black-based yellowneb 196 74
Yellow-based yellowneb 58 22

Total 264 100

A m erica and E urasia  described by Evans 
and  Sladen (1980) indicate a gene flow 
betw een these tw o subspecies across the 
B ering S traits. F u rth e rm o re , Scott (1981) 
has found th a t th ere  is a cline in the bill 
m arkings o f B ew ick’s Swan th rough  E u ra ­
sia, the p ropo rtion  of black in the bills 
increasing from  w est to  east. This cline then 
con tinues in the sam e way in the bills of 
the W histling Swan from  w est to  east 
th rough  N orth  A m erica.

T he distribu tion  o f bill p a tte rn s in the 
O ulu  area  supports the ideas o f Brazil 
(1981) regarding th e  geographical variation 
in bill p a tte rn s  o f W hooper Swan popu la­
tions, w here the p ropo rtion  of the yellow 
increases from  w est to  east. T he bill p a ttern  
o f the W hoopers differs m ost from  th a t of 
the T ru m p ete r Swan C ygnus c. buccinator 
in the B ering S traits region, w here their 
b reeding ranges are  closest together. Brazil 
th inks th a t this m ay indicate a m uch earlier 
divergence o f these  tw o species, o r m ore 
consistent isolation than  was the case with 
B ew ick’s and  W histling Swans.

T he bill p a tte rn s of B ew ick’s and W hist­
ling Swans indicate a gene flow betw een 
these two subspecies across the Bering 
Straits. By con trast those of the W hooper 
Swan and T ru m p e te r Swan suggest th a t the
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11 2 3 <1
211 38 23 4
330 60 608 96

552 100 634 100

gene flow betw een these two taxa opera ted  
over the n o rth  A tlan tic  from  E urope  to 
N orth  A m erica and vice versa, never across 
the B ering S traits. It thus seem s th a t both 
pairs o f subspecies have a c ircum polar 
cline, bu t th e  discontinuity  occurs in a 
d ifferen t place: th a t betw een B ew ick’s and 
W histling Sw ans in the no rth  A tlan tic  and 
th a t betw een  W hooper and T ru m p eter 
Swans at the B ering S traits.

In o rd e r to  trace the cline th roughou t the 
whole b reed ing  range of the W hooper 
Sw an. a study should also be carried  ou t on 
bill p a tte rn s in the M iddle S iberian popu la­
tion w intering  m ostly in the C aspian and 
Black Sea region.
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Summary

Bill patterns of W hooper Swans in Finland differ 
from those observed in G reat Britain and Japan, 
the proportion of yellow being higher than in 
Britain and lower than in Japan. This supports 
the idea of a geographical cline in bill patterns 
of this species in which the proportion of yellow 
increases from west to east.
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