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A continental study of Whistling Swans using 
neck collars
W I L L I A M  J. L. S L A D E N

F our species o f swan occur in N orth  
A m erica. T he T rum peter Swan Cygnus 
buccinator (from  A laska to  W yoming) 
and  th e  W histling Swan C. columbianus 
columbianus a re  native species. The 
W hooper Swan C. Cygnus is a  regular m ig­
ran t from  Siberia to  w estern A laska and 
probably  breeds in A laska (Peter Shepard, 
personal com m unication). T he M ute Swan 
C. olor, a  native o f cen tral and w estern 
E urope, is in troduced  and  increasing 
rapidly  in cen tral and  eastern  N orth  
A m erica.

T here are  approxim ately  100,000 W hist­
ling Swans in N orth  A m erica. M ore than  
half m igrate across the C ontinen t from  their 
nesting grounds in the tu n d ra  regions of 
A laska and no rthern  C anada to  w inter in 
M aryland, V irginia and  N orth  C arolina. 
This represents an  annual round  trip  o f
14,000 to  16,000 km. O ther portions o f the 
popu la tion  w in ter in  w estern States, m ostly 
C alifornia.

A V iscount a irliner was lost w ith all 
seventeen passengers after striking a flock 
o f m igrating columbianus a t 1,800 m over 
M aryland in N ovem ber 1962. This accident 
coupled w ith o th er near swan collisions 
generated  m uch in terest in swan m ove­
m ents am ong aviation  people. In 1968, 
ecologists a t Johns H opkins U niversity, 
co llaborating  w ith p rivate  individuals, 
F oundations and w ith biologists from  
Federal, S tate and  Provincial Agencies in 
the U nited States and  C anada, initiated a 
study of the W histling Swan. The objectives 
are: how  to  m inim ize sw an-aircraft hazards; 
w hat im pact hum an  environm ental change 
has on swan behav iour; w hat effect the oil 
industry  will have on  th e ir breeding grounds 
and  why sw ans a re  increasingly feeding in 
fields instead o f in shallow  w ater. Sound 
m anagem ent is an o th e r objective and 
w hether it be for enjoym ent o f the ir aesthe­
tic  beau ty  o r re la ted  to  th e  controversy of 
hunting, all m ust be based on long-term  
research . T he over-all aim  is to  help sustain 
the continued well-being o f N orth  A m erican 
sw ans and learn  how  we can b e tte r live in 
harm ony w ith these m agnificent w aterfowl.

To aid these endeavours a num ber of 
d ifferent m ethods o f  study have been used. 
M ethods of cap ture , dyeing (orange with 
p icric acid and b lack  w ith nyanzol), rad ar 
track ing , and te lem etry  are  described in

Sladen & C ochran  (1969) and Sladen, 
G unn  & C ochran  (1970). They also describe 
the early phase  o f  th e  C ontinen tal pro toco l 
fo r colours and  coding tarsus bands. This 
p ro toco l is now  com pleted (F igure 1) and 
has been used also for neck collars with 
codes th a t m atch  th e  tarsus bands for 
columbianus, buccinator and olor. These 
neck-collars w ere first used for columbianus 
in January  1970, for olor in July 1971 and 
fo r buccinator in A ugust 1972. D ata  p re ­
sented  in this p ap er a re  to  support neck 
collars as a  m ethod  o f study and to com pare 
them  w ith o ther conventional m ethods of 
banding.

Methods

(a) M etal band protocol
Follow ing a  p a tte rn  used in A n tarc tica  
(Sladen & L eR esche, 1970) the standard  
m etal bands w ith U.S. Fish & Wildlife 
addresses are  placed on the L E F T  tarsus 
o f  known-aged birds (i.e. cygnets in the 
arctic  o r juvenile  grey p lum age in 
w inter) and  on the  R IG H T  tarsus fo r  
those o f  unknown age (i.e. cap tured  for 
the first tim e w hen w ith all-w hite p lu­
mage). T his schem e is especially useful 
fo r alerting  observers to  know n-aged 
sw ans— im p o rtan t fo r studying po p u ­
lation  dynam ics—w hen in social groups 
o r in the fa r n o rth  w here close obser­
vations are  difficult. In o th er studies the 
position  o f th e  m etal band  is used as an 
ind ication  o f  sex. H ow ever, th is could 
generate  confusion as swans are  often 
difficult to  sex, especially juveniles. 
Som e w ould be recorded incorrectly  or 
as o f unknow n sex. W ith ou r m ethod, 
if there  is any doub t abou t the age the 
m etal band is p laced on the right tarsus, 
indicating “ age unknow n” .

(b) Colour plastic bands (tarsus & collars)
(i) The colour protocol for N orth

A m erica (F igure 1) is very simple, 
using only five easily recognized 
colours: b lue, red , green, yellow 
and black . W hite goes w ith black 
and could in the fu ture be in ter­
changeable. This p ro toco l is de­
signed to  m atch w ith a sim ilar
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CONTINENTAL COLOR SCHEME:
for all species (Whistling, Trumpeter,
Whooper and Mute Swans)

BLUE: Alaska (AK)
RED: NWT, Yuk.
GREEN: BC, WA, OR, CA, NV, AZ, UT, 

NM, TX, CO, WY, M T , ID.
YELLOW: Alta, Sask, Man, Ont, PQ, 

ND, SD, NE, KS, OK, MN, 1A, MO,
AR, WI, IL, TN, KY, IN, OH, WV,
PA, NY, MI, Nfld.

BLACK/WHITE: LA, MS, AL, GA, FL, 
SC, NC, VA, MD, DE, N J , CT, RI,
MA, NH, VT, ME, NB, NS.

Figure 1. Colour markings (neck collars and/ 
or tarsus bands) for the N orth American swans.

p ro toco l fo r E urope and  A sia being 
developed by Sladen fo r the  In te r­
national W aterfow l R esearch 
B ureau’s (IW RB) Swan R esearch 
G roup .

(ii) Code fo r  colour bands. The neck 
collar code m atches the band for 
each swan. W e are  using four place 
le tte r and num ber com binations,

th e  relative positions o f w hich 
ind icate  the  species. T hus, for 
columbianus the  code is one le tter 
follow ed by th ree  num bers (e.g. 
A234); for buccinator, tw o num bers 
follow ed by tw o letters (e.g. 23PA); 
and for olor, tw o letters follow ed by 
tw o num bers (e.g. CT68). Ogilvie 
(1973) is using th ree  larger (instead
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o f o u r four) digits w ithout letters 
for Bewick’s Swans Cygnus colum­
bianus bewickii a t Slim bridge in 
B ritain. W e believe th e  advantage o f 
larger num bers is outw eighed by the 
d isadvantage o f possible confusion 
in certain  num bers w hen read  the 
w rong way. F o r exam ple, 169 can 
be read  691 unless a  le tter is added 
(e.g. C169).

W e are  using only tw elve letters 
(A C E F J K M P R T  V Y). The 
o thers have been om itted  at p resent 
because o f  sim ilarities (B =  8, O =  
Q, G  =  C, I =  1, L =  7, W =  M, 
etc.). O thers (H  N  S & X) om itted  
a re  th e  sam e w hen read  th e  w rong 
way (e.g. XH91 olor could be read 
16HX buccinator). The code is en­
graved fou r tim es on a strip  o f 
lam inated  p lastic  (trade nam e 
Lynnply) 216 x 77 mm (i.e. to  give 
77-m m -tall collar) and shaped, to 
allow  overlap , to  d iam eter 5 5 -  
60 mm . T he letters and num bers are 
25-4 mm high. T he overlap  is fused 
by quick-drying cem ent. I t is essen­
tial th a t th e  co llar slides freely up 
and  dow n th e  neck. M atching ta r ­
sus bands are  40 m m  tall and d ia­
m eter 25 -30  m m , also w ith a 
cem ented overlap. F ailu re  to 
cem ent will resu lt in band  and 
co llar loss o r even slipping o f  the 
tarsus band  over th e  tarso-m eta- 
ta rsa l jo in t.

T he collars can be read  th rough  
a  x 40 pow er spotting  scope in

favourab le  light from  a d istance of 
150 m o r m ore, providing an ex­
trem ely  valuable m ethod o f study­
ing large num bers o f individually 
m arked  swans w ithout d isturbance.

Results

M etal bands o r m etal and co lour tarsus 
bands w ere used fo r the first 3 years. N either 
could be seen clearly enough to  identify 
swans as had  been the  case w ith Bewick’s 
Swan tarsus co lour bands a t Slim bridge 
(Ogilvie). T he  aquatic  hab its and  wide 
d is tribu tion  o f  th e  W histling Swan w ere 
responsible. Use o f neck collars p roduced  
d ram atic  results. Between January  and 
M arch 1970, th e  first 300 swans w ere m arked 
with neck collars in M aryland. In  the 
follow ing w inter, 1970-71, over ha lf these 
collared sw ans w ere resighted back  in 
M aryland, V irginia o r N. C aro lina after a 
m igration  o f  ab o u t 11,500 km to  and from 
the arctic.

A m ore careful analysis (Table 1) o f  179 
sw ans neck-collared  in th ree  closely 
w atched study  areas in M aryland gave us 
a 60% resighting ra te  o f live b irds in the 
second w in ter in con trast to  only 2% from  a 
sam ple o f 186 swans m arked  w ith m etal 
and co lour ta rsu s bands. W hen all re­
sightings, including dead o r re trapped  
birds, w ere added  in the categories listed 
in T able 1, it is clear th a t 84% neck-collared 
swans w ere individually  identified again 
during th e  y ear since m arking. This was in 
con trast to  only 8% o f  th e  birds w ith m etal

Table 1. Resightings of Whistling Swans marked by three different methods in wintering grounds 
in Maryland, 1967-1970*

Total
Retrapped resighted 

after (or retrap- 
migration ped or found 

to arctic & dead) after 
back bandingMethod

Resightings (alive) after banding 
(see Key below)

Total    Dead or
banded I II III IV shot

Metal (FWS)
band only 165 0 0 0 0 3 8 11

(2%) (4%) (7%)
Metal + plastic

tarsus band 186 0 2 0 3 1 8 14
( 1%) (2%) (0-5%) (4%) (8%)

Metal + plastic
color tarsus 179 59 63 1 108 7 0 151
+ NECK COLLAR (33%) (35%) (60%) (4%) (84%)

Resighted and individually recognized: I, in M aryland before spring m igration; II, en route on spring migration;
III, in arctic breeding grounds; IV, in w inter after round trip  to and from arctic.

FW S — U.S. Fish & W ildlife m etal tarsus band.
*Neck collars were first used Jan. 1970.
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plus tarsus co lour bands. M oreover, m ost 
o f these few w ere no t identified a t ad is tance, 
b u t re trap p ed  o r found dead.

T here  is a  slightly h igher incidence of 
dead  o r sho t swans am ong those  w ith 
collars b u t this is likely to  be due to 
factors o th er than  collars. F o r exam ple, 
m ost o f th e  collared b irds w ere dyed a con­
spicuous orange, w hereas relatively few of 
th e  non-collared  birds w ere dyed. M ore­
over, the collar m akes a  dead  bird  m ore 
conspicuous and raises m ore curiosity in 
the finder than  does a  m etal o r colour 
tarsus band. A fu rther analysis o f these 
factors and band  loss will be  m ade after 
3 years o f  d a ta  have been gathered .

Som e equally spectacu lar resighting rates 
have resulted from  sm aller study sam ples. 
O f th e  first forty-eight sw ans collared in 
our closest w atched study a rea  in R hode 
and W est R ivers near A nnapolis, M aryland, 
fo rty -four (92%) w ere individually  identi­
fied during the first year a fter banding. 
Two of these (black collars C 0 2 2  and 
C 0 2 8 ) w ere resighted in sum m er in their 
breeding grounds on the N o rth e rn  Slope of 
A laska (F igure 2). O f ten  adu lts collared 
(blue) in th e  A rctic N ational W ildlife R ange 
and near P rudhoe Bay on th e  N orthern  
Slope, A laska, in A ugust 1971, eight were 
resighted in M aryland, V irginia and N orth  
C aro lina the follow ing w inter. M oreover, 
one o f th e  tw o no t resighted  during the 
first w in ter after banding  was sighted in 
M aryland in N ovem ber 1972. This gives 
90% resighted since banding  in th e  breeding 
grounds. All the nine w ere resighted  several 
tim es and none have yet been reported  
dead.

P ercentages of resightings are  only one 
aspect o f d a ta  accum ulating  from  collared 
swans. A vast am oun t o f d a ta  on m ultiple 
resightings o f individual neck-collared 
swans th ro u g h o u t the ex ten t o f their 
con tinen tal m igration  is being analysed and 
canno t yet be presen ted . H ow ever, four 
case histories o f som e o f  ou r specially 
in teresting  swans illustrate  the potentia ls 
o f  neck collars.

(a) C030 and C031 (black) w ere neck- 
collared in the R hode R iver, sou th  of A nna­
polis, M aryland, in F eb ruary  1970. Before 
they left in M arch we had  evidence th a t they 
w ere a pair. N ext w inter, C030 was seen in 
the R hode and Severn R ivers near A nna­
polis, betw een N ovem ber 1970 and 31 
January  1971, feeding in th e  w ater. H er 
m ate, C031, was resighted  betw een 26 
D ecem ber 1970 and 16 January  1971 at 
B oardm an Lake, T raverse City, M ichigan, 
being fed corn w ith a  large flock o f M ute

Swans. This p a ir  o f W histling Swans was 
therefo re  separa ted  for p a rt o f th e  1970-71 
w inter, th e  m ale spending som e tim e in 
M ichigan and  supplem enting  his diet with 
artificial food. W e do no t know  w here this 
p a ir  is in the  arctic , bu t they w ere back  
together a t B oardm an L ake, on 4 D ecem ber 
1971 and  rem ained th ere  together all 
w inter until they d eparted  on spring m igra­
tion  on 6 A pril 1972. They re tu rned  to 
B oardm an Lake again on 9 N ovem ber 1972 
with tw o cygnets. Several in teresting  b io ­
logical facts have com e from  these two 
neck-collared  W histling Swans. They were 
separated  for a t least a  p a rt o f the 1970-71 
w inter. O r was it th a t they had  no t yet 
established a perm anen t p a ir bond? They 
w ere together in M ichigan all 1971-72 
w inter. C031 spen t (at least p a rt o f) a th ird  
consecutive w inter, and C030 a second, in 
M ichigan. T hus we m ust record  M ichigan 
as a regu lar w intering p lace fo r som e of 
our eastern  W histling Swans. M oreover, 
this p a ir gives us fu rther evidence th a t neck 
collars are  no t deterring  columbianus from  
m ating o r rearing  cygnets.

(b) C l 16 & C l 19 (black) w ere banded  in 
F ebruary  1970 at E ast N eck  Island N ational 
W ildlife Refuge (N W R ), R ock H all, 
M aryland. N ext w inter they re tu rned  in 
N ovem ber and D ecem ber, 1970, to  exactly 
th e  sam e area, and from  then  on w ere seen 
together regularly  feeding in the w ater at 
the  Refuge th ro u g h o u t th e  1970-71 w inter. 
They left on spring m igration  in la te  M arch, 
1971. F o r th e  th ird  consecutive w inter, but 
for 2 days only on 11 and  12 N ovem ber 
1971, they  w ere back  together and in the 
sam e place a t E ast N eck Island N W R . They 
w ere no t seen again to ge ther until 27 
February  1972. W here had  they been 
during th e  w inter? T he fem ale, C l 19, 
continued feeding in th e  w ater a t E ast N eck 
Island until 17 N ovem ber, bu t on 19 
N ovem ber, until 2 D ecem ber, changed to 
feeding in a  harvested  corn field near 
G rasonville, M aryland, 24 km to  the 
south . M eanw hile we feared  th a t the male, 
C l 16, w hich had  no t been seen by any o f 
o u r sm all team  since 12 N ovem ber had  been 
killed o r had  lost his neck collar. H ow ever, 
on 12 February  1972 he w as resighted feed­
ing in a harvested  corn  field w ith 366 o ther 
swans 320 km to  th e  sou th  a t Jarvisburg , N. 
C arolina. But th e  neck collar observations 
did no t end th a t Spring w ith a disunited 
pair. On 27 F ebruary  they w ere again side 
by side feeding in a field near H ope, M ary­
land, 24 km east o f the ir original banding 
and w intering site at E ast N eck Island 
N W R . Back in M aryland they rem ained
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together in this a rea  until 16 M arch, after 
w hich they apparen tly  took  off on spring 
m igration.

(c) The th ird  case h istory  relates to  a 
b rood  o f five cygnets cap tured  by Ray 
Schw einsburg in A ugust 1971 in the Old 
Crow  Flats, Y ukon, arctic  C anada. O ne 
cygnet had  a b roken  leg so was no t banded. 
T he o th er fou r w ere collared (red fo r arctic  
C anada) D366, D 367, D368 & D369. The 
en tire  b rood  o f fou r red  collars and one un­
m arked  (presum ably  th e  injured cygnet) 
reached  the  C hesapeake Bay safely and 
w ere seen regularly  from  1 D ecem ber 1971 
to  16 M arch 1972 in the R uthsburg , M ary­
land, area. T hroughou t the w inter they and 
th e ir unm arked  paren ts fed in harvested

corn fields. O n 9 A pril 1972 th is sam e fam ily 
unit was again  resighted in tac t in th e  U pper 
M ississippi N W R  near W inona, M innesota, 
on the ir way north  during spring m igration. 
N ear W inona th e  m arshes boast an  abun­
dance  o f  aq ua tic  vegetation  and the swans 
w ere feeding in th e ir na tu ra l aquatic  hab ita t 
and no t in the  fields.

(d) F igure 2 illustrates th e  po ten tia ls o f 
resighting W histling Swans by collars at 
bo th  ends o f the ir range. C028 (black) 
banded  in th e  W est R iver, M aryland in 
February  1970 was resighted on 7 A ugust 
1970 in th e  m ou th  o f the Colville River, 
N orthern  Slope, A laska w here its m ate was 
cap tu red  and  collared  A301 (blue). D uring 
the  second w in ter they  w ere in com pany

C835 bondad Mor.1,1970- 
Btockwoter N a tiona l, 
W ild life  R efug«, 
Cam bridge, Md.

'  a p p r o x . 3 0 mi south

KEY •

= BANDING LO CATION.

0  = RESIGHTING LOCATION.

W\ *  MIGRATION ROUTE
(ap prox . 4 ,0 0 0  miles oneway).

(banded A 3 0 l) -A u g .J I9 7 0  
with 2 cygnets —Aug. 2,1971

Figure 2. Movements o f individually marked 
Whistling Swans between Maryland wintering 
grounds and Alaskan breeding grounds.

IN S E T  I .  
M A R Y L A N D

RUTHSBURG 
C028 and A 30I 

Mar. 15 ,17, 1971 
Dec. 1 ,1971 w ith  

2 cygnets.
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w ith tw o cygnets w hich had also been seen 
in A laska. Like o ther collared swans, C 028 
changed its w inter feeding habits from  
aquatic  to  harvested  corn fields in 1970-71. 
Swan C022, banded  in th e  R hode River, 
M aryland in F ebruary  1970 was no t seen 
again un til its band  was read  from  a heli­
cop ter 18 m onths la te r in th e  A rctic N W R , 
A laska. It has no t been seen subsequently  
though  its partner, A306, banded  in A laska 
was seen in M aryland in D ecem ber 1971.

Swan C835, banded  at B lackw aterN W R , 
M aryland in M arch 1970, was seen at 
W esthope, N . D ako ta  4 -8  M ay on spring 
m igration and on 7 A ugust n ear P rudhoe 
Bay, A laska. I t was no t resighted  the 
following w inter bu t during spring m igra­
tion  in M arch 1971 was observed a t U pper 
S trasburg , Pennsylvania.

Discussion

T he use o f neck collars on sw ans is no t a 
new  technique. Yellow plastic  collars were 
first used on W histling Swans in U.S.A. by 
H arvey K. N elson (personal com m unica­
tion) in 1956 and subsequently  by John  Frye 
a t Shiaw assee N ational W ildlife Refuge, 
Saginaw , M ichigan from  1960 to  1969, after 
which they jo ined  the C ontinen tal P rogram . 
U tah S tate Fish & G am e D epartm en t (John 
N agel and C lair Jensen) used less than  fifty 
green and  red collars betw een 1964 and 
1970 in U tah. A variety  o f colours w ere used 
by W illey (1968) for M ute Swan collars 
from  1962 in R hode Island. A few experi­
m ental green and  red collars w ere pu t on 
T rum peters a t Red R ock Lakes N ational 
W ildlife Refuge, W yom ing in 1966. N one of 
these schem es used coded collars, con­
sequently individual swans w ere not 
recognized. These early studies, plus 4,500 
Black Swans Cygnus atratus neck-collared 
in A ustralia  by B raithw aite (1966), were 
im portan t in dem onstrating , th a t swans 
could be neck-collared  w ithout adverse 
publicity  and w ithout harm  to  the birds. 
Since codes have been engraved on the 
collars and  research  w orkers have agreed to  
follow  a sim ple continental-w ide pro toco l 
there  has been a  w idespread increase in 
public in terest. M oreover, th e  collars have 
enabled the  public to  converse on equal 
term s w ith th e  researchers and  contribu te  
greatly  to  th e  da ta  gathering.

T he case histories given above dem on­
stra te  th a t ou r study m ethod using neck 
collars is providing us with som e rem ark ­
able d a ta  on p a ir and fam ily bonds, on

w inter and breeding site tçnacity , and on 
change o f feeding hab its (w hich initially 
m ay no t be shared by b o th  m em bers o f a 
pair) in rela tion  to  environm ental de terio ­
rations. M oreover, they a re  being gathered 
on a con tinen tal scale th roughou t 16,000 
km m igration  to  the a rc tic  and back  again. 
W e could not have collected them  by any 
o th er m ethod.
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Summary

Using coded colour neck collars increased the 
resighting rate o f Whistling Swans Cygnus c. 
columbianus as individuals to  as much as 90%, 
compared with less than 5% by conventional 
band methods, even after a migration across 
N. America. Details of the continental marking 
protocol for four swan species are given. Much 
public interest and co-operation has resulted 
from the use o f collars.
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