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International Swan Symposium at Slimbridge

In association  w ith the annual Executive 
B oard M eeting o f th e  In ternational W ater­
fowl R esearch B ureau, w hich took  place 
a t Slim bridge, a  2-day sym posium  on 
swans was organized jo in tly  w ith the W ild­
fowl T rust on 7 and  8 D ecem ber 1971. It 
d id  no t p rove possible to  publish the p ro ­
ceedings o f the sym posium  in book  form , 
bu t a num ber o f  th e  m ajo r papers are 
p rin ted  in this issue o f Wildfowl. These 
are  the con tribu tions by W illiam  W. H. 
G unn  (C anada); P rofessor W. J. L. Sladen 
(C o-o rd inato r o f the I.W .R .B . Swan R e­
search G roup), Jam es G . King, Calvin J. 
Lensink and H enry  A. H ansen (all o f the 
U nited States); M rs. Rose Lesser (Japan); 
D r Sven M athiasson (Sweden); D r M urray 
W illiam s (New Z ealand). A  m ajo r p a rt o f 
C. M. R eynolds’ (U .K .) con tribu tion  was 
published in Wildfowl, 23:111—118, ‘M ute 
Swan w eights in re la tion  to  breeding p e r­
fo rm ance’. M ary Evans outlined the 
Bewick’s Swan research  being carried ou t 
by the W ildfowl T rust and D r Janet K ear 
in troduced  ‘The Sw ans’, the m onograph by 
Peter Scott and  th e  W ildfowl T rust which 
was published  shortly  afterw ards. Two 
papers on p a rticu la r aspects o f th e  T ru st’s

Figure 1. Feeding time of the wild Bewick’s 
Swans Cygnus columbianus bewickii is demon-

w ork on Bewick’s Swans com plete the p re ­
sen tation  in th is volum e.

O ther papers presen ted  to  th e  sym posium  
w ere those  o f  D r C. D. T. M inton on ‘A 
study o f M ute Swans in C entral E ngland’; 
D r C. M. Perrins and M alcolm  Ogilvie on 
‘A study o f colonially  breeding M ute Swans 
in D orse t’; D r J. C adbury  o n ‘Swans on the 
O use W ashes, eastern  E ngland’; A. Tim - 
m erm ann ‘On the occurrence o f  swans in 
the  N etherlands’; P. A ndersen-H arild  
‘Swan research  in D enm ark ’; D r A. H aap a­
nen on ‘W hooper Swan research  in F in­
lan d ’; and R. F . R uttledge o n ‘D istribution  
o f W hooper and  Bewick’s Swans in Ire land ’. 
D r Tom  W. Barry (C anada) presen ted  a 
d ra ft ‘B ibliography o f th e  Sw an’ and  this 
has since been extended, in association  with 
D r Jane t K ear, to  cover m ore than  a th o u ­
sand an n o ta ted  entries. It will shortly  be 
published by th e  C anadian  W ildlife Service.

O ther partic ipan ts w ere G . L. A tkinson- 
W illes (U .K .), H . Boyd (C anada), Professor 
P. G renqu ist (F in land), M r K. H onda 
(Japan). P. N. H um phreys, Professor G . V. 
T. M atthew s, D r M. Owen, B. L. Sage, Sir 
P eter and  Lady Scott, D afila Scott, N . A. 
W ood (all U .K .) and  M r S. Y oshikaw a 
(Japan).

strated to the symposium participants on a misty 
morning.

K. Honda
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Environmental stress on the Whistling Swan

W I L L I A M  W.  H.  G U N N

In N orth  A m erica, W histling Swans Cygnus 
c. columbianus num ber abou t 100,000 
birds. They breed across th e  A rctic from 
A laska to  Baffin Island ; on the w inter 
range, they are  separated  into tw o fairly- 
evenly divided populations residing a con­
tinen t apart, on the  Pacific and A tlantic 
coasts.

My com m ents in this p ap er refer to  the 
A tlan tic  popu la tion  because it has been 
studied in m ore detail, b u t there  is reason 
to  believe th a t sim ilar circum stances exist 
for th e  Pacific population .

On the  A tlan tic  seaboard , the eastern 
popu la tion  of abou t 50,000 W histling 
Swans w inters largely in C hesapeake Bay 
bu t, o f late, they have been appearing in 
increasing num bers as far sou th  as Back 
Bay, V irginia, and  th e  coastal m arshes of 
N orth  and South C arolina.

Beginning in M arch, th e ir  spring 
m igration  takes them  northw estw ard  across 
the continen t som e 3 ,000-4 ,000  miles 
(5 ,000-6 ,500  km) to  th e  breeding range. As 
one follows them  on th is long trek , accom ­
plished in 3 m onths, it becom es m ore and 
m ore evident th a t they are  faced w ith in­
creasing stress from  actual o r po ten tia l 
ecological dam age of a serious na tu re  at 
bo th  ends o f the ir range and  a t every m ajor 
stopping po in t in betw een.

Chesapeake Bay

T he heavy traffic o f tankers and o ther 
shipping in the narrow  confines o f C hesa­
peake Bay m ake oil po llu tion  o f the Bay a 
continuous th rea t. N eighbouring D elaw are 
Bay, occasionally  visited by swans, recently 
suffered a  serious oil po llu tion  incident. 
Oil slicks o f a m inor na tu re  are  p robably  a 
chronic condition  on C hesapeake Bay but, 
in add ition , m assive industria l and m uni­
cipal pollu tion  pours in to  th e  Bay from  the 
Susquehanna and Po tom ac R ivers and 
from  the g ian t Bethlehem  Steel p lan t on the 
Bay.

W histling Swans frequent the  sm all in ­
lets and m arshy reaches to  ob tain  their 
basic diet o f aqua tic  and  sub-aquatic  
vegetation . H ow  well th is vegeta tion  is 
standing up to  severe w ater po llu tion  and 
shoreline developm ent is a p rob lem  th a t 
is being actively studied.

Lake Erie and Lake St Clair

W hen the spring m igration  from  C hesa­
peake Bay begins in M arch, the first m ajor 
stop-over is 400-500  m iles (650-800  km) 
to  th e  north-w est, in the m arshes o f Lake 
E rie and L ake St C lair. Som e b irds carry on 
to  Shiaw assee N ational Refuge and  Sagi­
naw  Bay in M ichigan.

T he extensive po llu tion  of L ake Erie is 
now  a m atte r o f in te rna tiona l concern. 
M ore and m ore heavy industry  continues to 
tak e  up space along its shoreline on bo th  
sides o f the border. M any o f its m arshes 
have been destroyed or seriously depleted. 
As a haven fo r m igrating sw ans, it can now  
support only a  few thousand  a t a  tim e.

Lake St C lair still has extensive m arshes, 
particu larly  along the eastern  shore, in 
C anada. The m uch publicized discharge of 
m ercury  from  a chem ical p lan t in to  the St. 
C lair R iver is p robably  o f  less concern to 
swans than  th e  effluent from  oil refineries, 
po lym er p lants, and m unicipal sources. To 
w hat extent th e  quality  and  quantity  of 
swan food has been affected in recent years 
is no t know n.

W ithin the past 5 years, sw ans have deve­
loped th e  hab it o f flying from  the St Clair 
m arshes daily to  glean corn  from  agricul­
tu ra l land. Between 5 M arch and 5 A pril 
a t least h a lf o f th e  eastern  popu la tion  of 
W histling Swans visits a  4-m ile by 5-mile 
(6-5 by 8-0 km) a rea  o f corn fields east o f 
Lake St C lair. W hether this developm ent 
is to  exploit a newly found  food source or 
w hether it has been m ade necessary by 
deterio ra tion  o f th e  m arsh  vegetation in 
Lake St C lair is an im p o rtan t m atte r we 
should hasten  to investigate.

The sloughs of North Dakota

By late  M arch or early A pril, the  swans are 
heading for th e ir next m ajo r stop-over, on 
the plains o f N orth  D ako ta , fully 850 miles 
(1,370 km) to  the  w est-northw est. There, 
the countryside used to  be do tted  w ith 
sloughs and potholes. In  recent years, the 
trend  tow ards increasing m echanization 
and  large holdings in w heat-farm ing oper­
ations has b rough t abou t accelerated  d ra in ­
ing o f these w aters. Even large lakes, such
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6 William W. H. Gunn

as R ush L ake, a m ajo r swan assem bly area, 
a re  being d ra ined  by diverting th e  w ater 
in to  the Pem bina R iver, in C anada.

T he breeding h ab ita t fo r ducks has been 
perm anently  reduced bu t, except for Rush 
Lake, sw ans are  less seriously h it because 
the ir spring stop-over lasts only about a 
m onth— early A pril to  early M ay— and at 
th a t tim e o f the year th e  accum ulation  o f 
snow  m elt usually  lasts until a fter the swans 
leave. M ost o f th e  m arsh land  is gone, how ­
ever, and swans are  frequenting standing 
w ater in the  fields, again gleaning for grains, 
m ostly w heat.

The Athabaska Delta

In late A pril and  early M ay, th e  W histling 
Swans m ake the ir next long jum p, 900 miles 
(1,450 km) northw est across the C anadian  
province o f  Saskatchew an. T he only m ajor 
stop-over a rea  we have located  is in th e  con­
fluence o f w aters abou t the delta  o f the 
A thabaska  R iver w here it flows into Lake 
A thabaska . N earby , th e  Slave R iver form s 
th e  ou tle t from  th e  Lake, and th e  Peace 
R iver, descending from  British C olum bia, 
flows into the Slave. This was an unusually 
rich a rea  o f  w etlands, exceptionally  well 
suited to  swans as a  staging area. U nfortun­
ately , a  few years ago a large pow er dam  
was com pleted  fa r upstream  on  the Peace 
R iver, in British C olum bia. W ith w ater now  
held behind the dam , th e  spring run-off no 
longer floods th e  w etlands, and th e  rich 
shallow  feeding grounds o f Lake C laire and 
o th er sm aller lakes now  virtually  dry  up in 
years o f low run-off. M uch concern has 
been show n in A lberta  abou t the  effect o f 
the d rastic  change in w ater flow on Indians, 
m uskrats and ducks, bu t no one has yet 
considered th e  p ligh t o f  the W histling 
Swans, w hich now  m ust largely frequent the 
open w aters o f L ake A thabaska, w here 
p lan t food is relatively scarce.

The Mackenzie Delta

From  th e  A thabaska  D elta, the m ain mig­
ra tion  rou te  o f th e  swans continues n o rth ­
w est ano ther 950 miles (1,530 km) to  the 
M ackenzie D elta, w hich lies w ithin the 
b reeding range. This constitu tes th e  last 
staging a rea  before  dispersal to  the b reed­
ing territo ries as soon as w eather perm its— 
usually abou t th e  end of M ay and  early 
June.

As yet, th e  sw ans a re  relatively undis­
tu rbed , bu t the  D elta  is now  a centre o f

exploration  fo r fossil fuels underlying the 
D elta itself. It is criss-crossed w ith seismic 
lines and do tted  with drilling rigs—p a rt­
icularly on the  ou ter reaches o f th e  delta 
w hich constitu te  a favoured nesting area. 
Oil and gas have been discovered there  in 
fairly sizeable quantities, and  th e  s ta rt o f 
p roduction  appears close a t hand. A m ajor 
oil spill will be a continuous th rea t for years 
to  com e, and w hat is perhaps m ore im por­
tan t, hum an and  m echanical d is tu rbance on 
an unpreceden ted  scale is virtually  a cer­
tain ty .

The Arctic coast

As the snow  m elts in la te  May and early 
June, the sw ans spread ou t east and  west 
across the  tu n d ra , each p a ir taking up a 
sizeable te rrito ry , usually centred  ab o u t a 
sm all lake o r ta rn , and  m any nesting w ithin 
sight o f th e  coast. T here  is safety in this 
iso lation  bu t for one new developm ent— 
the skidoo o r snow m obile. The sale o f ski- 
doos is being pushed hard  and Eskim os 
have taken  en thusiastically  to  them . They 
m ake extended travel possible th rough  the 
spring, and  I suspect th a t, as a result, the  
hunting  pressu re  on wild anim als has in­
creased by a fac to r alm ost as great as when 
th e  rifle was first in troduced . T he principles 
o f  conservation  do no t com e easily to  the 
Eskim o nor, fo r th a t m atter, to  his fellow 
whites in th e  A rctic. F o r the Eskim o, the 
b ird  in the hand  continues to  be be tte r than  
tw o on th e  tu n d ra , and  swans are  no excep­
tion  to  th e  ru le. T he snow m obile m akes it 
possible to  cover long d istances along the 
coast, and  sw ans m ake a large and tem pt­
ing target.

T he m elting o f  th e  snow  and ice a t least 
brings iso lation  to  nesting sw ans— except 
fo r d is tu rbance  from  low-flying p lanes and 
helicopters hurry ing  back  and fo rth  on er­
rands o f exploration  and research . The 
swans are  left to  contend w ith the m ore 
trad itiona l p rob lem s o f  a w ilderness exis­
tence, bu t these  m ust no t be  m inim ized. 
T he schedule fo r th e  b reeding season is very 
tight indeed, and  a delayed spring o r early 
w inter storm  may keep successful rep ro ­
duction  to  a low  figure. Sum m er is only too 
short, and , even in an  ‘average’ year, m any 
young cygnets are  overtaken  by w inter 
before  they have the streng th  to  fly out.

T he long re tu rn  rou te  sou theast to  C hesa­
peake Bay closely retraces th e  spring mig­
ra tion  ro u te—a  band  ab o u t 100 miles (160 
km ) w ide draw n diagonally  across the 
continen t. M uch the sam e problem s have to
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be faced, w ith the added  com plication  o f  a 
hunting  season now  in troduced  in a  few 
states and under consideration  by others.

If  we wish to  m aintain  th e ir num bers in 
th e  vicinity o f p resen t levels, it is essential 
to  begin now  to  establish th e  inform ation 
needed fo r intelligent m anagem ent o f  this 
resource. T he place to  s ta rt, in my opinion, 
is w ith a study o f food habits, and  a de te r­
m ination o f  the  p roductiv ity  o f  relevant 
p lan t and anim al food sources in th e  w in ter­
ing and  staging areas.

I th ink  it is tru e  to  say th a t anyone who 
takes th e  troub le  to  becom e closely 
acquain ted  w ith these b irds soon acquires a 
g reat respect and adm ira tion  for them . 
They are  tru ly  one o f th e  noblest o f our 
b irds. They have g reat adaptab ility , bu t 
they will need all o f  it in th e  years to  come.

W. W. H. G unn, Environmental Research As­
sociates, 214 Merton Street, Toronto 7, Ontario, 
Canada.
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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 are  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 
colum bianus, buccinator and olor. These 
neck-collars w ere first used for colum bianus  
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 e ta l b a n d  p ro to co l
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  kn o w n-aged  b irds  (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  unknow n  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) C olour p la s tic  bands (tarsus & collars)
(i) The colour p ro toco l  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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WHISTLING 
SWAN DISTRIBUTION V [

Northwest Territories and 
Alaska breeding grounds 
(Eastern Population)
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Eastern Population migration 
route

Alaska breeding grounds 
(Western Population)

Wintering Grounds and Migration 
Route (Western Population)

Eastern Population Wintering 
Grounds

Major Resting/Feeding grounds 
(Eastern Population

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: 1, 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.

I N 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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W histler hab ita t. S tragglers from  each 
species are  occasionally  found within 
the range o f the o th er b u t essentially they 
use w ell-separated  breeding areas (Fig­
u re  1 ).

D ow n the years, naturalists have re- 
orded observations o f  sw ans in A laska bu t 

cause o f th e  large territo ries used by 
in s  and  th e ir w ide range in th e  w ilderness 
was no t possible fo r g round-bound  
rvers to  develop a full p ic tu re  o f swan 
bu tion . In 1954 th e  first w aterfowl 

ist-pilot, H enry  A. H ansen , cam e to 
and it was im m ediately obvious 

ans, perhaps m ore than  any avian 
lend them selves to  study from  the 
n studies are  justified  fo r their 
lu t also p rov ide a  handy ind icator 

being o f all w aterfow l in a  given 
hen sw an p roductiv ity  is low

Figure 1. Approximate swan breeding range 
in Alaska.
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Figure 2. The Yukon Delta showing location 
of each of the 65, 16-mile line transect survey 
segments. The num ber below each segment is 
the 16-year average num ber o f swans seen there

t

that appear to be on territory. The dotted lines 
group areas according to density, low averaging 
from trace (t.)-3 , medium 4-8  and high 9-18.

th e  h ab ita t on the Y ukon D elta, 
providing a  good basis for land use 
and m anagem ent decisions.

(3) A rough  estim ate  can be m ade of the 
swans on te rrito ry  th a t are  likely to  
rep roduce  (breeding population).

W eaknesses include:
(1) T he survey was designed to  sam ple 

ducks, so lacks the precision o f a 
survey specially p lanned for swans.

(2) T he observers m ust judge th e  ¿-mile 
observation  sw ath and m ake 
accura te  observations w ithout 
benefit o f circling o r going back  to 
recheck.

(3) A t som e tim es th e  survey is done 
under cloudy skies and  a t others 
b righ t sun causes w ater glare th a t 
in terferes w ith  visibility.

(4) I t is difficult to  analyse th e  d a ta  w ith­
out benefit o f concurren t ground 
studies particu larly  o f swan breeding 
behaviour. W e are no t sure how 
m any sw ans are  m issed. It is no t yet 
know n w hat p ro p o rtio n  of single 
swans actually  represen t a  pair,

and w hich are tru ly  lone birds. 
L acking precise data , single birds 
have been  considered a  p a ir in the 
final analysis (T able 1). This may be 
m ore accura te  th an  counting two 
single sightings as a  p a ir bu t there  is 
still an unresolved bias.

(5) T he survey does no t m easure clusters 
o f non-breeding birds accurately.

(6) T he survey w ould be im proved by 
being repeated  in la te  A ugust to  
m easure actual p roduc tion  o f young.

W e m ust conclude th a t th e  line transect 
m ethod by itself gives a relatively super­
ficial p ic tu re  o f a swan popu la tion  and tha t 
th e  incubation  period  is no t th e  best tim e 
to  do such a  survey. W hen a  detailed study 
o f a po rtion  o f th e  swan popu la tion  is 
carried  th ro u g h  an  en tire  season, th e  long 
term  tran sec t survey in form ation  already 
gathered  will becom e m ore valuable.

A line tran sec t survey designed speci­
fically for sw ans should be p lanned  so som e 
swans occur on every transect. It m ight be 
flown som ew hat h igher th an  a duck survey 
perm itting  a  w ider survey path .



Use o f airplanes to gather swan data 19

Table 1. Whistling Swan spring population in Alaska from 1958 to 1971 (excluding the Arctic 
Slope) as determined from 107 line transects

1958 1959 1960 1961 1962 1963 1964

64,000 59,000 79,000 79,000 56,000 64,000 50,000

1965 1966 1967 1968 1969 1970 1971

62,000 52,000 43,000 50,000 75,000 69,000 61,000

14-year average 62,000; range 43,000-79,000.
(Figures from Chamberlin, M artinson & Clark, 1971).

Random flight method

W hen m aking rou tine  flights across swan 
breeding h ab ita t valuable d a ta  can be 
obtained  by record ing  every swan seen. 
N ests and  clutch sizes can be recorded  in 
this fashion. It is necessary only to  fly 
low  enough fo r swans to  be easily seen. 
T he observer need no t d irect the path  o f 
flight, bu t if he can th e  quality  o f b rood  
counts, flock counts, and egg counts are 
im proved. I f  such flights can be m ade at 
least once a week, a good p ic tu re  o f swan 
productiv ity  and juvenile m ortality  
th roughou t th e  nesting season can be 
ob tained.

The best exam ple o f this type o f survey is 
from  the Y ukon D elta  w here the staff o f 
C larence R hode N ational W ildlife R ange 
have recorded sw'an d a ta  on rou tine  flights 
since 1963 (Lensink, 1973).

The advantages o f this m ethod  are  th a t 
no cost is involved as people a re  travelling 
anyw ay and observations from  different 
areas can be com pared if the  trips were 
m ade at abou t th e  sam e tim e o f year.

Exploratory flight method

An a irborne  biologist m ust devote som e 
tim e to  exploring hab ita t new to  him  to  get 
the ‘feel’ o f the country  before he can set up 
m eaningful surveys. T he value o f the 
observations m ade on such tr ip s  can be 
enhanced if observations are  recorded 
system atically. W e have found th a t over the 
tu n d ra  h ab ita t we can use th e  techniques 
o f th e  line tran sect m ethod  to  arrive at 
rough estim ates o f swans on th e  breeding 
grounds. O bservations are  m ade in a con­
sistent sw ath and divided a t fixed tim e 
intervals. E fforts should be m ade to  reach 
every p a rt o f a given h ab ita t and no t to 
spend too  m uch tim e in any one area. It is 
no t necessary to  fly stra igh t lines. W e have 
used th e  ¿-mile (201 m) observation  sw ath 
and 10 m inute  in tervals w hich a t 96 m ph

(155 kph) gives us six sam ples o f 2 sq. miles 
(5-18 sq. km ) for each ho u r flown. W ith one 
observer this perm its th e  recording o f all 
A natidae and o th er m edium  sized birds. If  
swans only are  to  be recorded  a  w ider 
observation  sw ath could be covered from  a 
higher altitude. The coverage is doubled  of 
course if there  is an observer on each side o f 
the plane. A figure for th e  num ber o f  birds 
per sam ple can be expanded to  the to ta l 
a rea  covered. By th is m ethod  we estim ated 
there  w ere 800 swans on th e  23,000 sq. miles 
(59,570 sq. km) o f w aterfow l h ab ita t o f the 
A rctic Slope in 1966 (King, 1970).

Discussion

The foregoing m ethods can be ‘ta ilo red ’ to  
tim e and budgetary  lim itations. P robably 
th e  m ost im portan t fea tu re  o f the A laska 
w ork has been consistency in p lanning and 
recording so th a t year can be com pared to 
year and a rea  to  area. If  we continue 
accum ulating  da ta  in th is fashion we will 
eventually p iece together a  good p ictu re o f 
swan popu la tion  dynam ics on th e  breeding 
range.

If  a irbo rne  biologists w orking full-tim e 
on swans w ere available, th e  repeated  
survey o f sam ple plots w ould be the m ost 
advantageous m ethod . T he m ajor effort 
should be  a com plete random  p lo t survey 
conducted  in A ugust to  determ ine p ro ­
ductivity. Before and after this, portions of 
th e  a rea  could be  exam ined a t weekly or 
bi-weekly intervals to  determ ine arrival 
dates, te rrito ry  size, onset o f nest building, 
egg laying, clutch sizes, hatching dates, 
m ortality  ra tes, b rood  m ovem ents, fledging 
dates, fall flocking p a tte rn  and  exodus from  
the breeding area. A com bination  o f plot 
counts and random  flights m ight w ork best. 
A ir surveys cannot answ er all the  questions 
o f swan biology and g round  w ork will be 
essential to  learn  abou t feeding habits, 
general behaviour, and  causes o f m ortality . 
Some aspects o f swan behav iour from  year
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to  year will requ ire  m arking individual 
b irds as described by Sladen (1973). 
A n aerial team  assigned full tim e to  
swan w ork could probably  do a lot o f 
g round  observation . Swans during their 
annual m oult o r p rio r to  fledging can easily 
be caught for m ark ing  by use o f a float a ir­
plane.

A lthough this rep o rt relates entirely  to 
th e  use o f  a irp lanes we assum e th a t the 
m ethods described could be modified to  
use from  a helicopter.

W e conclude th a t the full understanding 
o f  swans on the breed ing  grounds requires 
the use o f light a irc ra ft for surveys as well 
as g round access.
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Summary

Single engine airplanes have been used in Alaska 
for swan population counts over the past 17 
years. Five different m ethods have been dev­
eloped: (1) complete census; (2) random  plot 
census; (3) line transect surveys; (4) random

flight m ethod; (5) exploratory flight m ethod. The 
first two m ethods are recommended when full 
time can be devoted to  swan work. The last three 
are used when the flight is primarily for other 
purposes.
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Population structure and productivity of 
Whistling Swans on the Yukon Delta, 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 o f w ildfowl of the 
Y ukon-K uskokw im  D elta, th e  principal 
nesting grounds for swans w intering in 
w estern states. They are  readily  visible from  
low  flying a ircraft, and local p ilo ts o r the ir 
passengers frequently  rem ark  on their 
abundance, th e  occurrence o f  large flocks, 
o r even o f  num bers o f  young in b roods, o r 
o f eggs in nests.

T he occurrence of a  large popu la tion , and 
th e  ease w ith w hich swans a re  viewed from  
the air, perm its detailed  observations o f 
m any individuals w ith relatively sm all 
effort o r cost. Because the various factors 
w hich m ay affect the w elfare of W histling 
Swans m ay affect o ther species sim ilarly, 
m uch in form 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.

Methods

M ost observations w ere ob ta ined  during 
rou tine  flights over th e  D e lta  fo r 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 wildfowl 
popu la tions. F lights in tended  prim arily  for 
observing swans include only those con­
ducted  fo r 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 are  describ­
ed by King (1973).

R esults are  sum m arized fo r intervals o f 
10 days to  p rovide reasonab le  sam ple sizes 
and  still perm it detec tion  o f changes in the 
s tructu re  o f  popu la tion  un its th a t may 
occur over the sum m er. The basic d a ta  are 
deposited  in tab u la r form  a t th e  W ildfowl 
T rust, Slim bridge, being too  extensive to 
publish  w ith the p resen t paper. The con­
sistency o f recording observations and  the 
p ro p o rtio n  o f swans tallied in the  flight pa th  
varied w ith th e  pu rpose  and  a ltitude  o f 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 the  study, as com pared  to  years 
p rio r to  1967.

Results

Distribution and behaviour

First swans appear on the  Y ukon D elta  in 
la te  A pril and  m ost have arrived by mid- 
M ay. Pairs are  soon dispersed widely across 
the tu n d ra  in all su itab le  hab ita ts , w ith 
densities h igher in areas near the  coast 
betw een N elson Island and  C ape R om an- 
zof, an  a rea  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, p resum ably  m ostly subadults, 
g a 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  late  springs may 
delay nesting by 10 days o r m ore. H atching 
has begun as early as 20 June, o r as la te  as 
6 July— but, in either 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  separa ted  from  their m ates 
and m any en ter o u 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  th e  large non­
breeding flocks b reak  up in to  sm aller flocks 
th a t begin dispersing over the D elta  as they 
en te r 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) until fledging.

N onbreeders rem ain  in sm all flocks of 
th ree  to  fifteen individuals, b u t as flight is 
regained in late A ugust they  begin congre­
gating in larger p rem igran t flocks along the 
coasts o r in favourable foraging areas on 
large in land  lakes. Pairs rem ain  scattered  
until early S eptem 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 broods. By la te  Septem ber m ost 
swans have left th e  D elta  bu t som e, p arti­
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 of 
spring conditions— a la te  spring retard ing  
all events th roughou t the sum m er.

21
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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 m ore than 200. The w inter observations, in California 
and U tah during D ecem ber or January, are summarized in various reports by J. J. Lynch.

S ize  o f  clu tches a n d  broods

Sizes o f clutches have varied from  an 
average o f  3-30 in 1964 to  4-95 in 1967 
(Table 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 th e  hatch  
average only 75% of average clutch size. 
D uring  the rem ainder o f th e  sum m er, a ttr i­
tion  to  broods is relatively sm all, and  at 
m igration , b roods still average betw een 
60 and 75% o f clutch size. Both the initial 
loss o f cygnets and attrition  to  broods 
during th e  sum m er appear to  be inde­
penden t o f clutch size.

A second sharp  reduction  in b rood  size 
is indicated by censuses o f  fam ily groups in 
C alifo rn ia  and  U tah, w here b roods 
observed in D ecem ber average only a  little 
m ore th an  50% o f clutch size (Lynch, 1972). 
A gain, losses app ea r to  be independent o f 
orig inal clutch o r b rood  size.

N u m b er o f  productive  sw ans

W hen nesting is com pleted  in la te  May or 
early  June, th e  percen tage o f  pa irs  observed 
w ith nests o r b roods becom es stab le  and 
rem ains relatively constan t th rough  
A ugust, suggesting th a t few pairs lose entire 
clutches o r b roods (Table 2). A n apparen t 
increase in th e  percen tage o f pairs w ith 
broods in Septem ber results from  desertion  
o f  te rrito ries by idle pa irs. T he .num bers o f 
pa irs 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 broods 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 ropo rtion  o f p roduc­
tive swans in th e  popu la tion  are  som ew hat 
m ore tenuous th an  o u r analysis o f p roduc­
tive pairs, because o f the difficulty in sam p­
ling th e  nonbreed ing  flocks w hich are  not 
random ly d is tribu ted . D uring  July and 
A ugust, how ever, w hen flocks a re  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.
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Table 3. Percent of adult or subadult swans identified as singles or pairs

Year May June July Aug. Sept. Oct.

1963 _ _ (57-2) (2 2 -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* g.9* * -
1970 12-1 3 7 .4 ** 62-6 (39-5) 16-2** _
1971 - 39-1 ** 44-0 55-2* 44-4* (13-2)

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

and m ore dispersed than  in o th er m onths, 
o u 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 pa irs  are  observed in nonbreed­
ing flocks, b u t these are  no t considered as 
po ten tia l breeders. A lthough they m ay be 
adu lt swans, th e  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 e r sub-adult age classes.

T he p ro p o rtio n  o f swans occurring  in 
flocks appears relatively stab le  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  p roductive 
adults range from  abou t 9% o f th e  to ta l 
popu la tion  in 1964 to  25% in 1968. This 
difference is p ropo rtionate ly  m uch larger 
than  differences in clutch size, hence it is a 
p rim ary  fac to r in determ ining annual p ro ­
ductivity . As bo th  clutch size and  num ber 
o f  p roductive  swans 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 per adult.

Discussion

C lim atic  conditions in spring are  invariably 
the m ost im portan t o f  fac to rs w hich affect 
the productiv ity  o f  swans. P redators, 
disease, hunting, o r o th e r obvious factors 
do no t cause significant annual varia tion  in 
p roduction . H unting  m ay have a con tro ll­
ing influence on the  popu la tion  if K lein’s 
(1966) estim ate o f an illegal harvest o f 5,000 
swans on th e  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 o r 
M ay, results in a  reduction  in bo th  the 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 th e  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 of average clutch size for year.
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conclusion can be draw n. W ith the  excep­
tion  o f 1964, a  y ear w hen the reliability of 
o u r d a ta  is doubtfu l, survival o f cygnets 
during m igration  was highest in years w ith 
early springs. E xam ination  o f  m any cygnets 
indicates th a t a  few m ay no t be fledged and 
o thers a re  only ju s t fledging a t th e  norm al 
tim e for m igration  to  begin. A t this po 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 aren t th a t m any cygnets are  un­
able to  survive th e  excessive dem ands o f 
long, m igration  flights. I t seem s surprising 
th a t so m any can.

T he low  productiv ity  and the  hazards to  
survival o f cygnets on the 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 ­
p ared  to  these a reas (K ing, 1970), m ay b e  
due entirely  to  th e  difference in length o f 
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 a re  p a rt o f the w estern population  
while those  from  the A rctic  Slope m igrate 
to  the A tlan tic  coast (Sladen 1973). In 
these years spring conditions in Bristol Bay 
w ere ab o u 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 ter than  
w ould be norm al for the 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 pairs had broods averaging
2-51 cygnets. Bristol Bay da 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 the A rctic 
Slope was m ild, th e  percentage o f p roduc­
tive pairs w ere ab o u t norm al fo r the  Y ukon 
D elta, and average brood  size was sim ilar 
to  th a t observed there  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 a n  w estern swans, averag­
ing only 11-8% cygnets in  w intering popu 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 th e  A tlan tic  popu la tion  and 2-33 fo r the 
w estern. These d a ta  confirm  our observa­
tion  on the D elta  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 ther w ildfowl in A laska as 
well as th a t o f  W histling Swans. The 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 the Y ukon Flats 
betw een 1961 and 1964, bu t on the  Y ukon 
D elta  o u r d a ta  for m ost species is too  
m eagre to  perm 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  requ ire­
m ents if con tinued  for a  sufficient period.

Because o f  the dom inating  effect o f 
spring conditions, we can p red ict p roduc­
tion  by sw ans w ith reasonable  accuracy 
before the first egg is laid. Subsequent 
observations during the  sum m er essentially 
confirm  and  increase the accuracy o f  earlier 
predictions. W e are  satisfied th a t we can 
also p red ict trends in p roductiv ity  for o ther 
species, b u t canno t a t p resen t estim ate 
accurately  th e  m agnitude o f change th a t 
may occu r— even after th e  fact.

P roductiv ity  o f geese on the  Y ukon D elta 
(B lack B rant B ra n ta  bernicla orienta lis, 
C ackling G eese B ran ta  canadensis m in im a, 
E m peror G eese A nser canagicus and W hite- 
fron ted  G eese A nser a lb ifrons fro n ta lis )  
appears generally  to  be m uch m ore stable 
than  th a t o f swans. Perhaps adap ta tion  of 
these species to  changing conditions may 
no t have to  be  nearly  as g rea t as for 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 A yth ya  m arila  
and A. a ffin is  seem  less affected by late 
springs th an  th a t o f earlier nesting dabbling 
ducks, particu larly  M allard  A nas p la tyrh yn ­
chos  and P intail A nas acuta, our earliest 
m igrants and nesters.

M axim um  changes in productiv ity  th a t 
we have no ted  for any species occurs am ong 
Snow  G eese A n ser caerulescens, w hich we 
can observe only during the ir m igration. 
Bands th a t w e have recovered ind ica te  th a t 
the popu la tion  passing th rough  th e  D elta 
nests p rim arily  on W rangel Island in the 
Soviet A rctic, and  its productiv ity  as 
ind icated  by percen tage  o f im m atures in the 
population  has ranged from  near 0 to  54%. 
As W rangel Island has a m uch shorter 
season th an  th e  Y ukon D elta, productiv ity  
o f  Snow G eese there  m ay be analogous to  
th a t o f  swans in northern  A laska.
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Summary

Observations o f Whistling Swans from low flying 
aircraft on the Yukon Delta, Alaska, provide 
records which permit analysis o f annual varia­
tions in productivity. Climatic conditions of early 
spring are the most im portant factor affecting 
production, a late spring resulting in a reduced 
num ber o f 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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Trumpeter Swan management

H E N R Y  A.  H A N S E N

By 1920, follow ing m ore than  a century of 
exploitation  and  in to lerab le  hum an en­
croachm ent, the m agnificent T rum peter 
Swan Cygnus Cygnus buccinator was con­
ceded by m any to  be on th e  b rink  o f extinc­
tion , in all likelihood past th e  po in t o f no 
re tu rn . F ifty years la ter this native o f the 
N orth  A m erican continent, th e  largest 
w aterfow l in the w orld, had  recovered 
sufficiently for it to  be officially declared 
no longer an endangered species, even 
though  th e  popu la tion  is still sm all by m any 
standards.

This rem arkab le  recovery is, in part, the 
result o f p ro tec tion  from  legalized hunting , 
intensive m anagem ent o f rem nan t popu la­
tions, and the  beginning o f a  successful 
transp lan ting  p rogram m e. Entirely  inde­
penden t o f m an’s hero ic  res to ra tion  effort 
in this area , an undiscovered T rum peter 
Swan popu la tion  in A laska and  along the 
N orth  Pacific C oast was concurrently  
thriving. Subsequently , detailed  studies of 
these tw o m ajor popu la tion  groups were 
conducted  and reported  in detail (B anko, 
1960; H ansen et al., 1971). T herefore , this 
will be a  b rie f sum m ary o f th e  cu rren t po p u ­
lation  status o f th e  T rum peter Swan in 
N orth  A m erica and o f the a ttem p t to  re­
establish this species th ro u g h o u t its ances­
tra l range.

In com parison w ith the A rctic-nesting 
W histling Swan Cygnus c. columbianus, the 
T rum peter, N orth  A m erica’s only o ther 
native sw an, p robab ly  never m aintained 
num erically  strong popu la tions. F u rth e r­
m ore, its habits and  range rendered  it far 
m ore susceptible to  hum an exploitation . 
By 1932 there  w ere only sixty-nine T rum ­
pe te r Swans know n to  exist in th e  U nited 
States, sou th  o f C anada. These w ere in 
th e  rem ote high m ountain  valleys where 
the  States o f M ontana, Idaho , and W yom ­
ing jo in . T he precarious condition  o f the 
T rum peter led to  the  acquisition  o f the Red 
R ock Lakes N ational W ildlife Refuge in 
M ontana in 1935 by the U.S. G overnm ent. 
W ith the p ro tec tion  afforded th e  T rum pet­
ers there  and in the ad jacen t Y ellow stone 
N ational Park , the popu la tion  quickly 
began to increase and  continued  to  grow  
until abou t 1950 w hen th e  nesting hab ita t 
becam e too  crow ded. The popu la tion  in 
th a t area has becom e stabilized since then 
a t about 300 swans w ith a very low rep ro ­
duction  ra te  (Table 1 and  F igure 1).

T he T rum peter Swan is notoriously  slow 
to  p ioneer new  areas, particu larly  w here 
there  are  long d istances betw een suitable 
areas o f breeding h ab ita t o r geographical 
barriers such as m ountain  ranges. Thus, by 
th e  tim e the hab ita t a t R ed R ock Lakes 
becam e sa tu ra ted , th e  lim ited num ber of 
su itable nesting areas w ithin a 100-mile 
radius w ere also filled. F ro m  th e  outset it 
was obvious th a t the T rum peter needed 
add itional help to  com e back  all the way. 
It was th is know ledge and  a  desire to  
accelerate  the re tu rn  of th e  T rum peter th a t 
led to  th e  tran sp lan ting  program m e. 
M onnie (1964) and M arshall (1968) have 
repo rted  th e  G overnm en t’s effort to  re ­
locate breeding colonies o f T rum peter 
Swans. The follow ing sum m ary is taken  
from  their accounts.

T he first tran sp lan t o f T rum peters was 
m ade in 1938 w hen four cygnets from  the 
Red R ock Lakes R efuge w ere m oved to  
th e  N ational Elk Refuge a t Jackson, W yom ­
ing, approxim ately  160 km  south . D uring 
the next 3 years, six m ore cygnets were 
released am ong these orig inal four. In 1944, 
6 years after th e  in itial release, a  p a ir nested 
successfully and raised  one cygnet. From  
this m odest beginning sw ans quickly filled 
the available breeding h ab ita t in w estern 
W yom ing and  ad jacen t Idaho . T he popu la­
tion  has been m ore or less stabilized in this 
area  since abou t 1950.

O ther transp lan ts in itia ted  at ab o u t the 
sam e tim e took  m uch longer to  b ear fruit. 
Between 1939 and  1955 a to ta l o f 137 
T rum peters w ere transloca ted  from  Red 
R ock Lakes to  the M alhuer N ational W ild­
life Refuge in sou theastern  O regon, and 
eighty-four w ere m oved to  Ruby Lake 
N ational W ildlife Refuge in no rtheaste rn  
N evada betw een 1949 and  1955. T he first 
successful nesting in each  o f these areas 
occurred  in 1958 from  3-year-old swans 
which had  arrived as cygnets in the 1955 
tran sp lan t. As happened  w ith th e  earlier 
tran sp lan t on the N ational E lk Refuge in 
W yom ing, these swans soon  utilized the 
nesting h ab ita t available to  them , no t only 
on th e  refuges bu t in su rround ing  m arshes, 
and  have m ain tained  sta tic  populations for 
several years.

The m ost recen t successful tran sp lan t in 
this general a rea  o f th e  con tinen t was at 
th e  T urnbull N ational W ildlife R efuge in 
eastern  W ashington. Thirty-six  swans from
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Table 1. Trumpeter Swan populations south of Canada, 1932-1968

Red Rock Lakes Refuge Yellowstone Park All o ther areas Total, all areas

Year Adults Cyg­
nets

Total Adults Cyg­
nets

Total Adults Cyg­
nets

Total Adults Cyg­
nets

Total

1932 19 7 26 29 2 31 9 3 12 57 12 69
1933 15 9 24 27 8 35 7 0 7 49 17 66
1934 16 26 42 16 17 33 16 6 22 48 49 97
1935 30 16 46 16 11 27 No census — 46 27 73
1936 31 26 57 38 13 51 7 2 9 76 41 117
1937 34 51 85 38 26 64 9 0 9 81 77 158
1938 28 42 70 40 4 44 25 9 34 93 55 148
1939 50 59 109 47 17 64 26 0 26 123 76 199
1940 58 48 106 39 14 53 26 6 32 123 68 191
1941 52 44 96 44 15 59 47 10 57 143 69 212
1942 45 43 88 * 53 10 63 98 53 151
1943 88 25 113 * 49 9 58 137 34 171
1944 106 58 164 41 8 49 60 6 66 207 72 279
1945 113 50 163 * 67 5 72 180 55 235
1946 124 46 170 43 8 51 122 18 140 289 72 361
1947 131 49 180 45 8 53 116 3 119 292 60 352
1948 121 73 194 49 13 62 142 20 162 312 106 418
1949 132 61 193 54 21 75 162 21 183 348 103 451
1950 106 40 146 57 16 73 140 17 157 303 73 376
1951 170 76 246 63 11 74 184 31 215 417 118 535
1952 184 55 239 58 10 68 236 28 264 478 93 571
1953 211 38 249 51 10 61 216 51 267 478 99 577
1954 352 28 380 64 23 87 144 31 175 560 82 642
1955 242 41 283 58 10 68 195 44 239 495 95 590
1956 293 39 332 48 9 57 166 33 199 507 81 588
1957 159 45 204 44 16 60 196 28 224 399 89 488
1958 270 40 310 64 18 82 231 80 311 565 138 703
1959 271 40 311 62 8 70 249 51 300 582 99 681
1960 163 34 197 56 7 63 353 53 406 572 94 666
1961 155 14 169 71 3 74 310 66 376 536 83 619
1962 179 53 232 44 7 51 296 56 352 519 116 635
1963 145 122 275 49 7 56 294 98 392 488 227 715
1964 180 22 202 61 8 69 458 35 493 699 65 764
1965 190 16 206 60 5 65 433 78 511 683 99 782
1966 240 54 294 57 12 69 418 99 517 713 165 878
1967 184 20 204 55 2 57 464 71 535 701 93 794
1968 155 90 245 57 4 61 489, 112 601 701 206 907

*No census

Figure 1. Trum peter Swan population, south
of Canada, 1932-1968.----- , Adults;
-----------, cygnets; —•—•—•, total swans.
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Red R ock Lakes were released a t Turnbull 
from  1964 th rough  1966. T he first brood 
was raised from  one o f  these pairs in 1967. 
Since then , nesting has occurred  off the 
refuge as well, up to  32 km  from  the 
original release site. As in th e  west, lim ited 
hab ita t will no t allow  for a greatly  ex­
panded popu la tion  in eastern W ashington.

A lthough N evada and sou thern  O regon, 
w here T rum peter Swans are now  breeding 
in lim ited num bers, a re  bo th  outside the 
h istorical breeding range o f  this species, 
and eastern  W ashington is a t the w estern 
lim it, m uch was learned from  these initial 
a ttem pts th a t has facilitated  ré in troduc­
tions elsewhere. Banko (1960) was o f the 
opinion th a t the chief fac to r contributing  
failure in th e  early transp lan ting  efforts 
was the p rac tice  o f pin ioning and  confining 
the flock to  a single large pool. In tra ­
specific strife and spatial com petition not 
only created  a situation  unfavourab le  for 
breeding, bu t it led to  significant losses 
from  accident and disease. On the o ther 
hand, liberating  the tran sp lan ted  individ­
uals un restric ted  into the large open m arsh 
resulted in the liberated  b irds quickly dis­
persing and they d isappeared.

C onsistent success has since been 
achieved, w ith tran sp lan ted  T rum peters 
breeding as early as the ir th ird  year o f life. 
The technique consists o f transp lan ting  
cygnets p rio r to  flight in Septem ber. The 
birds are  w ing-clipped to  render them  flight­
less th ro u g h o u t th e  w inter and until the 
following m oult, and held sem i-captive 
in spring-fed enclosures. Supplem ental 
feeding is p rovided as requ ired . This m ethod 
allows the swan to  becom e fam iliar w ith the 
new environm ent slowly and to  develop a 
trad itional a ttachm en t to  th e  area. W hen 
they regain flight the follow ing sum m er, 
they are  then  free to  explore th e  su rround ­
ing m arshes from  a hom e base and  com plete 
the ir m atu ra tion  under entirely  natu ral 
conditions.

W ith little chance for m ore th an  lim ited 
u ltim ate  success on the w estern edge of the 
T rum peters breeding range, U.S. Fish and 
W ildlife Service biologists tu rned  their 
a tten tion  eastw ard  to  the  p lains States. 
T he initial ré in troduc tion  o f T rum peters 
into this heartland  o f the ir ancestral b reed­
ing range was m ade on the L acreek  N ational 
W ildlife Refuge, in sou th-cen tral South 
D ako ta , w hich contains ab o u t 40 sq. km, 
over h a lf o f w hich is w ater and m arsh. 
D espite severe w inter w eather, fresh w ater 
flows th rough  the refuge during th e  entire 
year from  constan t springs in nearby hills. 
A large w inter holding pen was built, w ith

food-hoppers to  supplem ent th e  natural 
feed available in the open  m arsh.

In the 3-year period  1960-1962, a to ta l o f 
fifty-seven cygnets (tw enty, seventeen, and 
tw enty respectively) w ere transp lan ted  
from  Red R ock Lakes to  L acreek during 
the m onth  o f Septem ber each year. Each of 
the th ree flocks was w ing-clipped upon 
arrival and released in to  the holding pen. 
D uring the  sum m er of 1963 tw o pairs from  
the 1960 release raised  young on the 
refuge. These sam e tw o pairs plus ano ther 
again p roduced  young on  the refuge in 1964 
and th ree  o ther pairs nested  successfully 
off the refuge. O ne nest was located about 
96 km n o rth  and  an o th e r 29 km south­
east. T he th ird  nesting p a ir was no t located 
bu t they  re tu rned  to  th e  refuge in the fall 
w ith cygnets. This popu la tion  has con­
tinued to  prosper. In  th e  sum m er of 1969 
there w ere six nests on th e  L acreek Refuge 
and  four o thers located  w ithin a radius of 
96 km. E ighty swans re tu rned  to  the refuge 
th a t fall, bu t only seventy survived the 
w inter.

T he success a t num erous Federal refuges 
under a wide variety  o f conditions indic­
ated  th a t the technique o f m anaging tran s­
p lan ted  populations in to  sustained rep ro ­
duction  was sound and w arran ted  w ider 
application . T hus was bo rn  the first T rum ­
pe te r Swan res to ra tion  p ro ject in the U nited 
States (outside zoological parks) by an 
agency o th er th an  the Federal G overn ­
m ent. The H ennepin  C ounty P ark  Reserve 
D istrict has established a  producing  flock 
o f T rum peters from  Red R ock Lakes stock 
in C arver C ounty, M innesota, about 25 
miles from  th e  City o f M inneapolis. The 
first p a ir was acquired  by the P ark  R eserve 
in 1966, tw enty m ore in 1967 and ten 
cygnets in 1968. F rom  th is beginning the 
first know n nesting of T rum peter Swans in 
M innesota since the  1880s resulted in the 
hatch ing  o f one cygnet on 21 June, 1969. 
A lthough this cygnet d isappeared  shortly  
before it was a m onth  old this initial a t­
tem pt gave reason for optim ism . In 1970 
a p a ir again nested on th e  P ark  Reserve 
(presum ably  the sam e pair) and hatched 
five cygnets. A nother pa ir nested on a 12-ha 
m arsh  outside th e  R eserve. U nfortunately , 
there  is an unnecessarily  high loss o f swans 
in this area, probably  resulting  from  a large 
hum an popu la tion  o rien ted  tow ard  o u t­
doo r recreation  bo th  sum m er and  w inter.

Inasm uch as several healthy, widely- 
scattered  populations o f T rum peter Swans 
now  exist and the species is no longer 
th rea tened , it is desirable, bo th  for th e  wel­
fare o f  the birds and for public  enjoym ent,
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Figure 2. Trumpeter Swan breeding 
boundaries.
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to  re-establish swans a t o th e r locations 
w ithin the ir fo rm er breeding range. In 
o rder to  ensure m axim um  success and p ro ­
vide adequately  for th e  w elfare o f th e  birds, 
guidelines are  being established fo r all new  
releases.

Several im portan t factors are  lim iting the 
r a te  a t  w h ich  T ru m p e te r  S w ans can  be  
resto red  th roughou t the ir trad itiona l b reed­
ing range. E xperience has show n th a t, to  
achieve rep roduction  a t the earliest pos­
sible age, sw ans should be  tran sp lan ted  as 
cygnets p rio r to  a tta in ing  flight, preferably 
in Septem ber o f their na ta l year.

T he T rum peter Swan has large territo rial 
requ irem ents during th e  b reed ing  season, 
free o f com petition  from  its ow n kind and 
relative isolation from  hum an  intrusion. 
M arsh h ab ita t m ust be reasonably  stable 
with no m arked  fluctuations in w ater level. 
These basic requirem ents have been ob­
served in all populations o f  T rum peters 
th ro u g h o u t the ir range, including A laska. 
F o r exam ple, it has been estim ated th a t the 
20 sq. km o f  m arsh  h ab ita t on th e  Lacreek 
Refuge will successfully accom m odate  no 
m ore than  ten  T rum peter nesting territo ries. 
M arshall (1968) states th a t \  . .  it appears 
as though  th e  to ta l num ber o f  nesting 
T rum peters which can be supported  on the 
180,000-acre M alhuer Refuge is only about 
50. M alhuer R efuge is one o f the largest in 
the  48 contiguous States and contains the 
largest na tu ra l m arsh rem aining in the  west 
ou tside A laska .’ In his extensive study at 
Red R ock Lakes, Banko (1960) found the 
highest concen tration  o f nests on a  shallow  
lake w here th e  irregu lar shoreline com ­
bined w ith num erous stable sedge islands to  
p rov ide th e  g reatest variety  and  in tersper- 
sion o f w ater and m arsh  h ab ita t. This lake 
o f abou t 200 ha supported  seven nesting 
pairs o f T rum peters in 1957, abou t 30 ha 
o f te rrito ry  per pair. O n a deeper, less a t­
tractive lake of 600 ha  on th e  refuge only 
ten pairs nested, ab o u t 60 ha  per pair. 
Banko no ted  th a t ‘a  certa in  am ount o f 
w ater space, p resum ably  to  m eet flight tak e ­
off requirem ents, appears necessary w ithin 
each te rrito ry  and the large num ber of 
po tho les over th e  refuge w hich often  p ro ­
duce considerable food are  n o t an im por­
ta n t segm ent o f the breeding h ab ita t.’ We 
found te rrito ria l requ irem ents in A laska, 
w here crow ding has no t yet becom e a 
serious fac to r, to  be generally  la rger than  at 
Red R ock Lakes and th e  o th e r refuges.

Perhaps one o f  the m ost serious lim iting 
factors to  popu la tion  grow th and  a  m ore 
rap id  extension o f range is th e  non-m igrant 
tra it o f T rum peter Swans w hich live south 
o f C anada. It is iron ic  th a t th is inhibiting

tra it m ay well have been th e  m ost im por­
tan t single fac to r th a t saved th e  species 
from  extinction . T hose sw ans w hich were 
forced by w eather to  m igrate  annually  from  
th e  no rthern  breeding grounds in C anada 
south in to  the p a th  o f A m erican settlers 
w ere soon extirpated , w hereas th e  seden­
tary  b irds in the high m oun tain  valleys o f 
southw estern  M ontana w ere m uch less 
subject to  m an ’s relentless pu rsu it and, 
thus, survived.

A by-p roduct o f th e  non-m igran t tra it 
of T rum peters, as they a re  g radually  re­
stored  fa rther no rth  across the ir ancestral 
range, is the  necessity to  p rov ide them  w ith 
adequate  food and  open w ater during the 
w inter m onths. Up to  a po in t, food can be 
supplied in any quantity  th a t econom ics 
and logistics allow. But an adequate  supply 
o f open w ater, in the absence of natural 
springs, is next to  im possible especially 
from  the C anad ian  b o rd e r northw ard  east 
o f  the Rocky M ountains. A  w intering 
population  now num bering  abou t 400 
T rum peters is m aintained th rough  an a rti­
ficial feeding p rogram m e on L onesom e 
L ake in British C olum bia (lat. 52° 30'N.). 
T he source o f these b irds is conjectural at 
presen t. It seem s likely th a t they derive 
from  the A laska breeding grounds, how ­
ever, inasm uch as there  are  no known 
breeding populations o f th a t size in British 
C olum bia. Be th a t as it m ay, a  w intering 
flock o f 400 swans m ain tained  artificially 
in th e  no rth  is cause fo r concern . N ot only is 
it costly and difficult to  supply adequate  
food at such a rem ote location , bu t such a 
large concentration  o f b irds under artificial 
conditions w ith a  lim ited  w ater supply 
m ight be conducive to  serious ou tb reaks o f 
disease.

The T rum peter Swans w hich nest in 
A laska m ust m igrate as their breeding 
m arshes are frozen from  late  Septem ber 
th rough  A pril. H ow ever, they  tend  to  move 
dow n th e  Pacific C oast only as far as 
necessary to  find adequate  w intering con­
ditions. In  recent years, as th a t population  
has grow n to  an estim ated 3,500^4,000 
birds, som e T rum peters m ove south as far 
as th e  m outh  o f th e  C olum bia R iver which 
was p a r t o f th e ir  trad itio n a l w intering 
g round  p rio r to  settlem ent o f the west coast 
(H ansen et al., 1971)(F igure 2).

If a m igrating trad itio n  could be re­
established in the T rum peter Swan and 
adequate  p ropagating  techniques de­
veloped, th e  grea test po ten tia l fo r restoring 
this species in relatively large num bers 
lies in th e  p ra irie  provinces o f  C anada north  
o f the cu rren t agricu ltu ral belt. This area 
appeared  to  contain  th e  g reatest abundance
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people lacked food and gathered  the  roots 
o f w ater-p lan ts, causing d istu rbance . H ow ­
ever, legally the  a rea  rem ained all the 
tim e a non-hunting  a rea  and , as times 
cam e back  to  no rm al, so gradually  swans 
re tu rned  to  Sagata.

H yôko, w ith a circum ference o f only 
1250 m and  an a rea  o f abou t 18 ha, seems 
so tiny th a t one w ould th ink  it is o f no 
im portance  a t all. But situated  a t the 
centre o f  N iiga ta ’s m any fine w ater sys­
tem s, it has an ideal position . W ithin a 
radius o f 7 km lie, to  th e  no rth  th e  300 ha 
Fukush im agata  Sw am ps, to  the west the 
A gano R iver, com ing from  the south  and 
m aking a  sharp  d e to u r tow ards th e  Sea of 
Japan . A gain, 15 km  south-w est flows the 
Shinano, Ja p a n ’s longest river; S agata w ith 
the o ldest w ildfowl trad ition  in N iigata 
lies 30 km  south-w est. In  the east 10 km 
away rears the  m oun tain  chain o f  G ozuzan 
and  H ishigadake (2,922 ft).

F rom  the tim e o f  its creation  in the K an- 
ei period  (beginning 1624), w hen it still had 
its original outline, th a t o f a  ‘H yô tan ’ 
(B ottle G ourd ), H yôko was used for w ild­
fowl p reservation . In w inter, big flocks 
covered the en tire  surface o f the lake which 
now  has dw indled to  a m ere tw o th irds of 
its fo rm er size. W hoopers and th e  E astern 
Bean G oose used to  be dom inant.

H ow ever, in th e  Meiji Age (beginning 
1868) reservations like these w ere aban­
doned. The reason  fo r this was th a t m any 
people th ro u g h o u t the nation , w hich fo r so 
long had  been secluded, becam e eager to 
copy ‘W estern  C u ltu re ’. A nd the  m ost 
em barrassing and  exciting o f all the 
things th e  W esterners had  b rough t to 
Japan  w ere firearm s. A no ther strange 
th ing im ported  w as th e  eating o f m eat, 
w hich here to fo re  had  been despised, for 
only ou tcasts a te  m eat unabashed . The 
‘up -to -da te ’ hun ters w ould aim  at w hat­
soever things happened  to  be big (assuring 
th e  hit) o r o f  ra re  beauty  (which could 
be sold as a  souvenir from  Japan  to  
W esterners) o r a t anything, b ird  o r beast, 
th a t tas ted  good . A nd so wildlife dis­
appeared  quickly.

T hen, in th e  28th year o f M eiji, in 1895, 
new  hunting  laws w ere issued: now  only 
specified b irds could be hun ted ; those 
no t on the list w ere p ro tec ted  by the law. 
But in th e  Bird A tlas o f th e  A griculture 
and F orestry  M inistry o f th a t tim e one can 
see th e  swan included in th e  ‘H un ted  
Bird L ist’. A nd thus swans dim inished 
m ore and m ore.

Only in th e  T aisho  Era, in 1921, w ere the 
swans again declared  preserved birds. F o r

th e  next 10 years little  flock o f eight to  
ten  W hoopers could be seen on H yôko 
every season. In  1931 this law  was revoked 
and, as a  consequence, the beautifu l swans 
vanished entirely.

L ater, Japanese soldiers w ere stationed 
a t Shibata  and , bored  with the dull life in 
th e  barracks, found  fun in shooting a t any 
wildfowl w herever they were. A gain the 
big swans w ere the  p referred  target, 
probab ly  also because they  provided a wel­
com e add ition  to  th e  m onotonous diet. 
A nd so swans as well as all o ther w ildfowl 
no m ore w ent to  H yôko.

The build-up of swan preservation at Hyôko

O n 28 January  1950, during a heavy snow ­
fall, fa rm er Jusaburo  Y oshikaw a and his 
son Shigeo observed for the  first tim e after 
the w ar seven o r eight huge w hite birds 
circle over H yôko and  d isappear in the 
south. A bou t a w eek later, on 6 F ebruary , 
eight W hooper Swans Cygnus Cygnus 
alighted on th e  w ater, all o f them  adults.

T he people o f th e  tow n rushed to  the 
w aterside shouting  w ith excitem ent, 
causing th e  b irds to  leave after a stay of 
barely 2 hours. They departed  for the 
south . T hree days la ter, on 9 F ebruary , six 
swans re tu rned . T he m om ent they settled 
on th e  w ater Jusaburo  knew only one 
thing: he m ust m ake H yôko the w intering 
haven for these  beautifu l birds. H e sacri­
ficed everything, tim e, m oney, health , even 
his fam ily life. T he swans becam e the 
centre o f th e  life o f Y oshikaw a’s house.

T he six swans left on 11 F ebruary , bu t 
cam e back  tw o days later. O n 17 F ebruary  
a large flock o f forty  new  W hoopers arrived, 
as before  adults only. They stayed until 
30 M arch, w hen all left. The next m orning 
four cygnets alighted, leaving in the even­
ing.

T he M ayor o f  Suibara, urged on by Jusa­
buro  and M r. K azuo N iita, D irec to r o f the 
local H u n te rs’ F riends Society, subm itted 
a request for th e  p reservation  o f H yôko to 
N iigata  P refec tu ra l Office. By 14 April, 
only 60 days a fter the first W hoopers had 
set the ir feet on the w ater o f H yôko, a law  
p roh ib iting  shooting  there  was passed, 
valid for 10 years.

Tw o swans arrived on the m orning o f 
16 January  1951 and left in the a fter­
noon; on 26 January , th irteen  cam e to  stay. 
U nluckily, gunshots on 11 February  chased 
them  all aw ay; eight re tu rned  to  th e  lake. 
On 8 M arch they  bu ilt up to  tw enty-seven. 
All left on 30 M arch, except for one sick
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swan. Its m ate re tu rned  th e  next day. As 
the swan was very sick, Jusaburo  took  it 
hom e. A t this, th e  m ate  left th e  day after.

Two adults arrived on 7 F eb ruary  1952, 
tw elve on 10 February  and th e  swans built 
up to  th irty -fou r w ith six fam ilies on 
16 F ebruary . Twenty-five left on  25 M arch, 
w hile n ine stayed. F o r the  first tim e 
Jusaburo  though t abou t the necessity to  
feed the swans and began feeding ex­
perim ents. T he nine left on 16 M arch.

On 16 January  1953 tw o adults w ith one 
cygnet arrived. W ithout special incident, 
the flock bu ilt up to  th e  peak  of the first 
10 years, forty-nine swans. All left on 
15 M arch. Jusaburo  continued his feeding 
experim ents, noting w hich p lants w ere 
eaten  (Table 1).

A gain tw o adults arrived w ith one cygnet 
on 20 January  1954, increasing to  tw enty- 
seven on 5 February  and  on 14 F ebruary  to  
th irty -th ree. A m ong these w ere, for the 
first tim e, tw o Bewick’s Swans Cygnus 
bewickii jankow skii w hich show ed them ­
selves m ore inclined to  tru s t m an. O ne of 
them , w hom  Jusaburo  called ‘Cow boy’, 
boldly stepped forw ard  to  accept food 
from  him , one W hooper follow ing. A fter 
th a t, the  o ther swans dared to  approach  
Jusaburo  and  openly received his m an- 
mixed food. F rom  now  on he called them  
to  feed. They left on 18 M arch.

Table J. Names of plants eaten by swans

Japanese Latin

Amamo Zostera marina
Gam a Typha latifolia
Kawa tsurumo Ruppia rostellata
Fukuro nori Gloiopeltis furcata
Baikamo Ranunculus aquatilis
W atasuge Eriophorum gracile
Ezo ukiyagara Scirpus maritimus
Yoshi Phragmites communis
Inusugina Equisetum palustre
Tokusa Equisetum hiemale
Hiyodori jogo Solanum lyratum

*Makomo Zizania latifolia
*Junsai Bradenia schreberi
*Kawahone Nuphar japonicum
*Hishi Trapa natans
*Onibishi Trapa natans
*Hirumo Potamogeton franchetït
*Hitsujigusa Nymphaea tetragona
*Hasu Nelumbo mucifera
*Onibasu Euryale ferox

Besides these, the swans eat also, when staying in the 
shallow w ater o f a bay, tiny fish, lobworms and 
lobsters.
*Plants that grow in Hyôko. Hyôko and Fukushima- 
gata are the northernm ost limit of the Onibasu or 
Ogre Lotus.

T he open acceptance o f  th e  swans o f 
Ju sab u ro ’s m an-m ixed food caused ano ther 
g reat tu rn  in th e  p reservation  w ork o f Jusa­
buro . T hereafter ‘Feeding of the  Sw ans' 
becam e an im p o rtan t fac to r in th e  swan 
conservation  a t H yôko . M oreover, it 
founded an en tire  new re lationsh ip  betw een 
m an and b ird . It enabled  Jusaburo  to  
observe his swans far be tte r. H e found 
m any had very easily distinguishable 
features, so he nam ed a good num ber of 
them  according to  th e ir  bill m arkings.

Because o f the enorm ous cautiousness of 
wildfowl in general and o f  the W hoopers in 
particu lar, Jusaburo  show ed him self to  
them  alw ays in th e  sam e uniform : b lack  
cap, b lack  jacke t, brow n trousers and 
boots, the  feed basket hanging dow n from  
over the shoulder before his chest. F u rth e r­
m ore he applied the conditioned  reflex to  
let the  wild birds know  befo rehand  w hat 
he was going to  do and w hat they w ere 
to  expect, calling them  w henever they were 
to  get food. Fixing th e  feeding tim e at
08.00 hours, 11.00 hours and  15.00 hours 
was ano ther successful m easure to  re­
assure the swans.

By now  Suibara  had  gained quite a lot of 
fam e and on holidays m any visitors cam e to 
see th e  swans a t H yôko. It was quite a 
m eaningful year for Ju sabu ro  as well as for 
H yôko. O n 10 February  it was declared  a 
N atu ra l M onum ent and  on 20 M arch a 
N ational M onum ent and the official nam e 
‘W inter H ab ita t o f W ild Sw ans’ was given. 
On 5 N ovem ber th e  governm ent o f N iigata 
th rough  its D epartm en t o f  Social E duca­
tion  and  C ultu ral A ffairs bestow ed on 
Jusaburo  the unusual title  o f ‘Sw anfather’.

Since then  the tow n has paid  fo r m ost 
o f th e  food and people  from  all over the 
country  began to  send food packages.

Seven adults and  th ree  young swans 
arrived  on 26 January  1955; am ong these 
was one Bewick’s Swan. T his season, how ­
ever, no t m ore th an  fifteen swans gathered  
on their peak  day, 10 M arch. They w ere 
all ‘o ld-tim ers’, for, w hen Jusaburo  called 
them , they a t once gathered  to  get his food. 
They left, th ree  fam ilies and  a loner, on 
11 M arch in th e  afternoon , after a  stay of 
only 44 days. In this year th e  perim eter 
o f the p ro tec ted  a rea  w as enlarged to 
1-6 km  (F igure 1).

Five adults cam e on 23 January  1956. 
Peak day on 13 F eb ruary  had tw enty-tw o 
swans, five fam ilies and  a loner. T he entire 
flock left on 13 M arch. Som e high-school 
boys caused d is tu rbance by snow balling 
the swans, b u t w ere rebuked . A far g reater 
d is tu rbance  was caused by a  helicopter
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com ing dow n like ‘a curse from  H eaven’ 
w ith th ree  gam e-eager G Is, delighted to  see 
so m any ducks and  m allards below . Instead 
o f a  duck , a sw an was hit. Ju sab u ro ’s 
p ro tests to  h igher au thorities resulted  in 
the personal appearance  o f the A m erican 
A ir Force C om m ander and the Provincial 
G overnor, to  apologize and offer rep a ra ­
tions.

O n 19 January  1957 ten  swans, six adults 
and fou r young ones, cam e, and on 20 Jan ­
uary tw o groups arrived separately  in the 
m orning. In all they w ere four fam ilies, 
tw enty-tw o sw ans, on 13 February , leaving 
on 13 M arch.

Two adults and  one cygnet alighted on 
H yôko in the fo renoon  o f  7 January  1958. 
By 14 F ebruary  they  had built up to  tw enty- 
th ree , in all six fam ilies, o f  w hich one 
was a new  one. F ifteen o f them  re tu rned  on 
12 M arch, eight lingered until 15 M arch. 
Jusaburo  began to  study the ir individual 
features m ore intensively. H e divided them  
in to  tw o groups, one in w hich the black  
w ent up to  the fo rehead of the swans 
divided like a  ‘Y’ (not reaching it, though), 
while th e  o th er w ent up higher, in an T  
shape. F rom  th is, together w ith their 
a ttitude , he believed he was able to  
distinguish th e ir sex. H e tentatively 
divided his flock into eleven fem ales and 
ten  m ales bu t felt th a t this had to  be 
studied  m ore. H e gave them  nam es ac­
cording to  th e ir  individual features.

In  1959 the sw ans again cam e early, 
tw o on 8 January . W ith th irty-one 
swans on 19 February  they reached their 
peak, and th e  last left on 26 M arch. The 
num bers and  attendances o f th e  swans 
during the ir first decade a t H yôko are  
sum m arized in T ab le  2. O ne o f th e  swans, 
a fter an excursion to  Fukushim agata, 
cam e hom e w ith his right eye, side, wing 
and neck badly w ounded. H ow ever, it left 
w ith th e  o thers. O ne cygnet was b itten  
by a dog, having becom e too  fam iliar 
w ith m an. This seem ed to  be a  w arning 
th a t too  m uch fam iliarity  on the side o f the 
wild b irds m ight bring  new danger to 
them .

Jusaburo  had  becom e ill, so Shigeo, his 
eldest son, to o k  over th e  feeding. In 
February , S u ibara  tow n officially cele­
b ra ted  th e  first decade o f  its ‘W inter 
H ab ita t o f W ild Sw ans’ at the lakeside with 
m any people  p resen t. This tu rned  ou t to  be 
Ju sab u ro ’s farew ell to  his beloved swans of 
H yôko.

Early in th e  m orn ing  o f 25 D ecem ber 
1959 eight sw ans show ed up over H yôko. 
H ow ever, in the afternoon  Jusaburo  died

Figure 1. Map of Hyôko showing the winter 
habitat of wild swans at Suibara Niigata 
Prefecture, Japan. 1, observation post; 2, feed­
ing dock, 3, water inflow; 4, water outflow; 
 , planned purchase of additional estate.

ra th e r suddenly w ithout having been able 
to  see the sw ans alight. They did no t do so 
until 31 D ecem ber, w hen a flock o f six 
swans settled on the w ater. This was 11 
days earlier than  th e  year before.

O n 15 January  the flock was already 
fifty-one and grew  to  seventy-nine at the 
end o f the m onth . I t continued to  in­
crease to  3 February , and from  then  on to 
m id-M arch rem ained constan t betw een 
250-300. H ow ever, these swans could be 
divided in to  tw o units. O ne soon accepted 
th e  food from  Shigeo and follow ed him 
like they did Jusaburo . H ow ever, the se­
cond group  o f  m ore than  200 swans ab ­
solutely w ould no t com e near the feeding 
place.

T he first g roup  consisted o f established 
‘old tim ers’ th a t often had  com e to  H yôko. 
But th e  question  rem ains open w hether 
the  second group  was no t used to  m an, or 
w hether it could  not approach  th e  feeding 
place because o f th e  dom ination  o f the 
first group.

T he fu rth er grow th o f th e  H yôko flock, 
passing the  thousand  m ark  in 1970, is 
show n in T able  2. T he security  and a t­
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Table 2. Migrating swans at Hyôko during 23 years, 1950-1972

Season Num ber
First swan 
observed

Last swan 
departed

Length of stay 
(days)

1950 46 6 Feb. 31 March 54
1951 27 26 Jan. 24 March 61
1952 34 7 Feb. 16 March 39
1953 49 16 Jan. 15 March 59
1954 33 20 Jan. 18 March 58
1955 15 26 Jan. 10 March 44
1956 22 23 Jan. 13 March 51
1957 18 19 Jan. 13 March 57
1958 23 7 Jan. 15 March 68
1959 32 8 Jan. 26 March 78
1959/60 312 31 Dec. 6 April 96
1960/61 340 8 Nov. 1 April 144
1961/62 138 14 Nov. 31 March 137
1962/63 315 7 Nov. 30 March 143
1963/64 354 29 Nov. 7 April 129
1964/65 253 6 Dec. 6 April 121
1965/66 453 2 Nov. 7 April 156
1966/67 687 2 Nov. 8 April 157
1967/68 583 25 Oct. 26 April 183
1968/69 566 16 Oct. 24 April 191
1969/70 1019 1 Nov. 14 April 164
1070/71 811 28 Oct. 14 April 168
1971/72 543 28 Oct. 12 April 166

m osphere o f love Jusaburo  bu ilt was car­
ried on by his son Shigeo, finding response 
in th e  sw ans. T he W hooper and  o ther 
wildfowl concentrations rapidly  grew 
tenfold . Some 10,000 M allard  and Teal 
cam e.

T he swans began to  reach H yôko earlier 
(16 O ctober) and linger longer (26 April). 
The m axim um  stay was 191 days. Even 
the m inim um  stay o f 96 days was longer 
than  th a t o f  any season in th e  first decade. 
T he average length o f stay was 146 days.

The sw ans accepted  Shigeo, following 
him  w herever he w ent, racing  tow ards him  
a t his call. They adap ted  them selves to  the 
unusual environm ent, rem ain ing  uncon­
cerned ab o u t m asses o f spectators on the 
em bankm ent and  th e  m oving cars. (A 
slam m ed d o o r used to  chase them  away.)

T he swans cam e to  know  the exact 
feeding tim e; m any cam e from  th e  farthest 
end o f th e  lake aforetim e, before  Shigeo 
was visible o r called them  to  line up a t the 
feeding dock.

W hen the w eather perm its, Shigeo trains 
the swans to  fly to  the opposite  side for 
food to  keep them  fit and  to  p lease visitors. 
They m ake a  m agnificent sight, racing over 
th e  w ater to  th e ir S w anfather upon his call.

Pupils o f th e  E lem entary  School o f 
S u ibara  voluntarily  form ed a ‘L ake P a tro l’. 
They serve daily after school, tak ing  turns,

and on holidays, w hen visitors th rong  to  see 
th e  swans.

In the  au tum n o f 1971 th e  ‘non-shooting’ 
area  was expanded to  cover the entire 
h in terland , F ukush im agata  6 km  to  the 
n o rth  and  in o ther d irections.

Origin and migrations

T he swans w hich com e to  Japan  a re  mostly 
W hoopers; Bewick’s Swans are few. In 
January  1971 a  survey show ed an  overall 
to ta l o f 7,023 (Table 3).

T he nearest breeding p lace is in Sakhalin 
a t R aichishi Lake. H ere  are  still about 
tw enty nests. T heir b reeding p laces spread 
over the no rthern  Soviet U nion, N. 
M ongolia and  the K om andorsk iye Islands. 
T he Bewick’s Swans b reed  in the  eastern  
p a rt o f S iberia, th e  L ena D elta  and the 
K olym a D elta.

T he W hoopers th a t com e to Japan  m ost 
probab ly  com e from  th e  east o f th e  Baikal 
Lake, th e  A ltai C hain and  th e  A m ur R iver 
w hich com es from  th e  Y ablonovy Chain. 
They go up th e  A m ur river, the ir favoured 
breeding g round , having to  cover 4,000 km 
to  Japan . O n th e  way they  p ick up o ther 
flocks, grow ing in num ber. F rom  the river 
m ou th  they  cross over to  Sakhalin, w here 
all ga ther a t R aichishi L ake in g rea t num ­
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Table 3. Survey of swan species, January 1971, (by Tetsuo Kamaoku, Tokyo, Ueno Zoo, Data 
Research Station)

Place W hoopers Bewick’s Swans Unidentified

Hokkaido
Nozuke 2,500 _ _

Akkeshi 800 _ _

Aomori Prefecture
Ominato - _ 456
Kominato _ _ 449

Akita Prefecture
Hachirogata - - 107

Miyagi Prefecture
Izunuma _ - 1,049

Fukushim a Prefecture
Inawashiro _ _ 218

Niigata Prefecture
Fukushim agata - - 174
Sagata 385 53 _

Uwasekigata 192 34 _

Hyôko 191 23 _

Total 4,518 122 2,383

bers. A fter p icking up the last swans, 
they proceed  to  A niva Bay a t the  sou th  of 
Sakhalin . T he first flock arrives abou t 10 
O ctober. H ere they  linger until the  m iddle 
o f N ovem ber, for in th e  shallow  w ater they 
find plenty o f food.

The Bewick’s Swans are  said also to go 
dow n the A m ur R iver to  K habarovsk and 
then  via K arafu to  w here they jo in  th e  W hoo­
pers. The tw o kinds o f  swans do no t fight 
each o ther. In  N em uro , th e  sw ans’ m ost 
favoured w inter h ab ita t, one can find 
abou t 20,000. T here  on th e  O daito  Beach 
and on L ake F uren  they all com e together. 
This lake has a circum ference of 52 km, 
a length from  n o rth  to  sou th  o f 20 km  and 
a  w idth o f 4 km.

W hen a  severe cold freezes th e  w ater o f 
lake and beach, th e  swans proceed  g ra ­
dually  to  th e  sou th  and  com e finally to  
H onshu. H ere is th e  bay o f K om inato  in 
A om ori P refecture a t the Sea o f Japan , the 
sw ans’ favoured w intering g round . Since 
olden tim es th e  people in this tow n trea ted  
all swans well. T hey see in th e  swan a 
m essenger o f  G od  and  a  shrine is dedicated  
to  it, th e  R aiden-Ji. This beach was de­
clared  in 1922 a ‘N atu ra l M onum ent’, in 
1952 as ‘E x trao rd inary  N atu ra l M onum ent’.

W ith  progessing w inter, the  swans m ove 
on to  o th er p a rts  o f H onshu , searching 
o ther places w here they can find peace and 
food. A nd, as in tiny H yôko Jusaburo  
Y oshikaw a gave them  bo th , H yôko becam e 
th e ir regu lar w in ter hab ita t.

The man and his achievements

Jusaburo  had  been  b u t a farm er, bringing 
for his im m ense task  nothing bu t love for 
these m igrating birds. T heir presence was 
to  him th e  assurance th a t m an had no t yet 
lost his foo tho ld  in natu re , th a t m an was 
still tru stw orthy . A nd it was th is love, no t 
his know ledge, no r th e  cold reasoning o f  a 
scientist, n o r was it th e  skill w ith  w hich 
he hand led  his job  th a t lead to  success. 
T here are  in Japan  m any m uch m ore m agni­
ficent swan concen tra tions, som e even over 
10,000. D uring  all th e  10 years o f Jusa­
b u ro ’s conservation  w ork his swan con­
cen tration  rem ained  sm all.

N either th e  num ber of the swans nor the 
length o f the ir stay w ere the  im p o rtan t fac­
to rs leading to  th e  fam e o f  H yôko. I t was 
th e  unusual, deep inner re lationship  
betw een bird  and  m an, w onderful harm ony 
rad iated  by bo th .

T hough th e  people  m ocked him  so often, 
yet w hen he asked  them  to  oblige him  in the 
nam e o f love fo r th e  wild creature , in his 
zeal o f  his ta sk  to  give them  justice  and  to  
read just m an to  natu re , he spoke w ith such 
dynam ic force and au thority  th a t people in 
th e  end could bu t co-operate. A nd so he 
accom plished his aim , laying th e  founda­
tion  for th e  m iracle o f th e  second decade: 
the ever increasing swans at H yôko. 
T hrough  him  H yôko proved  to  th e  world 
th a t m odern  m an and m igrating b ird  can 
coexist.



Figure 2. Hyôko Lake.
Kiyoshi Honda
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Figure 3. Distribution of wild swans in Japan, trations; • ,  swan winter habitats; X, places
January 1970. A , Most known swan concen- tem porarily visited; O, cities.
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Trapa natans Typha la tifo lia  
(stem and root)

Nymphaea tetragona

Zizania la tifo lia  
(root and stem)

Phragmites communis 
(seed, stem and root)

Ranunculus aguatil h. 
(seed)
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Summary

The winter home of up to 1,000 W hooper Swans 
Cygnus Cygnus at Hyôko, Japan, is described. 
The swans are artificially fed and given complete 
protection on a small (18 ha) reservoir on the 
outskirts o f the town. Details are given of the 
past history of the area, the build-up in swan 
numbers, and some of their food plants.
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Brian Crosby

Plate II. Above: the  Black Swan Cygnus atratus male on the left was loaned to Slimbridge by Sir 
W inston Churchill in 1953. He died in 1973 having fathered over thirty cygnets and 
been a  foster parent to many more. Below: the Black necked Swan Cygnus melano- 
corphus dem onstrates the young carrying behaviour common to  the knob-billed group 
o f swans.

A. Middleton
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A moulting population of non-breeding Mute 
Swans with special reference to flight-feather 
moult, feeding ecology and habitat selection

S V E N  M A T H I A S S O N

M ute Swans Cygnus olor a re  know n to  have 
gathered  fo r m oulting purposes in bays o f 
th e  Swedish w est coast during the 1960s 
(M athiasson, 1973a,b). In 1971 the situation  
a t the  m ajo r m oulting ground , K ungs­
backafjo rden  (57.25N, 12.04E), was an ­
alysed in detail.

General description of moulting flocks

From  previous investigations (M athiasson, 
1963, 1973a,b) we know  th a t th e  west coast 
gathering  o f m oulting swans is an annual 
cyclic event. W e also know  th a t the range 
o f these swans covers th e  coastal areas o f 
the  S kagerack-K attegatt (including sou th­
ern N orw ay, Ju tland  and th e  D anish  Isles), 
m iddle and  south-w estern Sweden (but 
no t th e  eastern  p a rt o f sou thern  Sweden),

and th e  w esternm ost p a rt o f the  Baltic Sea 
(including th e  coasts o f East and W est 
G erm any). The breeding area  is restricted  
to  the  no rthern  part, bu t w intering occurs 
all over the range. T he m oulting ground 
consequently  form s a cen tre  on w hich the 
non-breeding fraction o f  th e  geographic 
popu la tion  concentrates once a year.

Six m oulting grounds w ere found along 
the Swedish west coast in  1971 (F igure 1) 
w ith in all 1,572 non-breeding m oulting 
swans.

T he general build-up and  decline o f the 
m oulting popu la tion  a t K ungsbackafjorden 
follow ed a norm al curve (F igure 2). H ow ­
ever, it was skew ed tow ards the early part, 
indicating  a rap id  d isappearance  (between
3-9-8) o f  swans. The decrease in m oulting 
num bers was m ore rap id  in som e haunts 
(F igure 1).

Figure 1. The moulting grounds (A -F) on the 
Swedish west coast. A, Odsmals kile, 92; B, 
Torslanda, 220; C, Kungsbackafjorden, 921 ;
D, Klosterfjorden, 93; E, Balgöfjorden, 63; F,

Uteros-Lisereds skär, 183. The graph illustrates 
the decline from August to November (initial 
number = 100%).
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Figure 2. Num erical fluctuations (thick curve) 
o f swans at Kungsbackafjorden. Diagrams A, B, 
and C illustrate the start o f the m oult and the 
regained ability to fly o f samples of moulting 
birds caught on 20 July, 3 August and 28 August. 
The onset of moult in absolute numbers, in five 
day intervals is indicated to the left of the dotted 
central part which shows when the birds were 
still unable to fly. The right histograms present,

in percent and pentads, the fractions of the 
population with fully grown flight feathers. To 
the right a • ,  indicates all birds had regained 
their ability to fly ; O , that their flight feathers 
were full length. Diagram D shows (upper line) 
when birds started their moult, and the central 
black section when most did so. The lower line 
indicates when flightless birds occurred.

A t K ungsbackafjorden, 138 swans w ere 
caught. All save th irteen  (9-4%) w ere 2 
years old o r o lder. Twelve, previously 
ringed, had th e  follow ing age d istribution: 
2 years, 1 ; over 3 years, 2; 5 years o r m ore, 
5; 7 years, 1 ; 9 years o r m ore, 2; m ore than  
10 years, 1. T he percen tage  o f m ales was: 
68% (n =  31) betw een 5-21-7; 61% (n =  51) 
on 3-8; 64% (n =  14) on 17-8; 62% (n =  40) 
betw een 25-28-8. C alculations based on 
th e  sex ra tio  o f b irds starting  the ir m oult 
in d ifferent periods (T able 1) gave a m ale 
p ropo rtion  o f 65-8 fo r the sam e population . 
F o r la ter calculations o f b iom ass an 
average o f this value and th a t on 3-8 has 
been used, i.e. 63-3% males.

T he stabilized Ju ly -A ugust concen tra­

tion  had  been 1,530 swans in 1970 w hereas 
in 1971 there  w ere only 939. T he decrease 
can be explained in term s o f reduced  b reed­
ing in the sum m er o f 1970 caused by the 
hard  conditions o f th e  preceding w inter 
(M athiasson, 1973a,b), w hich h ad th ee ffec t 
th a t sexually m ature, bu t underfed swans 
w hich failed to  breed jo ined  the non-breed- 
ing, im m atu re  swans a t the m oulting 
grounds. T he b ad  breeding success o f  1970 
is also reflected by the very low  percentage 
o f 1-year-old swans am ong th e  m oulting 
swans o f 1971 (only 9-4% against 29% on an 
average for th e  years 1964-1967).

In the early 1960s th e  K ungsbacka­
fjorden m oulting  ground had m ore swans 
th an  now adays (1961; 1,360 individuals;
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Table 1. Timing of started moults at Kungsbackafjorden moulting ground, calculated from the moult 
stage of swans caught

18-30June 1-15 July 16-31 July 1-15 Aug.

No. (and %) of started moults 87 (9-8) 209 (23-5) 436 (49-0) 157(17-6)
No. (and %) of started moults of males 46 (7-8) 154(26-3) 305 (52-0) 81 (13-8)
No. (and %) of started moults o f females 41 (13-6) 52 (17-3) 131 (43-7) 76 (25-3)
Sex ratio (% males) of birds

starting their moult 52-9 73-7 70-0 51-8

1962: 1,850 individuals), th e  recen t decrease 
is m ost probably  explained by a shift of 
m oulting ground (M athiasson, 1973a,b).

T he effect o f d ifferent flock sizes on the 
behav iour o f the m oulting swans in respec­
tive years is poorly  understood . W e do not 
find any dead swans at th e  m oulting 
grounds, no t even w hen th e  m oulting 
num bers reach  the ir peaks. So e ither the 
food supply is superabundan t o r the  birds 
a re  able to  escape th e  ‘m oulting tra p ’ 
(flightlessness fo r 5 -6  weeks). On th e  o ther 
hand , th e  food supply m ay vary in abund ­
ance and  availability  and  determ ine the 
num bers o f m oulting b irds and  the ir be­
haviour a t an  early  stage.

Moult

T he m oult is an annual cyclic event, which 
takes p lace in M ay (body fe a th e rs ) -Ju n e -  
O ctober (body fea thers/fligh t fea thers/ 
ta il fea thers)-N ovem ber (tail fea thers/ 
body feathers). T he body fea ther m oult 
often starts  on the p re-m oult haunts. The 
flight fea ther m oult o f non-breeding swans 
is norm ally  perform ed at certa in  central 
m oulting grounds, th e  breeding swans 
m oulting at the ir breeding sites. The p ri­
m aries are  d ropped  som e days before the 
secondaries.

T he grow th rates o f th e  5th p rim ary 
and  the  5th secondary  of fou r swans (two 
m ales, tw o fem ales) kep t in captivity w ith 
superabundan t food supply (Zostera  
marina, Ulva lactuca) w ere 5-5, 5-7, 5-9, 
7-6 m m /day and 3-2, 4-1, 4-3, 5-8 m m /day. 
T he grow th ra te  o f the 5th prim ary  o f three 
w ild-living fem ales at K ungsbackafjorden 
was 5-0, 7-4, 8-3 m m /day . T he average 
grow th ra te  o f th e  renew ed 5th prim ary 
is thus 6-5 m m /day  (n =  7), th e  individual 
varia tion  being ra th er large.

T he longer prim aries have a faster 
g row th ra te  th an  the sho rte r secondaries 
so th e ir rep lacem ent is synchronized. The 
grow th ra te  o f secondary  5th is 71-0% and 
its length is 70-2% o f th a t o f prim ary  4 th  !

H ow ever, th e  5th p rim ary  is full-grown in 
a day less th an  the 5th secondary  (67 days in 
an adu lt m ale, having a 5th prim ary  length 
41-5 cm, against 66 days for the 5th 
secondary o f 29 cm).

T he length o f th e  grow ing flight feathers 
(prim ary 4 th) o f 138 sw ans o f the Kungs- 
backa-popu la tion  was m easured . K nowing 
th e  grow th in m m  per day, we are able to  
calculate w hen the  flight feather m oult 
s tarted  and when th e  flight feathers reached 
the ir full lengths.

T hree d iagram s (F igure  2A ,B,C) give 
th e  essential in fo rm ation  on the onset, 
con tinuation  and te rm ina tion  o f the m oult 
in 1971. T he flight fea ther m oult started  
abou t 18-19 June. O f the sw ans w hich w ere 
m oulting the ir flight feathers (and therefore 
unable  to  fly) on 3 A ugust, 2% started  the 
flight feather m oult betw een 19-21 June 
(F igure 2B). O n 3 A ugust there  w ere 890 
unable  to  fly and an add itional 183 flying. 
T hus, only 1-7% (eighteen birds) o f tha t 
popu la tion  s ta rted  the ir flight feather m oult 
betw een 1-21 June. C onsequently , only
4-1% (eighteen ou t o f 420 individuals) of 
the  b irds p resen t a t th e  m oulting  ground 
betw een 18-21 June w ere in flight feather 
m oult a t th a t tim e, against 83% o f the 
swans presen t on 3 A ugust.

M ost birds started  th e ir flight feather 
m oult betw een 14-7 and 7-8 (F igure 2 A,B), 
quite obviously w ith th e  culm ination  a t the 
tu rn  o f th e  m onth . The first m oulting swans 
regained th e ir ability  to  fly around  3 August. 
But no less th an  46% o f th e  swans m oulting 
flight feathers on 28 A ugust had started  the 
flight fea ther m oult la te r than  3 A ugust 
(F igure 2C). N one of th e  b irds w hich started  
th e ir flight feather m oult before 15 July 
(=  33% o f the birds unable  to  fly in 3 A ugust, 
i.e. 294) w ere caught on 28 A ugust. T hat 
m eans th a t those  birds had  by then  regained 
their ability  to  fly. T he to ta l num ber of 
swans p resen t on 28 A ugust was only about 
914, w hich m ay im ply th a t m ost (at least 
159) o f  th e  294 capable of flight had  also left 
the m oulting ground.

Sex d is tribu tion  in sam ples o f m oulting



46 Sven Mathiasson

swans caught, ind icate  a stronger p re­
dom inance o f m ales in the m oulting flocks 
at the beginning o f th e  m oulting period. 
M ore reliable, how ever, is th e  sex ratio  o f 
swans starting  th e ir  flight feather m oult in 
d ifferent periods, by calculating  th e  s ta rt o f 
the m oult from  th e  length o f the 5 th  p rim ary 
(T able 1). Between 18 Ju n e-1 5  July, alm ost 
an  equal p a rt o f  th e  m ales and  fem ales 
started  the ir m oults (34-1% o f th e m a le s , 
30-9% o f the  fem ales). T he culm ination  in 
‘s ta rted  m oults’ occurred  betw een 16 Ju ly -  
31 July fo r b o th  m ales and fem ales. In  the 
period  after the  culm ination , on  th e  o ther 
hand , a h igher p ro p o rtio n  o f the fem ales 
than  o f th e  males started .

O n 13 June th ere  w ere 316 swans at 
K ungsbackafjo rden-5  days la te r th e  first 
swan dropped  its flight feathers. H ow ever, 
th e  increase in  th e  num ber o f swans actually 
unab le  to  fly show s a  30 days’ re ta rda tion  
com pared to  th e  influx o f new com ers 
(F igure 3). T he gap betw een arrival and

Figure 3. Increase in total numbers of swans at 
the Kungsbackafjorden moulting ground (left) 
in relation to num bers o f swans having started 
their flight feather m oult (right) at different 
dates in M ay-July. The arrowed lines indicate 
30 days.

sta rt o f flight fea ther m oult seems to  be 
radically  reduced (to 16 days) in th e  begin­
ning o f July.

T he tim e requ ired  for th e  flight feathers 
o f an adu lt m ale to  achieve full length is 
calcu lated  to  be  66 -67  days, fo r an adult 
fem ale 6 -7  days less. A t least 55% o f  the 
m ales in a  sam ple o f  forty swans caught 
betw een 25-28  A ugust should have prim ary

5th 25-32  cm long. A ctually  there  was only 
4%. This indicates th a t the birds regain their 
ability to  fly before the  wing feathers are 
fully grow n, w hen p rim ary  5th reached a 
length o f ab o u t 25-27-5 cm, i.e. 35^12 days 
after the  s ta rt o f th e  m oult.

T he num ber o f swans at the m oulting 
g round  decreased in a  clear relation  to  the 
tim e w hen th e  m oulting swans regained 
the ir ability  to  fly (F igures 2 and 4). T here 
was a clear tendency  for m ore swans to  
depart sooner a fter they have regained 
th e ir ability  to  fly in th e  beginning o f the 
season th an  la te r (F igure 4). T hus, on 10

Figure 4. The relation between the decline in 
swans present at the moulting ground (right) and 
the fraction unable to fly (left). Expressed as 
percentages o f numbers present in August.

Septem ber w hen all b irds m oulting on 3 
A ugust (890) had  regained the ir ability to 
fly, 76% o f th e  average A ugust-m oulting 
popu la tion  w as still on the m oulting 
g round . T he calculations indicate th a t all 
swans should be able to  fly by 17 O ctober. 
On 25 O ctober all th e  190 swans still in the 
haun t w ere indeed capable o f flight.

T here was a  clear tendency fo r fem ales 
to  s ta rt th e  m oult som ew hat la te r than  the 
m ales. This seem s to  be explained by the 
excess m ales (average sex ratio  =  63-3% 
m ales) arriv ing a t the m oulting ground 
earlier in the season (m ales betw een 5 and 21 
July =  68%). O f b irds starting  the ir m oult 
betw een 1 an d  5 July, 73-7% w ere males 
(ef. T ab le  1). H ow ever, in b reeding swans 
th e  fem ale is said to  in itia te  the m oult, the  
m ale n o t starting  its m oult until th e  fem ale 
has com pleted  hers, i.e. 6 -8  weeks later 
(H ilprecht, 1970; H ein ro th , 1928).
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Localization within the moulting ground

T he K ungsbackafjorden m oulting  ground 
is a sheltered coastal bay o f abou t 53 sq. 
km. T he shallow  w aters o f less than  1-5-m 
depth  p rovide accessible feeding places for 
th e  swans (ef. F igure 6). U nder extrem e 
low -w ater conditions som e o f  th e  bo ttom s 
betw een 1-5 and  3-0 m are also accessible,

extending the  to ta l feeding a rea  to  21 sq. 
km.

W e find (Table 2, F igure  5): h au n t A was 
m ost im portan t in M ay -Ju n e  and again in 
O ctober; hau n t B was im p o rtan t all th rough  
the season, b u t especially in A u g u st-  
Septem ber; h au n t C harbou red  m ost swans 
in July; h au n t D  was no t used during  M ay - 
A ugust, b u t lodged com paratively  high 
num bers in S ep tem ber-O ctober; h au n t E

Table 2. Monthly and seasonal (22 May-31 Aug. 71) swan-days at different haunts in 
Kungsbackafjorden (see Figure 5)

Haunts May June July Aug. Sept. Oct. Season

A 280 3,060 4,538 576 5,157 3,664 17,275
B 220 2,088 2,681 11,044 8,839 2,644 27,506
C 160 2,147 14,501 4,716 1,000 316 22,840
D 0 516 3,983 11,079 1,129 204 16,911
E 0 8 1,004 1,690 1,868 347 4,917
F 30 7 0 0 1,440 1,335 2,812

All 690 7,826 26,707 29,105 19,423 8,510 92,261
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Figure 5. The Kungsbackafjorden moulting 
ground. The black sectors of the circle diagrams 
illustrate the proportion o f the total annual 
moulting population (in swan units) which 
stayed at the different haunts. The histograms

show (upper) the fraction o f the  monthly total 
o f swan units at Kungsbackafjorden present at 
respective haunt, and (lower) the seasonal 
distribution o f the total sum o f swan units at the 
single haunts. See Table 2.
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Table 4. Relative abundance of food organisms at sampling stations in Kungsbackafjorden (see Figure 6 )

Station

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Ulva lactuca + / + +  + + + + — + —
Zostera nana
Zostera marina + + + — + + + +
Enteromorpha intestinalis — + + + + + + + + + + H—H — + + / +  + + + - f +  +
Ectocarpus sp. — —
Fucus vesiculosus — — + + + + — — + + + + +  + +  + +
Chorda filum + + — —
Mytilus edulis — + + — + + +
Cardium edule +  + —  +  +  +

+ - +  + + + , Degree o f abundance;— , present but unim portant.
All stations investigated by complete bottom  sample and by raking except 1,7, 10, 14 (rake only).
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Table 5. Combined food preferences of four swans. Columns I-VI refer to sequential choices; 
the figures indicate how many food units were eaten in fifteen experiments ; total of 
that food offered in one experiment was 100 units

Food I II Ill IV V VI Total

Zostera marina 1,180 300 20 _ _ _ 1,500
Ulva lactuca 195 840 285 160 — — 1,480
Zostera nana — 200 410 400 90 — 1,110
Enteromorpha intestinalis — 5 140 300 240 — 685
Ruppia maritima — — — — 70 10 80

for 1 ho u r a t 100°C. T he am oun t o f food 
eaten  was calculated  by sub tracting  the 
w eight o f th e  am oun t left from  the weight 
o f the am ount offered.

T he consum ption  o f th e  tw o essential 
food p lan ts was expressed as kg food/kg 
body-w eight/24 hours. T he consum ption  
o f Zostera  marina  averaged 0-49 kg fresh 
weight, o r 0-077 kg dry w eight. T hat o f 
Ulva lactuca averaged 0-54 kg fresh w eight 
o r 0-183 kg dry  w eight

The average consum ption o f fresh w eight/ 
sw an/24 hours was 3-66 kg Zostera  marina 
(n — 4), and 4-03 kg Ulva lactuca (« =  2).

The in form ation  collected tells us th a t the 
swans feed nearly  exclusively on Zostera  
during M ay-A ugust, while in S ep tem b er- 
O ctober they also feed on Ulva lactuca. 
T he faeces con tain  less th an  0-5% o f  Ulva

in all sam ples o f a m ixed com position. 
O bservations, how ever, show  th a t large 
flocks m ay feed exclusively on Ulva for 
som e periods, p redom inantly  in hau n t F 
(northern  part) and h au n t A (inner, n o rth ­
ern part).

T he w eight o f m oulting  m ales (m ore 
th an  2 years old) averaged 9-7 kg (n =  10), 
th a t o f fem ales 8-1 kg (n =  10). T he ac­
cum ulated  b iom ass o f th e  w hole period  
22 M ay-2 5  O ctober was 861,715 kg (=  the 
average b iom ass o f each day x the to ta l 
num ber o f days), w hich is equivalent to 
94,561 swans. In  th e  period  o f m ore active 
m oult, i.e. 15 July-31 A ugust, the  daily 
average swan num ber w as 939, the  ac­
cum ulated  num ber 45,074. C onsequently , 
the accum ulated  b iom ass was 417,842 kg. 
T he daily b iom ass o f the  stabilized average

Mute Swan and choices o f food. Sven Mathiasson
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A ugust num bers (between 9 -24  A ugust) 
was 8,557 kg. T he highest average daily 
biom ass— 9,660 kg—was found betw een 
27 Ju ly -4  A ugust.

Knowing the b iom ass o f  the m oulting 
popu la tion  and the  daily food consum ption 
o f  Zostera  marina  and  Ulva lactuca re ­
spectively, we a re  able to  calculate the 
to ta l food need o f  th e  m oulting flock. Thus, 
the  theo re tica l food consum ption (fresh 
weight) o f th e  m oulting  popu la tion  betw een 
22 M ay and  25 O ctober was 422,240 kg 
(based on Z ostera  marina) o r 465,326 kg 
(based on Ulva lactuca).

In h au n t F I ,  1,775 sw an-days occurred  
betw een 11 Sep tem ber-25  O ctober in a 
section w here no th ing  bu t Ulva lactuca 
was available, high w ater p reventing  graz­
ing in th e  Zostera  areas. O bservations 
show ed th a t the swans w ere feeding on 
Ulva. W ith a b iom ass o f 15,990 kg, the to tal 
consum ption  (fresh weight) w ould be 
8,635 kg. In th e  sam e period  2,885 swan- 
days occurred  in the ad jacen t h au n t A l 
under th e  sam e conditions, and  the birds 
w ere observed feeding on Ulva, which m ight 
have form ed th e ir p redom inan t food 
(T able 3). T heir b iom ass was 26,290 kg, 
th e ir to ta l food consum ption  14,197 kg.

It seem s justified to  judge the true  to tal 
consum ption  o f food o f the m oulting 
swans betw een 22 M ay and  25 O ctober to  be 
th e  o rd e r o f 401,523 kg o f Zostera, and 
22,832 kg o f Ulva lactuca-, 424,355 kg ina li.

D uring Ju n e -Ju ly  Zostera  to tally  dom in­
ated , during S ep tem b er-O c to b er it only 
answ ered for 55-4% o f the to ta l food in take, 
the  rest being Ulva. This m eans a  consum p­
tion  o f  373,123 kg Z ostera  during Ju n e -  
A ugust, against 28,400 kg during Septem - 
b e r-O c to b e r, w hen 22,832 kg o f Ulva was 
consum ed as well.

Food resources of Kungsbackafjorden

T he d is tribu tion  and  relative abundance  of 
d ifferent food organism s are  show n in 
F igure 6 and T ab le  4. T hree quantita tive 
studies have also been m ade. T he food item 
studied was m anually  collected by a  frog­
m an, w ithin a fram e o f  50 x 50 cm, and pu t 
in to  plastic  bags. F resh  w eight and dry 
w eight w ere taken.

Zostera  marina

H au n t A3 harb o u red  th e  richest m eadow s 
and the largest p lan ts o f the m oulting 
ground. T he standing crop (roo t system,

leaves, etc.) was 1,392g/sq .m (freshw eigh t), 
equivalent to  204 g dry weight. T he valuéis 
th e  sum  o f fo u r sam ples 50 x 50 cm (235, 
237, 390, 530 g fresh w eight respectively).

Ulva lactuca

H au n t D l p rov ided  the  richest supplies o f 
this food. The standing crop was 1,030 g/sq. 
m (fresh w eight), 348 g dry weight. The 
value is th e  sum  o f four sam ples o f 50 x 50 
cm (150, 232, 298, 350 g fresh weight).

Zostera nana

T he richest supplies o f this p lan t w ere found 
in H au n t E. T he standing crop was 550 g 
(fresh w eight)/sq. m, w hich is equivalent 
to  383 g dry w eight. T he value is the average 
o f tw o sam ples covering 1 sq. m each (525 g 
and  575 g).

U nfortunately  there w ere no possibilities 
o f  m aking transects for quan tita tive  studies 
nor to  de term ine the p roductiv ity  o f  these 
p lants during  th is study period .

The to ta l food consum ption o f swans 
staying in h au n t F I betw een 11 S ep tem b er- 
25 O ctober w as calculated  to  8,635 kg of 
Ulva lactuca. T he standing crop o f this plan t 
in th e  hau n t was 1,030 g/sq. m in the m iddle 
o f Septem ber. This m eans th a t th e  am ount 
consum ed converted  to  standing crop 
covered an a rea  o f 8,383 sq. m. This a rea  is 
sim ilar to  th e  a rea  used by the grazing 
swans, and  th e  d is tribu tion  o f the Ulva 
supplies o f  th e  haun t. A n investigation on 
25 O ctober show ed th a t the entire Ulva crop 
(except w ithin a  narrow  zone along the 
shore, covering abou t 800-1 ,000  sq. m )h ad  
been elim inated , leaving em pty, sandy 
bo ttom s. T he grow th form  o f Ulva (w ithout 
a  ro o t system ) facilitates a to ta l elim ination 
o f  th e  p lan t by the  feeding sw ans. T he a rea  
is p ro tec ted  from  heavy waves and  strong 
curren ts so no o th er factors bu t th e  grazing 
could have been  responsible. A fter the 
elim ination o f  th e ir food resources the 
swans abandoned  th e  locality.

Summary

The build-up of the moulting numbers at the 
moulting ground and their decline followed a 
regular, gradual curve. This implies a clear time 
relation between arrival and departure.

Individual swans started to m oult about 30 
days after the arrival, this span reducing to half 
at the later part of the influx period. Govern­
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ing factors must include population density, 
available food supplies and horm onal condition.

Males start their moult somewhat prior to the 
females. The swans regained the ability to  fly 
3^1 weeks before the flight feathers achieved 
full length.

The rate of departure seems to  be dependent 
on population density and available food 
supplies.

The swans shifted between haunts in relation 
to changed food supplies. The main food was 
Zostera during summer and early autum n, while 
Ulva was taken later. The swans totally elimin­
ated Ulva in certain areas.

The m oulting population consumed 425 
metric tons, mainly of Zostera , but also some 
Ulva.
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Mortality of the Black Swan in New Zealand— 
a progress report

M U R R A Y  W I L L I A M S

Black Swans Cygnus atratus w ere first in tro ­
duced in to  N ew  Z ea land  in 1864 and  coin­
c idental w ith th is, self-in troduction  m ay 
also have occurred. They found a completely 
unoccupied niche (the native N ew  Z ealand 
swan C. sumnerensis becam e extinct several 
centuries earlier) and  population  grow th 
was spectacular. T oday , the species occurs 
on large w ater-bodies th roughou t New 
Z ealand  although breeding colonies are 
restric ted  to  relatively few  sites. T he largest 
b reeding colony is a t Lake Ellesm ere, South 
Island (C utten , 1966; M iers & W illiams, 
1969).

Black Swans m ay be shot during the 
shooting season (the m onth  o f M ay) in 
m ost parts  o f th e  country  and  until recently  
there  was no daily  bag lim it. A t Lake 
E llesm ere, shooting  was allowed fo r 3 
m onths (M ay-Ju ly ) and  in response to  
com plain ts o f pastu re  dam age, special ‘swan 
drives’ w ere conducted  there  each year. On 
these occasions, shoo ters w ere stationed  at 
in tervals across the  lake and  swans driven 
tow ard  them . Several hundred  to  several 
thousand  swans w ere killed in a single drive.

As a first step tow ards rationalizing this 
shooting pressure and the o ther procedures 
(such as egg collecting) used to  contro l 
swan num bers, th e  N ew  Z ealand  W ildlife 
Service com m enced banding  cygnets at 
L ake E llesm ere in 1956. A lm ost 20,000 
w ere banded  betw een 1956 and  1968 and 
4,479 o f these had been recovered dead by 
O ctober 1970. O f these recoveries, 91% 
w ere m ade by shooters.

E llesm ere swans app ea r to  be long-lived. 
In 1968, tw enty-th ree o f 1,281 banded  in 
1956 w ere recovered, and by 1970 this 
cohort was still ex tan t. Recoveries o f birds 
up to  20 years old will probably  be m ade. 
T he m ethod o f analysing these band  returns 
is therefo re  a  tim e specific one and I used 
th e  m ethod o f Seber (1971). Seber’s m odel 
m akes a num ber o f  assum ptions, th e  m ost

im portan t o f w hich are: (1) the annual re­
porting  p robab ility  is the sam e fo r all birds 
and rem ains constan t from  year to  year;
(2) th e  p robability  o f a  b ird ’s survival 
depends on age ra th e r th an  on calendar 
year. These assum ptions m ay no t be com ­
pletely satisfied by the  data .

M ortality  ra tes o f m ales and fem ales 
w ere sim ilar (fem ales on average 2% higher 
than  m ales) and  d a ta  for both  sexes are 
com bined in T able I.

Post-fledging m ortality  was highest 
during th e  first 2 years o f life and th e  re la­
tively constan t adu lt m ortality  ra te  was not 
achieved until th e  fifth year o f life. M ortality 
after th e  ten th  year increased to  58% in the 
fifteenth year b u t these figures m ay have 
been influenced by band  loss a n d  small 
sam ples.

E stim ates o f  th e  con tribu tion  which 
shooting m akes to  to ta l m ortality  depend 
on know ing how  m any swans w ere shot and 
died bu t w ere n o t recovered  and  how  many 
bands from  sh o t b irds w ere no t repo rted  to  
th e  Banding Office. F o r exam ple, from  
19,822 cygnets banded , 31-8% (6,300) died 
in the ir first y ear o f  life bu t only 1,519 w ere 
reported  shot. T hese correction  factors are 
no t know n a t p resen t.

T o achieve a stab le  popu la tion , p ro ­
ductivity  to  b reeding age m ust equate 
adu lt m ortality . T hus, 0-306 cygnets from  
each p a ir’s annual p roduction  m ust survive 
to  the fo u rth -fifth  year. To achieve this, 
each p a ir  o f b reeding adults m ust re a r 1-02 
cygnets to  fledging each year. T he average 
num ber o f cygnets hatched  per nest in 1960 
and 1961 was 3-62 (M iers & W illiams,
1969), allow ing a m axim um  hatching to  
fledging m ortality  o f 72%. C ygnet m o rta ­
lity is curren tly  being studied. H ow ever, 
the  decline in Black Swan num bers over the 
past decade clearly indicates th a t this 
m odest level o f productiv ity  was no t 
achieved.

Table 1. Mortality and life expectancy of Black Swans banded as cygnets at Lake Ellesmere, 
New Zealand

Years after banding 0-1 1-2 2-3 3-4 Adult*
Mortality rate (%) 31-8 30-9 18-9 20-8 15-3
Life expectancy (years) 2-7 2-7 4 8 43 6-0

*The adult figure is the m ean o f m ortality rates for years 4 -5  to 9 -10  inclusive.
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In 1968, th e  E llesm ere sw an population  
suffered a  m ajo r setback. A  severe storm  
alm ost com pletely destroyed  th e  beds o f 
Ruppia spiralis in the lake and  swans were 
sho rt o f food (Bucknell, 1969). Few pairs 
a ttem pted  breeding in 1968, 1969 or 1970 
and no cygnets fledged in any o f those years 
(A dam s, 1971). D espite the to ta l lack of 
p roduction , shooting continued and  the 
decline o f the  E llesm ere sw an population  
was accen tuated .

Studies on th e  dispersal, nesting and 
m ortality  o f Black Swans a t L ake Ellesm ere 
continue.
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Lead shot in Bewick’s Swans

M A R Y  E. E V A N S ,  N.  A.  W O O D  a n d  J A N E T  K E A R

Introduction

T he w estern popu la tion  o f the Bewick’s 
Swan Cygnus columbianus bewickii is sup­
posedly p ro tec ted  by legislation an d /o r 
custom  (L am pio & M ichaelis, 1972) in its 
b reeding a rea  (A rctic  U .S.S .R .), in th e  
countries bo rdering  th e  Baltic w hich it 
passes th rough  on m igration , and in its 
w intering a rea  (W est G erm any, D enm ark, 
the N etherlands, G rea t Britain and  Ireland). 
The flock o f 4 00 -600  Bewick’s Swans which 
w inters in th e  W ildfow l T rust’s refuge at 
Slim bridge, G loucestersh ire , has been 
intensively studied  (Scott, 1971) and re­
cently it has been  found  possible, fo r the 
first tim e, to  trap  substan tial num bers. 
W hile the birds w ere being handled  for 
weighing, m easuring, ringing and dye- 
m arking, the oppo rtun ity  has been taken 
o f  X -raying them  to  detec t lead shot in their 
tissues and so determ ine w hether the ir p ro ­
tection  from  shooting  has been effective. A 
prelim inary  accoun t (Evans et al., 1973) 
was p resen ted  to  a  sym posium  on hunting 
ra tionaliza tion . T he present p ap er contains 
th e  results o f  th ree  w inters o f investigation, 
1970-71, 1971-72 and 1972-73.

Methods

T he swans a re  restrained  in a tailored  plastic 
jack e t (Evans & K ear, 1972) and rad io ­
graphed using a W atson MX1 po rtab le  
m achine, a t 65 kilovoltage po ten tia l and 
15 m illiam ps, a t a  focal d istance o f 52-3 cm, 
and K odak  R .P ./D .X -o m at rad iographic  
film 30-5 cm x 38-1 cm. The birds are 
placed belly-dow n centrally  on th e  screened 
film cassette. T he head  and  neck  are  inclu­
ded in th e  rad iog raph  by tucking th e  bill 
in to  a  flap o f  th e  jacke t, w hich is barely 
visible on the X -ray  p icture.

T he use o f rad iographs ra th er than  
fluoroscopic exam ination  was decided upon 
fo r tw o reasons. Firstly , any risk o f the 
opera to rs  receiving excessive X-ray dosages 
was rem oved. Secondly, we w ere left w ith a 
p erm anen t record  th a t could be exam ined 
in detail a t leisure, o r m atched w ith sub­
sequent records if  a  b ird  was recap tured . 
A lthough the  p lates are  quite expensive, 
th e ir cost was largely offset by th e  p ro ­
longation  o f th e  life o f th e  X-ray tube

because o f  th e  short exposure (1-2 sec) 
needed.

The incidence o f lead shot

O f th e  272 Bewick’s Swans exam ined after 
cap tu re  a t Slim bridge, ninety-tw o (34%) 
had  lead sho t em bedded in the ir body 
tissues (F igure 1). These shots had  been 
fired a t the  b irds in question  w ithout bring­
ing them  dow n (shot too  sm all o r fired a t too 
g reat a  range). N one o f the 272 was found 
w ith ingested lead pellets in the gizzard. 
These w ould rapidly  give rise to lead po i­
soning. Birds sent in for post-m ortem  
(and no t used for th e  main survey) did 
indeed include five w hich had eaten  lead 
sho t o r fishing weights.

The incidence o f sho t in th e  bodies o f 
these p ro tec ted  birds is disconcertingly 
sim ilar to  those  reported  by th e  earlier 
w orkers in E uropean  quarry  species, for ex­
am ple, 41% fo r adu lt P ink-footed  G eese 
Anser brachyrhynchus (E lder, 1955a) and  up 
to  28% for M allard  Anas platyrhynchos 
(H offm ann , 1965). These studies had de­
m onstrated  a  re la tion  betw een body size 
and  pellet incidence, the  larger birds p re­
senting m ore surface a rea  to  a bu rs t o f pel­
lets and so being m ore likely to  sustain a hit. 
T hat th is re la tionsh ip  holds good in th e  p re ­
sent case is ind icated  by th e  fact th a t the 
adu lt (3rd w in ter and  older) m ales were 
m ore likely to  carry  sho t than  th e  sm aller 
adu lt fem ales, i.e. 47% o f ninety-seven 
m ales, 39% o f  seventy fem ales. Indeed the 
difference is g rea te r than  w ould be expected 
on body size differences (see Scott et al., 
1972 and  also T able 3 o f this paper) and 
o th er factors m ay be involved. H ow ever, 
swans th a t w ere freely being trea ted  as 
hunting quarry  w ould be expected to have a 
h igher p ro p o rtio n  carry ing  pellets than  
w ould geese. T he really app rop ria te  com ­
parison  w ould be  w ith th e  w estern A m erican 
popu la tion  o f th e  conspecific W histling 
Swan Cygnus columbianus columbianus 
w hich has recently  been p u t on th e  shooting 
list in certa in  o f  th e  U nited States (M artin ,
1970). N o X -ray studies are, how ever, avail­
able. I t m ay be noticed in passing th a t E lder 
(1955b) advocated  such studies to  de te r­
m ine the effectiveness o f  the closed season 
on this very sw an.
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Figure 1. Radiograph of a  Bewick’s Swan.
This bird (Pie) had no less than twenty-one shot 
in its body.

T he num bers o f individual shot found in 
the  birds a re  show n in T able 1. F rom  th is it 
can be deduced  th a t 37% o f the  birds carry­
ing shot had only one pellet, and th a t the 
average num ber o f  pellets p e r b ird  was 3-2. 
This m ay be com pared w ith th e  figures 
E lder (1955b) quotes for th e  C anada  G oose 
Branta canadensis, th e  nearest quarry  
species in body size fo r w hich we have data , 
41% and  2-9.

I t  is difficult to  ascerta in  th e  exact size of 
th e  shot, since som e flatten, d is to rt o r sha t­
te r  on im pact. M ost o f the swans (eighty- 
five) had  th e  relatively sm all pellets (No. 
4/6) com m only used against duck o r phea­
sants. G oose sho t (BB and A AA ) w ere in 
nine b irds, one had  an  S.S.G . (fox-shot) and 
one an L .G . (deer). A t th e  o th e r end o f  the 
scale six b irds (two in the  sam e fam ily) had  
the  sm all sho t (N o. 7/9) norm ally  reserved 
for clay-pigeon targets. Som e b irds con­
tained  m ore than  one size o f shot. It is not 
possible to  s ta te  th a t th e  differen t shot were 
received on separa te  occasions, fo r shooters 
som etim es load  th e ir own cartridges w ith 
d ifferent sho t sizes. F o u r b irds each con­

tained  th ree  d ifferent sized shot, and 
ano ther eleven had  tw o sizes. O ne bird  
received fo r post m ortem  carried  th ree  shot 
w hich w ere probab ly  hom e-m ade. They 
appeared  to  have been chopped  off a length 
o f lead.

Possible causes of variation in the propor­
tion of birds carrying shot

The num ber o f seasons th a t an individual 
has been exposed to  shooting  m ight be ex­
pected  to  affect its chances o f carry ing shot. 
Swans in th e ir first and second w inters are 
easy to  age. T hereafter th e  age classes can­
no t be distinguished w ith  confidence, even 
in th e  hand. Only a  sm all num ber o f  adults 
w ere o f precisely know n age, having been 
ringed in the ir first tw o w inters. H ow ever, 
the  p a tte rn s  o f b lack  and yellow  on the bills 
enable the experts at Slim bridge to  recog­
nize individuals as such. T he ir visits to  the 
pond  a t S lim bridge having been registered 
since 1964, it is possible to  a llocate m any of



Table 1. Numbers of pellets carried by ninety-two individual swans
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No. o f pellets 1 2 3 4 5 6 7 8 9 15 17 . . .  21
No. of birds 34 22 10 9 5 0 5 2 2 1 1 1

th e  swans X -rayed to  m inim al age classes. 
If  they first a rrived  as adults they w ere as­
sum ed to  be then  a t least in th e ir th ird  
w inter. H ow  the incidence o f pellets varies 
w ith age is show n in T able 2.

T he young b irds travel in th e  com pany o f 
the ir paren ts to  spend the ir first w inter at 
S lim bridge, and they  clearly have no t been 
exposed to  m uch shooting. Som e may have 
been m istaken fo r geese as H aapanen , 
H elm inen & Suom alainen (1969) suggest in 
th e  case o f  W hooper Swans Cygnus c. 
Cygnus. Even the 12% incidence is inflated 
because th ree  o f  the seven carrying shot 
w ere in one fam ily. Both th e  paren ts also 
had  shot in the ir tissues, so th e  w hole group 
m ay have been w ounded in the sam e inci­
dent. F u rther evidence th a t b irds travelling 
together are  likely to  be hit at the  sam e tim e 
is show n by the X -rays o f  eighteen pairs 
know n, from  th e ir h isto ry  on the Slim­
bridge pond , to  be w ell-m ated. Both birds in 
a p a ir  w ere X -rayed  in th e  sam e w inter. 
In seven cases bo th  contained shot. In the 
o th e r pairs, how ever, only one b ird  was af­
fected.

The young b irds stay w ith th e ir parents 
th ro u g h o u t th e  first w inter, barring  acci­
dents, and  leave w ith them  on the spring 
m igration  north -eastw ards. A t som e stage 
they  m ust separa te , for breeding swans do 
no t to le ra te  last y ea r’s offspring in the ir te r­
rito ry . P robably  the  young b irds am alga­
m ate in flocks o f  non-breeders in no rthern  
U .S.S.R . By the tim e they arrive back  at 
S lim bridge for th e ir second w inter the 
p ropo rtion  carry ing sho t has doubled (to 
25%). This is only to  be  expected in th a t the 
relatively inexperienced birds, w ithout 
paren ta l guidance, a re  m ore likely to  m ake 
the m istake o f flying too  close to  hunters 
who do no t respect th e  law. T here is only a 
m arginal increase in th e  shot-carry ing 
p ro p o rtio n  in th e ir  3 rd+  w inter, and  none 
in th e ir 4 th  + w inter.

T here  is then  ano ther over-doubling of 
the p ro p o rtio n  o f sho t-carry ing birds in 
the ir 5th + w in ter (to 67%). T hereafter there  
is no ind ication  o f fu rther increase w ith age, 
so we do no t have a steady increm ent in 
lead-carrying in re la tion  to  th e  num ber of 
m igratory  jou rneys com pleted. Instead  
there  is th is g rea t increase a t an age when 
the  b irds w ould be expected to  have becom e 
experienced and  w ary. Several so journs in 
the  safety o f th e  Slim bridge refuge m ight 
have allayed th e ir suspicion o f M an. H ow ­
ever, the  pond  on w hich they  spend m uch of 
th e ir tim e, an d  a re  fed, is screened and  only 
one m an enters the paddock  to  scatter 
grain . If  a stranger in trudes they leave in 
a pan ic . T he sw ans to  be caught are  draw n 
in behind screens by feeding and then 
driven into a  corral. This p rocedu re  tends 
to  recap tu re  th e  m ost confident swans. 
Y et o f swans w hich arrived  a t Slim bridge 
before  1970-71 (when X -raying com ­
m enced), fifteen o f  th irty-tw o (47%) were 
carry ing  sho t w hen la ter recap tu red , as 
com pared  w ith  tw enty-three o f forty-one 
(57%) caught fo r th e  first tim e. This at least 
suggests th a t S lim bridge-experience was 
no t affecting vulnerability  to  shooting.

W hen colour-m ark ing  was started  in 
1970-71 it w as also feared th a t this might 
selectively expose the b irds to  the  a tten ­
tions o f inquisitive hunters. Yet 79% o f the 
114 b irds w hich had  been dyed re tu rn ed  to 
S lim bridge th e  follow ing w in ter as against 
81 % o f  a  m atched  sam ple o f undyed b irds of 
sim ilar age and  Slim bridge-experience. 
F u rther, o f tw enty-eight birds X -rayed 
and dyed and  then  again X -rayed the fol­
lowing w inter, only th ree  had  gained shot.

As far as it goes, therefore, th e  evidence 
suggests th a t trea tm en t a t S lim bridge does 
no t increase th e  vulnerability  o f Bewick’s 
Swans to  gunfire. Even on th e  pond  there  
they  becom e extrem ely alert if  th e  sounds o f 
shooting  a re  carried  in to  th e  sanctuary ;

Table 2. Variation in lead pellet incidence with age of swan (includes thirty-one birds X-rayed again 
in subsequent winters)

Winter: 1st 2nd 3rd+ 4th+  5th -h 6 th+  7th+ 8th + /  All
12th +

No. X-rayed 60 55 86 27 21 19 13 22 303
No. with pellets 7 14 27 8 14 11 8 14 103
% with pellets 12 25 31 30 67 58 62 64 34
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repeated  bangs (even those p roduced  by a 
carpen ter in th e  buildings) cause them  to  fly 
out.

I t is perm issible therefo re  to  contem plate 
w hether th ere  has been a recen t change in 
th e  shooting pressure to  w hich th e  swans 
are  exposed, such th a t the younger swans 
a re  less a t risk  th an  had  been th e  o lder birds 
in ou r series. In particu lar, a  ban  on spring 
shooting  had  been im posed in m ost o f the 
provinces o f the Soviet U nion by 1968 
(B ogdanov, 1970). The dram atically  higher 
p ro p o rtio n  o f birds carry ing sho t in their 
5th and la te r w inters m ay ju s t be  coinciden­
tal, b u t it w ould certainly be  interesting 
to  ascertain  w hether the p ro p o rtio n  of 
swans o f th a t age carrying sho t is perm an­
ently low ered.

Lest it be though t th a t the  English hosts 
o f  th e  Bewick’s Swans are only seeking law ­
breakers in o th er countries, it m ust be ad ­
m itted  th a t hooligans w ith guns exist no t 
fa r from  Slim bridge. O ne sw an, X -rayed on 
8 D ecem ber 1971, carried  six pellets; on 
2 F ebruary  1972 it had  eight. Yet its a t­
tendance  reco rd  show ed th a t it had only 
been away from  the pond  a t S lim bridge for 
7 o f the  intervening 65 days. The sam e 
w inter a b ird  picked up close to  the refuge 
had  definitely died o f gunsho t w ounds. A 
pellet had  pene tra ted  th e  op tic  nerve; yet 
only 2 days previously it had  been seen 
on th e  S lim bridge pond  in no rm al con­
d ition .

T here have been suggestions th a t the 
country  o f  origin o f th e  lead  sho t could be 
determ ined  by size, w eight o r chem ical 
analysis. H ow ever, there  is n o t only the 
difficulty o f locating  and extracting  the 
sho t from  the living b ird , bu t it is also a  fact 
th a t there  is a good deal o f trad e  in car­
tridges betw een countries even as fa r apart 
as the  Soviet U nion and B ritain. Identifica­
tion  o f origin w ould there fo re  be o f little 
use.

Effect of the shooting on the population and 
individual

A h u n ter killing a p ro tec ted  b ird  is unlikely 
to  rep o rt its ring num ber. W e are  no t, th ere ­
fore, in a  position  to  gauge th e  effect o f un ­
law ful shooting on th e  sm all popu la tion  
o f Bewick’s Swans w hich w inter in N .W . 
E urope, estim ated  to  be only abou t 6,000 
b irds (A tkinson-W illes, 1972). Yet we know  
th a t swans are  killed by shooting. A case 
was m entioned above. A no ther Slim bridge 
swan was reported  sho t in  Latvia. M ostly, 
how ever, the reports a re  only o f ‘found 
dead ’ o r ‘in ju red ’. A gain w e have a case of 
a b lood-stained  swan arriv ing  at Slim ­
bridge w ithout its m ate (w hich had  presum ­
ably fallen to  th e  sam e bu rs t o f shot). 
Superficially w ounded sw ans have com e in 
to  th e  W ildfowl T ru s t’s o th er Bewick’s 
Swan refuge a t W elney, N orfolk .

G oose sho t and ball could be quite 
lethal to  these sm all sw ans and we should 
no t assum e th a t shots from  careless o r in­
different duck- o r pheasan t-hun ters can be 
discounted  as a  cause o f  death . T he sm allest 
sho t reco rded  w ould have been ineffective, 
bu t w hat a  sad com m entary  on th e  clay- 
pigeon shooter(s) w ho could no t resist 
firing a t som ething live chancing to  fly 
overhead.

T hose survivors w hich w ere exam ined by 
X -ray w ere no t apparen tly  m uch incom ­
m oded by th e  pellets they carried . O ne b ird , 
contain ing tw o pellets, had  a  healed frac­
tu re  o f  th e  leg and w alked w ith a limp. 
A nother, also w ith tw o pellets, had  an 
a troph ied  and  sightless eye.

A n ailing swan loses w eight, so the 
w eights o f shot and  pellet-free b irds were 
com pared (T able 3). T he differences are 
sm all, w ithout statistical significance, and, 
if  anything, th e  b irds w ith pellets are 
slightly heavier.

Table 3. Weights of swans carrying pellets compared with pellet-free birds in 
same catches (includes twenty-nine birds weighed again in subsequent 
winters)

W ithout pellets With pellets
No. Av. weight (g) No. Av. weight (g)

Males
1 st winter 30 5,097 2 6,105
2nd winter 23 5,701 8 5,680
Adults 56 5.960 52 6,249

Females
1st winter 23 4,913 5 4,746
2nd winter 18 5,177 6 5,220
Adults 49 5,306 29 5,525
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Conclusions

It is a  distressing reflection on the effec­
tiveness o f hunting  legislation when a to t­
ally p ro tec ted  b ird  is show n to  be exposed 
to  a sim ilar level o f  shooting pressure as 
a re  the quarry  species. E uropean  hunters do 
no t even have th e  excuse available to  their 
A m erican coun terparts  w ho encounter 
hun tab le  w hite geese. T he adu lt Bewick’s 
Swan cannot, even in a p o o r light, be con­
fused w ith anything o th er than  ano ther 
sw an; and all th e  species are  p ro tec ted  in 
any case.

T he responsib le w ildfowlers are  as ho rri­
fied as we a re  by the unhappy  situation  re­
vealed by th e  X -ray  cam era. But it is clear 
th a t there  are  a  lo t o f  irresponsible shooters 
a round , even in w hat we like to  th ink  o f as 
the conservationally  advanced countries. 
H u n te r education  and stringen t tests be­
fore th e  issue o f a shotgun licence m ay be 
a long-term  solu tion . F o r  the m om ent, 
legislation based on  th e  selected protection  
o f scarce species o f  wildfowl does no t seem 
to  be as securely based  as had  been thought.
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Summary

The totally protected Bewick’s Swan Cygnus 
columbianus bewickii population was found by 
X-ray to have 34% of its individuals carrying 
shot in their tissues, a  proportion not dissimilar 
to  that in quarry species. A good deal o f the shot 
appeared to  have been received between the first 
and second winters. A higher level still was found 
in adults at least 5 years old. This may reflect 
changes in shooting regulations in part of the 
range. The effect o f  this illegal shooting is ex­

amined. The effectiveness of species by species
legislation is questioned.
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Leucistic Bewick’s Swans

M A R Y  E. E V A N S  a n d  T O M  L E B R E T

M ore th an  a century ago, one m useum  
specim en of a m ysterious sw an, Cygnus 
davidi, was seen in Peking by Swinhoe 
(1870). I t was subsequently  lost and there 
was m uch puzzlem ent as to  its identity , for 
no o ther records cam e in. I t  had w hite 
p lum age, a verm ilion bill tipped  by a 
b lack  nail, and orange-yellow  legs and  feet. 
T he fact th a t the  a rea  betw een th e  bill and 
eye was feathered  led som e w orkers to  
suggest it was a C oscoroba Swan Coscoroba 
coscoroba, though  they could no t explain 
how it had  got from  S. A m erica to  China. 
K ear (1972) poin ted  ou t th a t this degree 
o f feathering is found  in the juvenile Be­
w ick’s Swan Cygnus columbianus bewickii 
(the size was ab o u t right), and  th a t the 
m ysterious swan m ight have been o f this 
species bu t a  leucistic variety , i.e. one 
genetically deprived o f th e  b lack  pigm ent 
m elanin. Support for this view has been 
forthcom ing from  a num ber o f sightings 
am ong w intering Bewick’s Swans.

In A pril 1956 a Bewick’s Swan a t G un ton , 
N orfo lk , had  flesh-pink legs and  feet and a 
bill th a t was m ahogany coloured apart

from  the norm al yellow patch . It was filmed 
by M r R. P. B agnall-O akeley (Seago, 1957). 
In  January  1962 on C ockerham  Moss, 
L ancashire, an apparen tly  adu lt Bewick’s 
Swan was seen w ith b righ t orange-yellow  
legs and feet— brigh ter on th e  outside of the 
tarsus. The bill was norm al. I t was m ated to  
a com pletely norm al black-legged bird, 
and they w ere accom panied by a single im ­
m atu re w hose appearance  seems to  have 
been un rem arkab le  (Sharrock , 1962). In 
January  1963 there  was an o th e r rep o rt o f  a 
Bewick’s Swan w ith flesh-pink feet in N or­
folk, a t Cley (Seago, 1964).

The suspicion th a t these swans in Britain 
and  th e  m ysterious ‘D av id ’s Sw an’ w ere 
only co lour varian ts o f the  Bewick’s Swan 
has received confirm ation by th e  close 
a tten tion  now  being given to  th a t species 
in Britain and the N etherlands. Until 
recently  the chances to  study th e  legs of 
Bewick’s Swans w ere distinctly  lim ited; 
now  at Slim bridge, G loucestersh ire , and 
W elney, N orfolk , th e  observatory  facilities 
set up by the W ildfowl T rust have greatly 
enhanced the  opportun ities.

Figure 1. A leucistic Bewick’s Swan (Needham) 
at Welney, February 1972.
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D uring th e  w in ter 1971-72 a com pletely 
yellow-legged Bewick’s Swan was present 
fo r several weeks a t W elney. A bout 75% of 
w hat w ould norm ally  have been b lack  on 
the bill p a tte rn  w as red . T he nail was black. 
T he iris o f the eye was pale  blue, instead of 
d ark  brow n, bu t th is is som etim es observed 
on otherw ise norm al birds. A detailed 
record  o f the identifying bill p a tte rn  was 
m ade, and  it w as nam ed ‘N eedham ’ (see 
F igure 1). Som etim es norm al second 
w inter birds, w ith black legs, have a  very 
little red in the  cen tre  o f th e  bill. This is, 
how ever, qu ite  d ifferent, fo r it occurs 
approxim ately  w here N eedham  has his only 
true  pa tch  o f b lack, and  it d isappears by 
the th ird  w inter.

A second, d is tinc t b ird  w ith m uch less 
red  on its bill th an  N eedham , and w ith grey- 
yellow  legs w ith a  few b lack  spots, was also 
p resen t a t W elney th a t w inter.

On 30 D ecem ber 1972, N eedham  re­
appeared , no t a t W elney b u t a t Slim bridge. 
This tim e he was accom panied  by an o rm al 
m ate  and , m ost interestingly, a  com pletely 
w hite cygnet w ith  flesh/ chalky grey legs. 
Its w hole bill was a  strong p ink tipped  w ith 
a b lack  nail. Its descrip tion  alm ost exactly 
m atches th a t by Sw inhoe. U nfortunately  
th e  trio  spent only th e  one evening at 
Slim bridge, leaving early next m orning for 
fields ab o u t 15 k ilom etres away. T here 
they rem ained fo r the w hole o f  January  
and  until 26 F eb ruary  1973.

M eanw hile an o th e r yellow-legged
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Bewick’s Swan, possibly the sam e as the 
second bird  from  the previous season 
there , was again  to  be seen a t W elney.

Then across th e  N orth  Sea yet ano ther 
exam ple w as observed, near O uw rkerk, 
Schouw en-D uivenland, on 27 January  
1973. In  this b ird  all th e  bill th a t w ould 
norm ally be b lack  was brigh t crim son and 
there  was no  black  nail. T he yellow bill 
patches and  th e  eyes appeared  norm al, bu t 
the legs w ere flesh coloured.

T he leucistic condition  is know n in the 
T rum peter Sw an Cygnus c. buccinator and 
even in th e  B lack Swan Cygnus atratus ; in 
the  M ute Swan Cygnus olor the genetic 
sorting  o u t o f  the characters has been 
described in detail (K ear, 1972). It w ould 
seem th a t in Bewick’s Swans the leucistic 
gene is also ‘recessive’ and  perhaps sex- 
linked. A  m ating  w ith a  norm al b ird  not 
carrying th e  gene could then  give rise 
e ither to  w hite cygnets (as in N eedham ’s 
m ating) o r to  norm al ones (as in the 
L ancashire report).

It seem s possible th a t there  is a change 
w ith age from  flesh-coloured legs, th rough  
grey to  yellow . Likew ise th e  pu re  p ink  bill 
m ay becom e progressively dark er and 
flecked w ith b lack  (N eedham ) until it 
appears no rm al (as in th e  L ancashire and 
second N orfo lk  birds). A lternatively the 
various com binations reported  m ay reflect 
d ifferent genetic m ixtures. C learly it would 
be desirab le  to  ring  a  leucistic cygnet and 
follow  its co lour changes in detail.
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Censuses of Anatidae in the central delta of the 
Niger and the Senegal delta—January 1972

F R A N C I S  R O U X

T he central delta, o r flood p lain , o f the 
N iger in M ali, and  th e  Senegal de lta  w ithin 
th e  states o f  Senegal and  M auritan ia , are 
tw o o f th e  largest w etlands o f trop ica l W est 
A frica and constitu te  the  principal w in ter­
ing g rounds o f  P alaearctic  A natidae  in this 
p a r t o f  th e  C ontinent.

T he in terest o f th e  Senegal de lta  in this 
respect was recognized as early  as 1958 
(R oux, 1959); m ore o r less com plete  w ater­
fowl counts have been carried  ou t quite 
regularly  since the  creation  o f  the  W est 
A frica Survey w ithin th e  In ternational 
W aterfow l R esearch B ureau (I .W .R .B .)in  
1966. H ow ever, no quan tita tive  da ta  had 
been assem bled on th e  duck populations 
frequenting th e  central delta  o f th e  N iger, 
despite  th e  fact th a t the ir abundance  had 
been em phasized by G u ichard  (1947) and 
D u h art & D escam ps (1963).

In January  1972 we carried  ou t aerial 
surveys over these tw o large m arshy 
com plexes to  census the A natidae  there. 
T he rap id  succession o f the tw o op era ­
tions, w hich fell w ithin th e  period  o f the 
in te rna tiona l counts o f  th e  I.W .R .B ., 
perm its a prelim inary  general view o f  the 
w aterfow l d is tribu tion  and th e ir num erical 
status in th e ir p rincipal w in ter concen tra­
tion  areas in  trop ica l W est A frica.

I Central delta o f the Niger

Geographical description

The central delta  o f th e  N iger lies betw een 
la titudes 13° and  17° N orth  and  longitudes 
3° and  6° W est. I t is form ed on th e  central 
course o f  th e  N iger, o rien ted  here in a 
sou th -w est-no rth -east d irection , by the 
river overflow ing in to  an im m ense alluvial 
p lain  alm ost w ithout g rad ien t (0-05 in 
1,000). The spreading flood leads to the 
fo rm ation  of a  m arshy area, ab o u t 100 km 
wide, to  the sou th  o f L ake D ebo. This lake, 
and  its adjo in ing basins, W alado and 
K orientze, a re  only vast expansions o f the 
river and  ac t as regu lators a t th e  h ea rt o f the 
delta; the  w ater is con ta ined  there by a 
barrage  o f  ‘d ead ’ dunes, the Erg de N ia- 
founke. To pass it, th e  N iger divides into 
th ree  m ain arm s, connected by m ultiple

secondary  branches. I t only becom es one 
river again w hen it reaches T im buktu . The 
region to  th e  no rth  o f  L ake D ebo is charac­
terized  by lakes w hich extend on all sides 
o f the  w ater system  in th e  w hole Sahelian 
zone (dry tho rnbush  savanna). This all 
constitu tes a  pseudo-lacustrine complex, 
450 km  long and  over 200 km wide to  the 
no rth  o f  L ake D ebo. Its area is nearly
80,000 sq. km . F rom  sou th  to  no rth , five 
large areas can be distinguished:

(1) T he upper delta. T his is the region 
betw een the N iger and  its right-hand 
tr ibu ta ry , the Bani, to  the ir conflu­
ence a t M opti.

(2) T he m iddle delta  o r N igerian M eso­
po tam ia . B ounded in the sou th  by the 
course o f th e  N iger from  D iafarabe 
to  M opti, to  the no rth  by Lake D ebo, 
it corresponds to  th e  sector betw een 
the N iger and  its left-hand branch , 
the D iaka. T he la te ra l expansions 
on the east bank  o f  the N iger below  
M opti and  on  the  w est bank  o f  the 
D iaka are  included.

(3) The Erg de N iafounke. A  m osaic of 
sm all and m edium  w ater areas 
betw een th e  dunes, drained  by the 
b ranches o f th e  N iger below  Lake 
D ebo.

(4) The series o f  lakes on  th e  righ t bank. 
D epending on th e  eastern  branches 
o f th e  N iger below  L ake K orientze.

(5) T he series o f lakes on th e  left bank. 
Includes the vast w ater areas fed by 
th e  w estern arm  o f  the  N iger, the 
Issa-Ber.

Hydrological conditions

The rainfall on th e  G u inea-L iberian  m assif 
results in the annual rising o f  the N iger and  
th e  Bani from  July, th e  flood undergoing 
a considerable delay as a  result o f the 
spreading o f th e  w ater in th e  plains and its 
sto rage in th e  basin  o f  L ake D ebo. T he 
flood peaks a t th e  beginning o f O ctober a t 
K e-M acina, w here th e  river enters its 
cen tral de lta , and only a t th e  end o f  
D ecem ber a t T im buktu , th e  exit from  the 
de lta  area.

A t the beginning o f January , th e  sou thern  
plains, betw een the N iger and  th e  Bani, are

63
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Table 1. Numbers of Anatidae counted in the central delta of the Niger, 3 -5  January 1972 
(rounded totals)

Upper
delta

Middle
delta

Erg de 
Nia- 

founke
Right bank 

lakes
Left bank

lakes Total

Garganey
Anas querquedula 4,200 75,000 400 8,500 5,900 94,000

Pintail
Anas acuta 1,400 9,500 180 2,350 13,300 27,000

Shoveler
Anas clypeata 10 10

Pochard
Aythya ferina 400 400

Ferruginous Duck
Aythya nyroca 42 42

Fulvous Whistling Duck
Dendrocygna bicolor 300 300

W hite-faced Whistling Duck
Dendrocygna viduata 2,250 16,000 140 590 2,100 21,000

Egyptian Goose
Alopochen aegyptiaca 1 1 800 830 1,600

Spur-winged Goose
Plectropterus gambensis 1,450 3 49 1,500

Comb Duck
Sarkidiornis melanotos 2,300 40 110 2,500

African Pygmy Goose
Nettapus auritus 120 7 2 3 130

African W hite-backed Duck
Thalassornis leuconotus 7 7

Totals 7,800 105,000 730 12,300 23,000 150,000

here. In the Senegal de lta  the species com ­
prises 10-15 tim es as m any fem ale and 
m ale first w inter b irds than  adu lt males. 
Y et the  la tte r  a re  m ore distinguishable 
from  a p lane th an  o ther Anas in the mixed 
flocks. M oreover, it is possible th a t the 
Shoveler, w ithout being abundan t, is local­
ized in sectors w hich we did no t survey.

T aken  as a  w hole, the  results em phasize 
the overw helm ing m ajority  o f P alaearctic 
visitors. R esident species only provide 22% 
o f th e  to ta l. This enorm ous im balance in 
favour o f E urasian  m igrants suffices to  
em phasize the im portance  o f the central 
delta  o f the N iger as a  w intering zone. It 
also stresses the  im pact w hich th e  m igra­
to ry  ducks have on the hab ita t, com pared 
to  th e  endem ic species.

P alaearctic  A natidae

T he g reat m ajority  o f  P alaearctic  visitors 
consisted o f only tw o species, G arganey 
Anas querquedula and  Pintail A. acuta, in 
agreem ent w ith th e  lite ra tu re . These birds 
w inter over the  w hole delta, from  the sou th­
ern fringe o f the flooding to  Lake Faguibine.

O ur counts show ed very m arked differences 
in th e  size o f th e ir concen trations according 
to  the zones, differences undoubted ly  linked 
ju s t as m uch w ith th e  n a tu re  o f the  hab ita ts  
as w ith th e  ex ten t o f th e  fall in w ater level. 
T he m ost recently  drained  surfaces, w hich 
favour the feeding o f granivorous surface- 
feeding ducks, had  th e  densest concen tra­
tions.

This is ap p aren t all along the valley o f the 
N iger, a t least up to  N iam ey: th e  d a ta  
collected by B. des Clers from  hunters in 
G ao  ind icate  th a t the populations move 
dow n th e  w ater system , follow ing the  fall in 
th e  w ater level o f th e  river, until th e  p re­
nuptial m igration  leads them  northw ards.

Upper delta. W e only explored a small p art 
on th e  right bank  o f  th e  N iger betw een Ke- 
M acina and  D iafarabe, and tow ards the 
confluence w ith th e  Bani up to  30 km  above 
M opti. T he w ater had  receded from  these 
p lains nearly  a  m onth  before and  the  re­
m aining pools proved  to  be nearly  all 
deserted. O nly four concen tra tion  areas 
w ere located , holding 4,200 G arganey and 
1,400 Pintail.

M iddle delta. T his was the m ain concentra-
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tion  area: 79% o f th e  G arganey  and 35% of 
the Pintail being counted  in th is zone. The 
tw o species occupied the sam e sort o f 
h ab ita t, sm all o r m edium  poo ls—th e  larg­
est do no t exceed 3 km in d iam eter—which 
riddle the im m ense alluvial plain like the 
cells o f a honeycom b.

Being in the m ost p ronounced  depres­
sion o f the plain, these pools re ta in  w ater 
during th e  g rea ter p a rt o f th e  year, when 
no t perm anen t. A m id th e  w ater sheet which 
still subm erges th e  su rrounding  land in 
January , they are  distinguished by being 
either free from  vegetation  o r choked w ith 
Nymphaea  sp. T he Anas settle alm ost 
exclusively on these pools, avoiding the 
large flooded m eadow s w here the wild rice 
Oryza barthii dom inates, and  th e  floating 
vegetation  o f ‘b ou rgou ’, a  very dense 
association  o f Echinochloa stagnino  and 
Panicum stagnium  w hich spreads exten­
sively in th e  a rea  su rrounding  L ake D ebo.

This region o f the  delta  is sprinkled  with 
m ounds w hich are  never subm erged—the 
toggue— on w hich villages a re  established; 
th e  m ajority  are  surrounded  by rice fields. 
On th e  stubble  fields there  was a  th in  sheet 
o f w ater, very favourab le  conditions for the 
feeding o f the  birds.

The profusion  o f resting grounds causes 
a very wide dispersal o f th e  populations 
in to  flocks o f very variable size, from  several 
dozens to  several thousands. O f 124 loca­
tions o f G arganey  surveyed, only th ree 
held m ore th an  5,000 b irds. P in tail were 
m ost often associated w ith flocks o f G a r­
ganey. W e nevertheless found som e hom o­
genous flocks, the  largest com prised  nearly
8,000 birds.

On th e  right bank  o f the N iger, betw een 
M opti and  L ake D ebo, the flood p lain  is 
lim ited by the  w estern spurs o f  the Bandia- 
gara  p la teau , and its w idth does no t exceed 
15 km. H ere, th e  rice fields are p redom i­
nan t and the sem i-perm anent pools are  less 
num erous.

Surveyed several tim es—because it is 
situated  on the d irect rou te  from  M opti to  
th e  north  o f th e  de lta—this sector seem ed 
relatively p o o rer in Palaearc tic  duck (8,200 
G arganey , 350 Pintail). T he road  from 
M opti to  G ao  w hich skirts its eastern  bo rder 
perm its easy access. I t is there fo re  the only 
p a rt o f th e  delta  w hich observers o f the  W est 
A frica Survey had  previously been able 
to  visit.

Erg de Niafounke. On th e  no rth  shore of 
Lakes D ebo and  K orientze a  vast field of 
‘d ead ’ dunes begins, p ierced by th ree  arm s 
of the N iger: the Issa-Ber to  th e  north-w est;

the B ara-Issa to th e  n o rth ; the K oli-Koli 
to  th e  no rth-east. These dunes lie west- 
east and  at high w ater th e  landscape is an 
alternation  o f flood co rridors and long 
bands o f em ergent sand, do tted  w ith Hy- 
phaene thebaica. This arrangem ent is 
repeated  from  Lake D ebo  to  D ire w ith 
am azing regularity . N arrow  strips o f cuscus 
encom pass the flooded shallow s, the centre 
o f  w hich is often occupied by floating 
grasses o f wild rice and bourgou.

T here, th e  aquatic  hab ita ts  are  com ­
pletely d ifferent from  th e  plains o f the 
‘living’ delta, and seem m uch less valuable 
for A natidae . Some tw enty  pools were 
surveyed in th e  B ara-Issa and Koli-Koli 
systems, p roducing  a  to ta l o f 400 G arganey 
and  180 Pintail.

N evertheless, there  a re  in this region 
m ore th an  a hundred  w ater areas o f the 
sam e type, som e, to  the north-w est o f Lake 
N iangaye, being 15-20 km  long. D uhart 
& D escam ps (1963) reported  G arganey  and 
Pintail to  be extrem ely ab u n d an t there  in 
w inter. T he populations m ust vary, here as 
elsewhere, betw een sectors, and in relation  
to  the phenom ena o f flooding and drain ing 
in th e  rest o f the  delta.

Series o f  lakes on the right bank. Flow ing 
from  L ake K orientze, th e  K oli-K oli des­
patches b ranches to  th e  east w hich feed 
several large lakes. These are, from  south 
to  no rth , Lakes K orarou , A ougoundou, 
N iangaye, D o, G aro u  and  H aribongo . The 
hydrological regim e o f these lakes is mixed 
as is th a t o f certain  lakes on th e  left bank. 
They are filled partly  by the ir own ground 
w ater and partly  by the rising o f the river. 
This only reaches the fu rth er lakes in years 
o f heavy rainfall. In January  1972, Lake 
N iangaye was only flooded for tw o-th irds of 
its a rea  (abou t 400 sq. km), L ake G arou  
one-th ird ; L ake H aribongo  was com pletely 
dry.

A part from  Lakes K orarou  and A ou­
goundou  w hich hold floating vegetation 
and reed-beds o f Typha australis, these 
w ater surfaces are  practically  devoid of 
m arshy vegetation . T he ir gently-sloping 
banks let the  shallow  w ater expose vast 
shores o f b are  m ud sprinkled  with puddles: 
th e  aspect is th a t o f in tertida l mud-flats. 
O ld fields o f m illet, cu ltivated  in the rainy 
season, occupy th e  wet fringe; on the cir­
cum ference extends the Sahelian savanna, 
g reatly  degraded  by cattle .

The exploration  o f  these lakes proved to  
be d isappointing  as regards P alaearctic 
duck: 7,000 Anas, 6,300 o f  them  assem bled 
a t the w estern tip  o f L ake N iangaye, the
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others d is tribu ted  only on Lakes K orarou 
and G arou . P in tail account for a th ird  o f 
these figures.

I t is doubtfu l w hether th e  birds can feed 
on these  w ater areas, bu t only in the flooded 
hab ita ts  to  the w est. M oreover, substantial 
concen trations w ere noted  on the pools 
w hich m ark  the channels jo in ing  Lakes 
K orarou  and  A ougoundou and  which, w ith 
the ir rich carpet o f  Nymphaea, a re  rem inis­
cent o f th e  basins o f the m iddle delta; for 
instance, 3,200 G arganey on the Bella 
Bam bi pool. Such ponds, o f w hich only a 
few w ere surveyed, could therefo re  betw een 
them  hold m any m ore ducks than  the large 
lakes to  w hich they are  connected.

Series o f  lakes on the left bank. T he Issa-Ber 
on its left b an k  feeds a series o f pools and 
large lakes w hich are, from  south to  north , 
Lakes K abara  and  T anda, T agadji pool, 
Lakes O ro, F ati, Tele, T ak ara , G ouber and 
Faguibine, th e  last th ree  being fed th rough  
the agency o f L ake Tele. Each o f these 
w ater areas seem s to  have its own eco­
logical characteristics, varying according to  
its dep th  and the  n a tu re  o f  th e  substrate.

T he largest, L ake Faguibine, 75 km long, 
has m any points in com m on w ith Lake 
C had, in particu la r its w ater likewise re­
m ains fresh. S ituated  on  the  ou tsk irts o f o r 
outside th e  p lains flooded by the N iger, 
these lakes are  closely surrounded  by p re ­
desert hab ita ts  w ith thorn-bushes and 
Euphorbia  o r by palm  groves o f Hyphaene 
thebaica. T heir value fo r m igratory  w ater­
fowl seem s to  depend  above all on th e  rich ­
ness o f th e ir m arsh vegetation and the 
extent o f the ir d ra inab le  fringe.

O f the 19,700 P alaearc tic  ducks counted 
over the w hole o f  these lakes (say 16% o f 
th e  to ta l) there  w ere 15,200 on Lake Ò ro 
alone. In con trast, we only saw twenty-five 
on Lake F ati, 200 on the lakes system of 
T ele, T ak ara  and  G ouber and  scarcely 
1,200 on the  180 km  o f shore o f L ake Fagui­
bine. The dom inan t species was the Pintail, 
w ith 10,800 a t L ake O ro, 950 a t L ake T anda 
and  1,200 d is tribu ted  on Lake K abara  and 
som e connected  pools. O n L ake Tele, 
partly  covered w ith  Nymphaea, th e  m ajority  
o f th e  F errug inous D uck in our T able were 
counted , and on L ake Faguibine all the 
P ochard  Aythya ferina.

Lake F  aguibine, in th e  shape o f  a  square, 
directs a co rner tow ards th e  west w here the 
depth  o f the w ater falls, allowing the devel­
opm ent o f a  subm erged p lan t sim ilar to 
Potam ogeton, w hich w e did no t see any­
w here else. T he Pochard  w ere concentrated  
here, as well as o th e r A natidae . I t is an un­

com m on w in ter v isitor bu t no doubt 
regular in C had (V ielliard, 1972b), in the 
north  o f N igeria  and in th e  Senegal delta. 
Pochard  had  no t been recorded  before in 
M ali. O ur observations established th a t the 
species does no t hesitate to  cross the m iddle 
o f the Sahara.

E thiopian  A natidae

As was to  be  expected, th e  W hite-faced 
W histling D uck  Dendrocygna viduata 
proved  to  be by far the m ost abundan t o f 
the E thiopian  A natidae o f the central delta 
o f the N iger (77% o f th e ir to ta l population).

In January  1972, 85% o f  th e  b irds were in 
the  m iddle delta , 10% on th e  lakes on the 
left bank , m ainly a t L ake O ro and Tagadji 
pool, th e  rest sp read on the pools o f  the 
lakes o f  the righ t bank  and  in th e  Erg de 
N iafounke.

This d is tribu tion  is very com parab le  to 
th a t o f G arganey  and the tw o species are 
very often seen a t th e  sam e places. N ever­
theless, th e  Dendrocygna like to  rest stand­
ing in com pact groups, w hich leads them  
m ore to  frequen t th e  banks o f pools, wet 
rice fields and  above all the sand banks and 
puddles o f th e  low er bed o f th e  river w here 
the P alaearc tic  A natidae are  hard ly  found: 
we counted 1,800 W hite-faced W histling 
D uck on 35 km  o f th e  course o f the N iger 
above M opti, as against seventy G arganey 
and  one E gyptian G oose Alopochen 
aegyptiaca.

As a resu lt o f  this hab it, it is certain  th a t 
th e  censuses carried  ou t principally  over 
th e  flood p lains and lake com plexes give 
a p o o r idea o f  the quantity  o f Dendrocygna 
in relation  to  the o ther A natidae in the 
w hole o f the delta . A m ore extensive survey 
o f the low er bed o f th e  river and o f its main 
arm s w ould have raised  the  num ber o f 
W hite-faced W histling D uck w ithout signi­
ficantly a ltering  th a t o f the o th er species.

A t the roosts, th e  flocks did no t reach the 
size o f the Anas concen trations: a t only four 
o f the seventy-three concentration  points 
located w ere m ore than  1,000 b irds counted, 
at nine m ore th an  500.

T he Fulvous W histling D uck D. bicolor 
only appeared  in th e  active delta  in ex­
trem ely  sm all contingents (300). A lthough 
som e undoub ted ly  escaped our a tten tion  
am ong flocks o f  the W hite-faced species, it 
m ust be adm itted  th a t they are  very un­
com m on in th e  de lta  a t this tim e o f  year.

T he d is tribu tion  o f C om b D uck Sar- 
kidiornis m elanotos and Spur-w inged G eese
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in January  is centred  even m ore  on the 
m iddle delta  than  th a t o f W hite-faced 
W histling D uck: only 6% o f  th e  first species 
and barely  4% o f th e  second w ere counted 
ou tside this region. These tw o large A nati­
dae, how ever, do no t frequent th e  sam e 
localities. The C om b D uck prim arily  fre­
quents the sem i-perm anent pools, the wet 
rice fields and  the grassy em bankm ents 
bordering  th e  secondary  rivers, while the 
dom ain  o f  th e  Spur-winged G oose is the 
floating vegetation  o f wild rice and  bourgou 
w hich is p redom inan t over th e  deep flood. 
The dep th  o f w ater on th is recum ben t vege­
ta tio n  also confines th e  species to  places 
w here th e  b irds can m ove by w ading w ith­
ou t having to  swim. A long the low er course 
o f the D iaka  and the south shore o f Lake 
D ebo we surveyed nearly  50 km o f floating 
vegetation  in deeper w ater w ithout noticing 
one Spur-w inged G oose (or o ther A natidae, 
except som e Pygmy G eese N ettapus auri­
tus).

N evertheless, th e  popu la tion  o f  Spur­
winged G eese is largely sca ttered  and its 
census laborious: the 1,500 observed had to  
be counted  in pairs, o r fam ilies o r small 
loose groups o f several dozen individuals. 
O ne still does no t have a definite idea of 
w hen they breed on the m iddle N iger. The 
indications o f D uhart and  Descam ps 
suggest th a t eggs are  laid from  Septem ber 
to  F ebruary . A t the  beginning o f January  
one should therefo re  be able to  find families 
w ith young a t all stages o f  developm ent. 
In  fact, we did no t see any chicks. H ow ever, 
as the ’p lane  passed, while a  num ber o f 
birds to o k  flight, o thers w ere conten t to 
open th e ir wings o r run w ithout tak ing  flight, 
as if they w ere incapable  o f doing so: non­
flying juveniles? adults in m oult?— it was 
irrita ting  no t to  be able to  m ake sure.

Q uite d ifferent is th e  d is tribu tion  o f the 
Egyptian G oose. They concen tra te  on the 
m uddy banks o f certain  large lakes o f the 
north : T anda, K abara , T agadji poo l on the 
left bank , L ake N iangaye on th e  right bank . 
A part from  these localities, we only saw 
seven birds. The a rea  therefo re  seems dis­
tinctly  m ore n o rthern ; perhaps it is confined 
to  the Sahelian zone.

W ith Pygmy G eese th e  aerial counts are 
quite deceptive: besides being scattered  in 
pairs o r sm all groups, the b irds can only 
usually be spo tted  if they tak e  flight as the 
’p lane  reaches them ; m any m ust have 
escaped us. H ow ever, 110 o f  th e  132 in­
dividuals no ted  w ere on th e  pools o f N ym ­
phaea  and th e  floating vegetation  o f the 
m iddle delta.

As fo r the  seven W hite-backed D uck,

the ir observation  confirm s the presence o f 
this duck in th e  central de lta  w here it has 
only been recognized once before  (D uhart 
& D escam ps, 1963). In  M ali, the  d istribu­
tion  is no t lim ited to  the N iger valley: B. 
des C lers found ab o u t fifty individuals at 
the G ossi pool, in the G ourm a, on 26 
D ecem ber.

A dditional observations

It was no t possible to  count, in addition  to  
the A natidae , the popu la tions o f  all the  
identifiable w aterfow l from  a  ’p lane in 
flight— only those  o f  a particu la r faunistic 
interest.

Pelicans. W e th ink  we saw the large m ajo r­
ity, if no t all, o f the popu la tion  of W hite 
Pelicans Pelecanus onocrotalus in the delta: 
3,500 a t L ake T anda, 700 a t L ake D o, plus 
th irty-tw o individuals to  th e  sou th  o f Lake 
D ebo. O f th e  P ink-backed Pelicans P. 
rufescens, generally  considered m ore com ­
m on here , we only observed isolated birds 
o r sm all g roups— sixty in all.

In W est A frica the tw o species breed 
from  O ctober to  M arch. W e therefore  
hoped to  find som e colonies and thus 
supply the p ro o f o f nesting in the central 
delta. This is highly p robab le  a t least for 
th e  P ink-backed Pelican, since young cap­
tive b irds, presum ed to  be  o f  th is species, 
w ere seen in the  Bozo fishing encam pm ents 
(J. M. T hiollay, personal com unication).

The origin o f  th e  W hite Pelicans o f the 
m iddle N iger w ould be m uch m ore in terest­
ing to  establish, since no breeding site is 
know n nearer than  1,300 km to  th e  west 
(Senegal de lta  and  the Banc d ’A rguin 
archipelago, M auritan ian  coast) o r 1,800 
km to the east-south-east (W ase-R ock, East 
N igeria, K apsiki region, N o rth  C am eroon) 
(N aurois, 1969; D ragesco, 1971).

T he Long-tailed C orm oran t Phalacro­
corax africanus, th e  only C orm oran t o f the 
central delta, is w idespread in tens of 
thousands. B reeding was tak ing  p lace in 
January: tw o sm all colonies w ere located 
at T agadji pool and  on th e  left bank  o f the 
Issa-Ber. A frican D arters Anhinga rufa 
w ere extrem ely abundan t, above all in the 
m iddle delta. A  hundred  b irds w ere sitting 
on th e ir nests in a  colony o f G rea t W hite 
Egret E gretta  alba.

Herons. T he G rea t W hite E gret is the m ost 
evident species, p resen t everyw here in very 
large num bers except on th e  bare  banks o f 
the large periphera l lakes w here G rey 
H erons Ardea cinerea a re  com m oner (hun-
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dreds a t L ake K orarou , N iangaye, Tele, 
Faguibine). In th e  m iddle delta  th ree large 
colonies o f G rea t W hite Egrets were 
located , one o f  them  o f m ore than  1,500 
pairs on a w ooded poo l near D iaka. A n­
o ther large m ixed heronry  is on an island o f 
the N iger below  M opti. Buff-backed 
H erons Bubulcus ibis, Squacco H erons 
Ardeola ralloides, m uch m ore num erous 
th a t the L ittle  E gret Egretta garzetta , each 
has enorm ous populations. The sam e is no 
d o u b t true  o f  th e  N ight H eron  Nycticorax  
nycticorax; by day its populations, grouped 
in the shelter o f  the  trees, a re  im possible 
to  count, b u t its roosts in  th e  tho rny  thickets 
in th e  m iddle o f  th e  flooded plains, each 
held hundreds o f  birds. The Purple H eron 
Ardea purpurea  and  th e  G rey H eron  are 
probably th e  only herons solely rep re­
sented here  by Palaearc tic  visitors. They 
are  m ore com m on in th e  zones o f floating 
vegetation . T he G olia th  H eron  A.goliath  
seem s to  be ra re ; only fou r w ere seen, at 
L ake N iangaye. O ther species o f A rdeidae 
w ere only seen o r  determ ined  sporadically .

Storks, Ibises, Spoonbills, Flamingos and  
Cranes. F o r W hite Storks Ciconia ciconia 
the  central de lta  o f th e  N iger is an im por­
ta n t w intering area , a  num ber ringed in 
W estern  E urope and M orocco being re­
covered. D uring the cyclical sw arm ing o f 
the A frican m igratory  locust Locusta 
m igratoria, o f w hich th e  delta  form s the 
breeding a rea , m assive concentrations of 
W hite Storks are  a ttrac ted  by th e  acridids. 
H ow ever, we only saw 140, beside Lakes 
T anda  and  O ro.

Ignoring th e  endem ic C iconiidae as well 
as the Sacred Ibis Threskiornis aethiopicus, 
we counted 1,650 G lossy Ibis Plegadis 
falcinellus, 1,400 o f  them  on the plains and 
w et rice fields o f  th e  m iddle delta. This 
m ust be bu t a  frac tion  o f  the  ac tua l num ­
bers. Som e nests o f  this ibis w ere found in 
th e  north-w est o f th e  delta, near L ake Fati, 
in M arch 1960 (M orel & M orel, 1961). The 
only o th er know n breeding site in A frica 
north  o f the E q u a to r is the N ile delta. 
N evertheless, th e  m ajority  o f the  G lossy 
Ibis o f M ali m ust be o f  P alaearctic  origin, 
like those w hich w in ter in the Senegal delta  
and the  C had basin.

O ur only observation  o f spoonbills is th a t 
o f  a  g roup  o f  140 A frican Spoonbills 
Platalea alba on a  rocky islet in Lake Do.

T here a re  no reports o f F lam ingos in the 
central de lta  o f th e  N iger, no r in th e  o ther 
regions o f M ali, and  o u r surveys only con­
firmed the ir absence. T he Lesser Flam ingo 
Phoeniconaias m inor m ight be found there

if  m ovem ents occur betw een th e  colonies 
o f Kenya and  th a t in th e  M auritan ia  sector 
o f the  Senegal delta  (N aurois, 1965c). This 
hypothesis seem s b e tte r founded since 
sm all flocks o f  Lesser F lam ingos w ere ob ­
served to  the no rth  o f Lake C had (Vielliard, 
1972a).

Crow ned C ranes Balearica pavonina 
occur in pa irs  m ore often  th an  in flocks and 
only 245 w ere counted , 115 o f them  grouped 
on a shore o f  L ake N iangaye.

Waders. To identify these birds from  a 
’p lane is only possible for a m inority  o f 
species, and  all precise counting is decep­
tive. W e tried  to  census only Black-tailed 
G odw its Lim osa limosa and R uff Philoma- 
chus pugnax, very gregarious species and 
easy to  recognize. T he to ta ls—21,000 
B lack-tailed G odw its and 110,000 R uff— 
indicate at th e  very m ost the quan tita tive  
relationsh ip  betw een these species. T heir 
popu la tions in  th e  w hole o f  th e  delta  m ust 
be hundreds o f  thousands for th e  first, and 
millions for th e  second.

The m uddy shores o f th e  large lakes offer 
roosts fo r th e  Ruffs w here there  may be 
im posing flocks (50,000 a t L ake G ouber). 
T he sand banks o f th e  N iger a t low  w ater 
played the sam e role. H ow ever, on the 
p astu re land— above all th e  d rained  m ea­
dows and th e  stubble o f th e  rice fields— 
th e  popu la tions becom e im possible to  
ascerta in  because o f the ir extrem ely wide 
dispersal.

T he B lack-tailed G odw its also depend on 
the rice fields for th e ir food. In  the delta  the 
cultivation o f floating rice is p ractised: this 
involves endem ic varieties w hich regulate 
the ir grow th according to  th e  dep th  o f the 
w ater cover, ju s t like Oryza barthii. The 
G odw its are  m ainly on the fields before  the 
harvest w hen the  d rainage holds th e  rice in 
a few  centim etres o f w ater. It is then  th a t 
they ap p ro p ria te  large parts  o f the crop: 
over the  6,000 hectares o f th e  rice grow ing 
perim eter o f M opti it is estim ated th a t they 
take  3 to  6 tons a day. Supposing th a t the 
daily requ irem ents o f a  B lack-tailed G od- 
w it w ere 50 g o f seeds (wet weight), the  
m inim um  num ber of birds feeding on the 
rice fields o f M opti w ould then  am oun t to
600,000. In fact, it is p robab le  th a t a  large 
p ro p o rtio n  o f  the  loss a ttribu ted  to  the 
G odw its is due  to  o th er avian species, in 
p a rticu la r to th e  A natidae w hich m ust come 
to  feed a t n ight. W e only pu t forw ard these 
figures to  give a b e tte r  idea o f the  abun­
dance o f th e  G odw it.

T he Black-w inged Stilt Him antopus hi- 
m antopus is equally  w idespread, scattered
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along all the  w ater areas. O n the sandy 
shores o f L ake Faguibine we distinguished 
o ther P alaearctic  w aders (G reenshank  
Tringa nebularia, Spotted  R edshank  T. 
erythropus, Calidris sp. and Charadrius sp.). 
O n th e  course o f the N iger th e  P ratincole 
Glareola pratíncola was noticeab le  for the 
size o f  its flocks a t rest on the  sand  banks.

Gulls and Terns. T here was only one p re ­
vious m ention  o f th e  Lesser B lack-backed 
G ull Larus fuscus (G u ichard , 1947). H ow ­
ever, it was no t ra re  on the  large lakes o f the 
left bank  (T anda, Faguibine, G ouber, over 
150). I t goes up the N iger to Bam ako, where 
a juvenile ringed in G rea t Britain was 
recovered. On L ake Faguib ine we caused 
the flight o f a  dozen B lack-headed G ulls 
L. ridibundus o r S lender-billed G ulls L. 
genei. B lack-headed G ulls a re  m ore likely, 
having already been recognized once in the 
central de lta  (Paludan, 1936) and  recently 
recorded  a t Lake C had  (Lévêque, 1969).

T he C aspian T ern  Sterna caspia and  
G ull-billed T ern  Gelochelidon nilotica are 
very com m on, w ith im posing flocks on the 
banks o f  th e  river and  the shores o f the 
lakes. R inging has proved  th e  w intering 
on the m iddle N iger o f a good num ber of 
the C aspian T erns orig inating  from  the 
Baltic coasts and  it is know n th a t th e  E uro ­
pean  popu la tions o f G ull-billed Terns 
regularly  cross th e  Sahara. N evertheless, it 
w ould no t be im possible fo r local-bred 
birds to  be  m ixed w ith the m igrants. Both 
species b reed on the coast o f  M auritan ia  
and  in the  Senegal delta, C aspian Terns 
also nesting in G am bia , Portuguese G uinea 
and th e  m aritim e m ouths o f th e  N iger.

T he Chlidonias sp. w ere no t fu rther 
identifiable in the ir w inter p lum age and we 
probably  d id  no t alw ays distinguish them  
from  Little T erns Sterna albifrons which, 
according to  Paludan , b reed  here. The 
num erical dom inance o f the  fo rm er is no t in 
question , how ever, and  th e ir w intering 
popu la tion  seem s quite large.

Birds o f  prey. W ithout considering the 
residen t species we no ted  the frequency o f 
M arsh H arriers Circus aeruginosus, widely 
d istribu ted  m ainly in th e  m iddle delta. The 
o ther rem arkab le  Palaearctic  b ird  o f prey 
is the  O sprey Pandion haliaetus: th irty- 
four on the shores o f L ake Faguibine, plus 
ab o u t ten  on o th er lakes and th e  course o f 
th e  N iger. T he O spreys in the  w hole delta  
m ust com prise a large frac tion  o f the 
nesting popu la tion  o f E urope.

Large mammals. Periodically  flooded open 
hab ita ts , divided by m ultiple w ater courses,

are  scarcely su itab le  fo r w ild ungulates. 
H ow ever, certain  species are  adap ted  to 
them , such as th e  R eedbuck. In addition , 
th e  thorny  Sahelian savanna, w hich sur­
rounds th e  large lakes o f th e  tw o banks of 
th e  D elta, is th e  h ab ita t for G azelles. W e 
only saw tw o R eedbuck, one w arthog  and 
one h ippopo tam us in th e  course o f ou r 
aerial surveys. G oing up th e  N iger by b oa t 
from  G ao  to  M opti, B. des Clers encoun t­
ered fifteen h ippopo tam us in all this stre tch  
o f nearly 800 km . In  th e  desert region of the 
G ourm a, w hich he crossed by car, only two 
sm all herds o f gazelles w ere seen. A lm ost 
everyw here, on th e  o ther hand, m ainly by 
th e  lakes, excessive num bers o f livestock 
(cattle, goats, sheep) can be seen, the 
detrim ental effect o f w hich on th e  soil and 
th e  vegetation  is very m arked . In M ali the 
large anim als, hun ted  w ithou t con tro l and 
driven ou t by dom estic pasturage, have 
becom e so depleted  th a t its value for 
tourism  seem s inconceivable from  now  on.

In  these conditions, it is the  aquatic  
avifauna of the central de lta  w hich would 
assum e a decisive ro le as a  spectacu lar 
elem ent for th e  developm ent o f na tu re  
tourism  in Mali.

II Senegal delta

Geographical description

The Senegal de lta  lies betw een 16°40' and 
15°50'N. In con trast to  typical deltas w ith 
several outlets, th e  Senegal has only one: 
a  pow erful coastal cordon  contains the 
w aters o f the river in the in terio r and diverts 
th e ir ou tle t tow ards th e  south .

T he triang le  form ed by th is ‘b a rred ’ delta  
has as a base th e  coastal sec to r w hich ex­
tends from  the C hott Boul, an old outlet 
b locked by sand  fo r th ree  centuries, 90 km 
to  th e  p resen t m ou th  sou th  o f Saint-Louis. 
Its apex is in th e  region o f R ichard  Toll, 
80 km from  the coast.

T he valley is crossed by a  N E-SW  de­
pression  occupied by tw o large areas of 
perm anen t w ater: the Lac de G uier in Sene­
gal and L ake Rkiz in M auritan ia . These 
lakes cover 300 and  100 sq. km  respectively 
a t m axim um , and  regulate  the river’s flow.

Below R ichard  Toll, a  vast system  of 
alluvial plains and  décan ta tion  basins 
extends, flooded by th e  Senegal and by its 
tribu taries on the left bank , th e  G orom , 
L am psar and  D jeuss. O n the right bank, 
in M auritan ia , th e  w ater system  is less 
com plex, th e  m ajority  o f th e  branches being
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Figure 2. Delta o f the Senegai. Shaded area,
limits o f flood zones; , tracks o f observation
flights, 14-18 January, 1972.

‘fossils’. H ow ever, the  alluvial plains 
betw een the coastal cordon and the  river 
a re  extended n o rth  by a series o f depres­
sions and  sebkras running  paralle l to  the 
coast fo r nearly  100 km: this is th e  A ftout- 
es-Sahel.

A t the height o f  the flood, th e  w hole of 
these regions used to  be alm ost entirely 
under w ater; only the delta  em bankm ents 
and som e outlines o f th e  dunes show ed 
th rough . Since 1963, rice-grow ing m anage­
m ent w orks, p ro tec ted  by a netw ork o f 
dykes and barrages have prevented  vast 
areas on the left bank , in the territo ry  of 
Senegal, from  flooding. A m ong the zones 
thus d rained , the basin  o f N diaël, covering 
som e 15,000 hectares to  th e  west o f the Lac 
de G uier, was one  m ost favourab le  fo r the 
concen tra tion  o f  P alaearctic  w aterfow l 
(R oux, 1959). T oday, these are  essentially 
concentrated  in th e  D joudj depression, the 
largest décan ta tion  basin o f the delta  
rem aining in its na tu ra l state. Eleven 
thousand  hectares o f this basin, betw een 
the ‘b en d ’ o f the river and th e  G orom , w ere 
declared  a N ationa l P ark  in A pril 1971.

Hydrological conditions

The Senegal floods annually  as the m on­
soon rains fall from  M ay to  O ctober on the

upper basin o f  the river, over 900 km from 
its m outh . H ow ever, because of the gentle 
slope, th e  flood only reaches the delta  in 
Septem ber, reach ing  a  m axim um  a t the 
beginning o f N ovem ber. The A ftout-es- 
Sahel only floods w hen there  is a  strong 
flow. In  1971 it was very m ediocre and by 
the m iddle o f  January  1972 the floods had 
been re-absorbed  over nearly the w hole o f 
the  delta. Besides the Lac de G uier and 
perm anen t w ater courses, the  aquatic  
hab ita ts  in Senegal am ounted  to  the 
D joudj basin , som e depressions, notably 
betw een th e  L am psar and Djeuss near their 
confluence, and  the tidal lagoons and 
m angroves n ear Saint-Louis.

In M auritan ia  also, there  was only w ater 
in th e  m ost m arked  depressions: upstream  
in th e  ‘d ead ’ dunes betw een L ake Rkiz and 
the course o f  the river; dow nstream  in the 
pools and E tangs de G adianguer, de 
D iaouling, de  T ianbrank , linked to  the 
river by its p rincipal right-hand b ranch . In 
the A ftout-es-Sahel, the  sou thern  basins— 
C hott Boul, Lagune des T oum bos—still 
held a little  w ater. T he sebkras m ore to  the 
no rth  w ere dry.

As a  result th e  A natidae were lim ited to  a 
sm all num ber of well-defined w ater sur­
faces w here they w ere concen tra ted  in large 
flocks: ideal conditions for carrying ou t a
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com plete census. W e w ere also served by 
o u r know ledge o f the lay-out o f the delta  
and the experience of A. D upuy  who, since 
1968, had surveyed this region several tim es 
to  locate and count th e  w aterfow l con­
cen trations there (D upuy, 1968, 1971).

Dates and itineraries

W e used an A louette  I helicop ter and then  a 
P iper T ripasser ’p lane  with high wings. A 
first reconnaissance on 14 January  1972 
surveyed the  D joudj basin and flooded 
sectors on th e  left bank  o f  the river, along 
the rivers L am psar and D jeuss. On the 
m orning o f 17 January  we explored the 
M auritan ian  p art o f th e  river, on th e  right 
bank , dow nstream  to  the no rthern  limit o f 
the inundations in the A ftout-es-Sahel, at 
16°47'N. In the afternoon  we surveyed, on 
the left bank , the southern  system  o f the 
delta  to  the east o f Saint-Louis (zone of 
the th ree sm all lakes), th e  dry depression  of 
th e  N diaël, th e  Lac de G uier and the region 
o f R ichard  Toll. F inally , going upstream  to 
the  N E, we w ere unable  to  reach  Lake Rkiz 
due to  lack  of fuel. O n 18 January  after 
having again tried  in vain to  reach  th is lake 
by d irect flight from  Saint-L ouis, we com ­
pleted the survey o f the basins betw een the 
dunes situated  in its southw est extension in 
M auritania: Sekeirim , Sokam , T ou Kindji, 
T in Y eddir and El H ofra . T hen recrossing 
th e  w hole delta  by a N E-SW  diagonal, we 
arrived above the brack ish  lagoons which 
m ark  the m outh  of the  Senegal below 
Saint-Louis. W e inspected the succession of 
lakes along th e  coast to  C ap Vert, on the 
way to  D akar.

These various routes covered 1,500 km, 
1,100 km o f w hich w ere effective surveys. 
In  addition , on 15 and 16 January , we 
carried  ou t counts on foot and  by b oa t in 
th e  D joudj N ational Park , verifying and 
com plem enting our aerial counts in this, 
the  richest, sector o f the delta.

O ur observations therefo re  covered all 
th e  favourab le  areas fo r concentrations of 
A natidae in th e  low er basin o f  the Senegal 
w ith th e  sole exception of L ake Rkiz.

Results

T able 2 gives th e  results o f o u r counts for 
each species o f A natidae in the various 
sectors o f the delta. The reservations ex­
pressed in the preceding chap te r as to  the 
accuracy o f the num bers collected by aerial 
observation  also apply here. H ow ever, the

figures indicated  fo r the D joudj N ational 
P a rk  com bine the results o f estim ates by 
helicopter and  counts on foo t and by boat. 
It was only during g round  observations 
th a t G reen-w inged T eal Anas crecca, 
W igeon A.penelope and  Fulvous W histling 
D uck  w ere noted. These species, m ingled 
am ong concentrations o f  G arganey and 
W hite-faced W histling D uck, com pletely 
escaped our a tten tion  in the  helicopter.

Palaearctic  A natidae

W e w ould em phasize th e  very g reat num er­
ical superiority  o f P alaearctic  visitors over 
th e  E thiopian  A natidae . The quantita tive 
relationsh ip  betw een these two categories is 
the sam e here as in th e  central de lta  o f the 
N iger: 77% being P alaearctic  ducks.

The popu la tion  o f January  1972, nearly
200,000, consisted alm ost exclusively o f 
tw o species: 70% G arganey  and 28% Pin­
tail. The p ropo rtiona l represen ta tion  of 
these species is here too  th e  sam e as th a t in 
the central de lta  o f th e  N iger.

Follow ing our first investigations on the 
w intering o f P alaearctic  A natidae in the 
Senegal delta, we w rote: ‘The N ovem ber 
popu la tion  is no t less th an  150,000 indi­
viduals. A t least tw o-th irds o f it is com ­
posed o f G arganey, th e  rest m ainly com ­
prising Pintail, then  Shoveler, and in small 
num bers, T eal, Pochard  and  Ferruginous 
D uck ’ (R oux, 1959). Subsequent studies 
w ere to  reveal the presence, rare  if not 
occasional, o f tw o o th er species, M arbled 
Teal M armaronetta angustirostris and 
T ufted  D uck Aythya fu ligula  (to which we 
now add  W igeon). H ow ever, in 12 years 
th e  contingent o f w intering A natidae has 
scarcely changed in num ber o r com posi­
tion , despite the losses o f aquatic  hab ita ts 
suffered as a result o f ag ricu ltu ral m anage­
m ent since 1963.

T he th ird  fact w hich em erges from  our 
results is th e  very m arked  localization of 
th e  concentrations. T hree zones, com pris­
ing several w ater surfaces but each a well- 
defined entity, hold 95% o f the populations. 
T he m ost im portan t is the D joudj N ational 
P ark  w hich held 62% o f th e  to ta l, th e  large 
m ajority  o f the G arganey  (68%), nearly 
h a lf o f  the Pintail, v irtually  all the  Shoveler 
and th e  w hole popu la tions o f the th ree 
o ther species. These figures dem onstrate  
the bio-ecological value o f th is N ational 
P ark  as a refuge for w intering A natidae.

D joudj N ational Park. N ow here have we 
seen m ore spectacu lar concen trations o f
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Table 2. Numbers of Anatidae counted in the Senegal delta, 14—18 January 1972 (rounded totals)

Djoudj
National

Park

Con­
fluence of 
Lampsar 
& Djeuss

Mauri­
tanian
delta

Lake
Guier

Other
areas

Teal
Anas crecca 500 500

Garganey
Anas querquedula 95,000 38,000 240 1,620 1,600 135,000

Wigeon
Anas penelope 1 1

Pintail
Anas acuta 26,000 200 28,700 830 320 55,000

Shoveler
Anas clypeata 2,000 40 215 30 29 2,300

Pochard
Aythya J'erina 420 420

Ferruginous Duck
Aythya nyroca 230 3 230

Fulvous Whistling Duck
Dendrocygna bicolor 400 400

W hite-faced Whistling Duck
Dendrocygna viduata 35,000 6,300 500 510 680 43,000

Egyptian Goose
Alopochen aegyptiaca 250 250

Spur-winged Goose
Plectropterus gambensis 750 410 11 1,170

Comb Duck
Sarkidiornis melanotos 650 40 690

African Pygmy Goose
Nettapus auritus 4 4 60 39 110

Totals 160,000 45,000 30,000 3,500 2,700 240,000

ducks. T he aqua tic  hab itats are  o f two 
kinds. The basin  itself, a vast depression on 
salty soil w ith b rack ish  w ater, dries by 
evapora tion  from  M ay; in its centre there  
extends a lake o f 4,000 hectares (ha), o f 
uniform  dep th  (less th an  a  m etre in January) 
bo rdered  by m eadow s o f Vetiveria, Sporo- 
bolus, O riza , etc. T he rivers drain ing the 
basin, D joudj and  Tieguel, a re  perm anen t 
fresh w ater, bo rdered  by Tam arix  and 
Phragmites. B arrages near the ir junction  
w ith th e  Senegal prevent the w ater held in 
th e  basin from  re tu rn ing  to  the river when 
its level falls. T hus, in January , th e  w ater 
level in the N ationa l P ark  was 70 cm higher 
th an  the level o f the river. I t is clear th a t 
such w ater m anagem ent is biologically 
very im portan t in a region w here flood 
w ater is rapidly reabsorbed  because o f the 
dryness o f th e  clim ate.

T he concen tra tions occurred  principally  
a t th e  edge o f the central lake and on one of 
the adjoining depressions, the K har, where 
th e  dep th  o f th e  w ater was low er. This 
depression, in th e  process o f  d rying up, 
served as a  refuge for alm ost 50,000 G ar­
ganey and  7,000 P intail, as well as Teal. In

th e  first w arm  hours o f the day, the birds 
form ed a com pac t and continuous flock 
250-m long on  th e  bank . O ther flocks of 
G arganey , toge ther w ith P intail and 
W histling D ucks, occupied the side arm s 
o f the  p erm anen t sm all lakes. T he Shoveler 
w ere m ainly found along these w ater 
courses, w hile the P ochard  and Ferruginous 
D ucks w ere all sp read over a series o f  sm all 
w ater areas separated  by curtains o f 
Phragmites and  Typha to  th e  no rth  o f the 
central lake.

Confluence o f  the Lam psar and the Djeuss. 
In  the angle form ed by these tw o rivers 
near the ir junction  15 km north-east o f 
Saint-Louis, m arshes encom passed by thick 
form ations o f  Typha, are sem i-perm anent 
and partly  covered w ith Nymphaea. They 
hold the  o th er m ost im portan t p a rt (27%) 
o f the popu la tion  o f G arganey o f the delta, 
w ith a sm all num ber o f Pintail, Shoveler 
and a  good num ber o f W hite-faced Tree 
D uck. An even m ore considerable popu la­
tion  o f G arganey  has been seen there  in 
January  1971 (D upuy, 1971).



Figure 3. Concentration of Garganey Anas 
querquedula (c. 6,500 birds) at Djoudj National

Park, Senegal delta, 19 January 1972.
A. R. Dupuy

Mauritanian delta. The alluvial plains 
dow nstream  on the right bank  o f the Sene­
gal are  bounded  to  th e  w est by th e  coastal 
co rdon . H ere, th e  proxim ity  o f th e  sea 
accen tuates the salinity. In addition , the 
tide up the Senegal reaches, via the small 
rivers T ia llak t and Bell, th e  ill-defined 
depressions w hich spo t th e  plains. As a 
result, the depressions are  to tally  devoid 
o f vegetation . T he m ajority  o f these had 
little w ater in January , su rrounded  by 
vast expanses o f b are  m ud.

These w aters w ere a lm ost exclusively 
popu la ted  by P intail (52% o f the w hole 
popu la tion  o f th e  delta). H ow ever, a  very 
d istinct decrease was seen from  south  to 
n o rth . Very abundan t in the southern  
depressions, along the T iallak t, the species 
was poorly  represen ted  on th e  large central 
e tangs— D iaouling, T ian b ran k — and ab­
sent to th e  no rth , on the C ho tt Boul and in 
the A ftout-es-Sahel. This d is tribu tion  m ust 
be re la ted  to  the  hab ita ts  favourab le  to  the 
feeding o f the Pintail.

Lac de Guier. The large flocks o f w intering 
A natidae find refuge by day on th is vast 
p erm anen t lake w hen th e  o th er shallow  
w aters d ry  up. I t is also occupied  when the 
rice fields o f R ichard  Toll and  those near 
Rosso, 15 km north  o f  th e  lake, in M auri­

tan ia , a re  flooded. The irrigation  o f these 
rice fields from  F eb ruary  procures new 
feeding grounds for th e  ducks ju s t as the 
natu ra l aqua tic  hab ita ts  a re  reduced and 
the  feeding requ irem ents o f  the birds are 
increasing as the ir p re-nup tia l m igration 
approaches.

O n 17 January  the lake held less than  2% 
o f th e  w hole popu la tion  o f th e  delta ; bu t 
from  29 to  31 January  we witnessed large 
flocks o f G arganey— estim ated at 15,000 
b ird s— leaving at tw ilight and re tu rn ing  in 
th e  m orning. A t the sam e tim e a large 
reduction  in the contingents a t D joudj 
occurred ; we verified th is on a last visit to 
the N ational Park  on 1 F ebruary . This tran s­
fer o f p a rt o f the popu la tions o f D joudj to  
the Lac de G uier had  already  been observed 
in F ebruary  1971 (R oux, 1971).

O ther zones. On the o th e r aquatic  hab itats 
o f th e  delta, P alaearctic  A natidae w ere 
few o r non-existent. T he saline lakes near 
the m outh  o f th e  river below  Saint-Louis 
held none. N evertheless, tw o o th er districts 
presen ted  a certain  in terest. The region 
south-w est o f L ake Rkiz in M auritan ia  is an 
a lternation  o f paralle l no rth -east-sou th - 
west ‘d ead ’ dunes and inundation  corridors 
b o rdered  by forests o f Acacia nilotica. The 
w idest depressions—T ou Kindji, Tin Yed-
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Figure 4. More than 450 W hite Pelicans 
Pelecanus onocrotalus in the National Park of 
Djoudj, Senegal, January 1972. The nearly

unanimous reaction to the passing aircraft is 
striking.

d ir, El H ofra— contain  a rich floating 
vegetation  o f wild rice and w ater lilies. 
A lthough only holding 1,400 m igratory  
ducks (1,050 o f them  G arganey), these 
pools can play a no t u n im portan t ro le at 
the end o f the season because they dry up 
late.

To the south  o f  the delta, east o f Saint- 
Louis, th ree  long depressions w ere con­
nected not long ago to  th e  N diaël from 
w hich they  received surplus w ater. Now  
they only receive th e  outflow  o f the  sm all 
river o f  N galam , th e  last left-hand branch  
o f the Senegal, w hich is insufficient to  fill 
them  com pletely w hen the flood is weak. 
O n th e  only depression  holding w ater we 
no ted  520 G arganey . Som e years p re­
viously, large concentrations o f this species 
occurred  in this zone (A. D upuy, personal 
com m unication).

The coastal areas o f  the Cap Vert region. 
M id-way betw een th e  m outh  o f the Senegal 
and Cap Vert, along the coast, from  north  
to  sou th , there  is first o f all a  series o f fresh­
w ater basins in th e  hollow  o f the dunes— 
th e  N iayes— then a  series o f m ore or less 
extensive lakes, som e brackish  and  tem por­
ary, o thers sa tu ra ted  w ith salt and  p e r­
m anent, such as L ake R etba, th e  level of 
w hich is 2-40 m low er than  th a t o f th e  sea.

T he largest is Lake T anm a, a vast level 
depression filled by the rains from  Ju ly -  
A ugust and  persisting  in dry seasons 
according to  th e  annual variations in ra in ­
fall. It had  been dry fo r som e weeks by the 
tim e o f o u r survey. These lakes are  fam ed 
for a ttrac ting  num erous flam ingos and  the 
hun ters o f D ak a r p ractise  th e ir sport there  
at the expense o f th e  w aterfowl.

In the N iayes, nearly all drained  and 
converted  for th e  cultivation  o f food, we 
only saw  th irty  W hite-faced W histling 
D uck. In 1967 W hite-backed D uck were 
found there. M ore to  the south, only tw o of 
the five existing w ater areas held A natidae: 
the pool o f  N d iarhol, w ith 370 G arganey, 
som e Pintail and  Shoveler; L ake R etba, 
with 200 P in tail and  fifteen Shoveler. Black 
tailed  G odw it (940), R uff (3,000) and 
A vocet Recurvirostra avosetta (890) form ed, 
w ith num erous Stilt, th e  m ajority  o f the 
w aders present.

In au tum n, w hen these lakes presen t vast 
a reas o f shallow  w ater and w hen the post­
nup tia l m igration  is in full swing, they 
m ay be m ore im portan t.

E th iopian  A natidae

W hile the  P alaearctic  m igrants had  already 
been th e  subject o f m ore o r less com plete
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counts, until now  there  were no q u an tita ­
tive d a ta  available on th e  endem ic A natidae 
o f the  delta. W e estim ate th a t we counted 
v irtually  all o f  the ir popu la tion . In the 
m iddle o f January , this am oun ted  to  nearly
46,000 individuals, say th ree  tim es less than  
the m igratory  contingent. W hite-faced 
W histling D ucks constitu ted  94% o f this, 
th e  rest being provided m ainly by Spur­
w inged G eese and C om b D ucks, then 
Fulvous W histling D uck, Egyptian G eese 
and  Pygmy G eese. T he only o th er E th io­
pian  A natidae  recorded  in Senegal is the 
W hite-backed D uck, know n th rough  rare  
observations and recoveries, tw o of them  in 
the delta  in 1963 and 1967 (G . M orel, 1972).

This popu la tion  is rem arkably  sim ilar in 
s truc tu re  to  th a t o f the central de lta  o f the 
N iger. T he only appreciab le  differences 
here  are  the h igher percen tage  o f W hite­
faced T ree D ucks and  th e  sm aller p ro ­
portional quantity  o f  C om b D ucks and 
Egyptian G eese. H ow ever, it is possible 
th a t, fo r the W histling D uck, ou r figures 
include som e o f the birds dispersed at 
o th er periods along the valley o f the 
Senegal. The species was incom parab ly  less 
num erous in the delta  during January  1971 
(D upuy, 1971). F o r the  Pygmy G oose, the 
num ber only accounts for a fraction  of its 
local popu la tion , the sm aller water-lily 
m arshes possibly sheltering som e.

T able 2 gives the  num erical d istribution  
o f each species in the different sectors o f the 
delta. It spotlights the  un ique ro le o f the 
D joudj N ational Park , w here 80% o f the 
to ta l was concentrated .

F o r the m ajority  o f these birds, as for the 
Palaearctic  A natidae, the D joudj depres­
sion is m ainly a day roost. It could not in 
fact satisfy th e  feeding requirem ents o f such 
a  quan tity  o f ducks for a  long tim e. A t night 
they disperse to  seek th e ir food. To explain 
such a concentration  we m ust m ention, 
in particu lar, from  the tranquillity  which 
they enjoy in this area, free from  all hum an 
activities; even traffic and grazing are  fo r­
bidden.

A part from  th e  D joudj, p rincipal places 
o f concen tra tion  w ere th e  m arshes a t the 
confluence o f th e  L am psar and  the D jeuss, 
an im portan t refuge of W hite-faced 
W histling D uck, and the shores o f th e  Lac 
de G uier, th e  wild rice fields o f w hich held 
a th ird  o f  th e  popu la tion  o f the Spur-winged 
G oose.

A dditional observations

The Cormorants and the Ardeidae. These 
w ere so num erous, they w ere ignored, as

w ere the L aridae and  th e  m ajority  o f the 
species o f w aders. Only the results con­
cerning th e  species o f g rea test faunistic 
in terest a re  show n in T ab le  3.

Pelicans (F igure 4). Perhaps th e  w hole 
popu la tion  o f W hite Pelicans in Senegal 
was assem bled in th e  D joudj N ational Park: 
som e 8,000 individuals, a  p a r t o f which at 
least m ust try  to  breed there. T heir colony, 
abandoned  w ith the eggs destroyed, was 
discovered a t th e  end o f  February  a t the 
edge o f the D joudj river; th e  fall in the 
w ater level had  m ade th e  site accessible to  
the jacka ls (G . Jarry , personal com m unica­
tion). It was known th a t the  species breeds 
in th e  region: during  an aerial survey over 
the A ftout-es-Sahel in N ovem ber 1958, we 
had  located  an islet occupied  by a colony 
(M orel & R oux, 1962), la te r verified by R. 
de N aurois. H ow ever, nesting in the delta  
sensu stricto  had  no t been established 
before. Since spring 1972, w ork has been 
carried  ou t there to  ensure th a t the breeding 
site rem ains continuously isolated by w ater.

The P ink-backed Pelican, in small 
num bers, only occupied th e  w ater courses 
o f the D joudj and  th e  lagoons near the 
m outh  o f  th e  river. Its nearest know n breed­
ing colony in Senegam bia is situated near 
M ’ Bour, 200 km south o f th e  delta  (N aurois, 
1965a).

Storks, Ibises, Spoonbills, Flamingos and  
Cranes. W e did no t see m ore than  fourteen 
W hite Storks. The previous w inter, in the 
sam e period , A. D upuy (1971)saw  less than  
a hundred . Twelve years before, thespecies 
was observed in considerable num bers in 
the delta  (M orel & R oux, 1966). In the 
m iddle o f January , those  originating in 
N orth  A frica m ay already have re tu rned  to  
th e ir native land ; we w ere to  encounter 
dozens o f  them  in the sou th  o f M orocco at 
th e  beginning of February . H ow ever, the 
contingent from  the R hineland countries, 
the w intering o f which in Senegal is proved 
by over th irty  ringing recoveries, still 
rem ains in its w inter quarters. T here, too , 
its decline is only too  evident.

In con trast, we m ade a fo rtuna te  dis­
covery o f sixteen Black Storks Ciconia 
nigra, fourteen o f them  d is tribu ted  in two 
groups to  th e  south o f L ake Rkiz. There 
w ere only th ree  o r four records in the west 
o f trop ica l A frica, th e  m ost recen t in 1923. 
It is th e  ra rity  o f th e  species in its E uropean  
breeding a rea  w hich m akes ou r discovery 
in teresting— now  one o f  its w intering 
centres is know n—probab ly  th a t o f the 
Iberian  contingent (R oux & D upuy, 
1972).
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Table 3. Waterfowl other than Anatidae counted in the Senegal delta, 14-18 January 1972 
(rounded totals)

Djoudj
National

Park

Con­
fluence of 
Lampsar 
& Djeuss

Mauri­
tanian
delta

Lake
Guier

Other
areas Total

W hite Pelican
Pelecanus onocrotalus 8,000 530 10 8,500

Pink-backed Pelican
Pelecanus rufescens 110 160 270

White Stork
Ciconia ciconia 7 7 14

Black Stork
Ciconia nigra 2 14 16

Glossy Ibis
Plegadisfalcinellus 150 900 70 30 1,150

Spoonbill
Platalea leucorodia 750 100 100 950

G reater Flamingo
Phoenicopterus ruber 170 4,350 150 4,700

Crowned Crane
Balearica pavonina 260 3 15 280

Black-tailed Godwit
Limosa limosa 4,500 1,500 1,500 1,800 1,200 10,500

Ruff
Philomachus pugnax 500,000 1,600 700 1,400 500,000

Avocet
Recurvirostra avosetta 1 2,230 850 3,100

T he popu la tion  o f G lossy Ibises is very 
close to  th a t w hich we found in N ovem ber 
1958, the depression o f N diaël then  held 
nearly  all the  popu la tion  o f the delta  for the 
night. It is no t im possible th a t they nest in 
Senegal— as in th e  central de lta  o f the 
N iger—bu t we do not have any indications 
despite  th e  very extensive investigations 
carried  ou t for 15 years on  the reproduction  
o f  the w aterfow l o f  th e  low er Senegal 
(M orel & M orel, 1962; N auro is, 1965b, 
1969). W e believe these Ibises to  be m igra­
tory  and  o f P alaearctic  origin.

Regarding the  Spoonbills Platalea leuco- 
rodia th is is less doubtful: th e  im portan t 
colonies o f th e  Banc d ’A rguin on the coast 
o f M auritan ia  a re  only 400 km away, and 
young w hich we ringed in June 1960 were 
recovered in the  delta  in the following 
w inter. H ow ever, a re  Spanish and  D utch  
birds no t added here to  th e  M auritan ian  
ones? A t th e  Banc d ’A rguin in 1960, we 
found a Spoonbill ringed in the N eth er­
lands ; in M arch 1961, we observed tw o there  
w earing rings o f a  d ifferent type to  ours: clip 
rings, like those issued by the R ijksm useum  
o f Leiden. Since they reach the Saharan 
coast, the  D utch  Spoonbills may likewise 
spread to  Senegal. H ow ever, ou r earlier 
observations and  th e  m ore recen t ones o f 
A. D upuy (1971) did no t allow  us to  assum e

the presence o f  such a  num ber o f Spoonbills 
in w inter. In the D joudj, w here they roost, 
their flocks w ere mixed w ith several dozens 
o f A frican Spoonbills.

The b rack ish  etangs o f the M auritan ian  
delta, from  th e  G ad ianguer to  the lagune 
des T oum bos in the A ftout-es-Sahel, held 
th e  m ain p a rt o f th e  popu la tion  o f the 
G rea te r F lam ingo Phoenicopterus ruber. W e 
did no t see m ore  in 1958. These birds p ro b ­
ably com e from  the colonies o f the Banc 
d ’A rguin, w here the species nests e rra ti­
cally, and also from  those of th e  C am argue, 
as several ringing recoveries have proved. 
W e closely follow ed by ’p lane each flight of 
F lam ingos: we w ere looking for first-year 
birds and above all for th e  Lesser F lam ingo. 
H ow ever, th e  flocks only com prised 
‘adu lts’ o f  th e  large species.

Since the discovery in July 1965 o f a 
breeding colony o f Lesser F lam ingos in the 
A ftout-es-Sahel (N aurois, 1965c), they do 
no t seem to  have been seen again in this 
region. They w ere no t there  in January  
1972, no r on th e  coastal lakes o f C ap Vert. 
In  th e  m iddle  o f th e  L agune des Toum bos, 
we located  th e  site o f a colony of Flam ingos, 
no d oub t several years old; a lthough very 
eroded, the nests still form ed visible bum ps 
on th e  surface.

C row ned C ranes a re  th e  only cranes
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know n in M auritan ia  and Senegam bia. At 
tw ilight, the  b irds com ing from  the  north  
and  w est converge tow ards th e  D joudj de­
pression w here they roost. T he o rder o f 
the ir popu la tion  in the delta  then  m ust not 
be very m uch g reater than  300.

Waders. W e refer th e  reader to  ou r earlier 
pub lications fo r all in form ation  on the 
phenology o f w intering and th e  num erical 
sta tus o f th e  P alaearctic  w aders in  the 
Senegal de lta  (R oux, 1959; M orel & 
R oux, 1966). W e will only relate  the 
original d a ta  concerning Black-tailed 
G odw it, R uff and Avocet.

By day th e  B lack-tailed G odw its disperse 
over the feeding sites and  a re  difficult to  
check. They can only be coun ted  a t the 
p laces w here they assem ble, e ither for the 
night, o r for bath ing  and  resting in the day. 
W e canno t therefore conclude th a t there 
was a  decrease in the w intering population . 
This, how ever, w ould be qu ite  likely, con­
sidering th e  reduction  in aqua tic  hab ita ts  of 
th e  delta  and  very active shooting  in the 
rice fields w here they are  considered harm ­
ful.

T he Ruffs, on th e  o ther hand , rem ain 
ex traord inarily  abundan t; on the edges o f 
the depression o f th e  K har, in the  D joudj 
N ational P ark , m ore than  500,000 as­
sem bled for th e  night. A t th e  end of 
F ebruary , the  sam e roost, transferred  to  the 
bank  o f the central lake, held nearly a 
million birds (G . Jarry , personal com ­
m unication).

W e had  already  observed Avocets 
w intering in th e  delta  bu t always in a lim ited 
num ber. I t was therefo re  a surprise  to  see 
such flocks o f them  on the M auritan ian  
etangs and the lagoons o f th e  m outh  o f the 
river. N early 1,000 frequen ted  th e  coastal 
lakes o f  Cap Vert and A. D upuy (personal 
com m unication) was to  see several 
hundreds o f them  in the de lta  o f th e  Sine- 
Saloum  in M arch. T he w intering popu la­
tion  on th e  west coast o f A frica is therefore  
g rea ter th an  was supposed—o r than  it was 
10 years ago. Its increase could be related  to 
th e  increase in th e  w est E u ropean  popu la ­
tion . On th e  geographical orig in  o f these 
w intering  birds th e  only ind ication  is the 
recovery in Basse C asam ance o f  one ringed 
as a  chick in Belgium.
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Summary

The central delta of the Niger was surveyed by 
air between 3 and 5 January 1972 and the Senegal 
delta from 14 to  18 January 1972. Details of the 
hydrological conditions are given. Attention was 
concentrated on the Anatidae, particularly those 
of Palaearctic origin. Useful information was 
also gained on many other types o f waterfowl. 
Detailed lists o f the birds counted are provided, 
together with assessments o f their relative im­
portance and the environmental features affecting 
their distribution.
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Figure 1. Male Garganey Anas querquedula in 
full breeding plumage at Slimbridge.

Figure 2. The num ber o f Garganey recorded 
on each visit to the hippo wallow during the 
palaearctic winters from 1968 to 1972.
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represen ted  waves o f passage m igrants. 
Season 1971-72 was very d ifferent from  
the  o thers w ith th ree  d istinct peaks, the 
first in late D ecem ber, the  second and big­
gest in the first h a lf o f F eb ruary  and the 
th ird  one in la te  M arch.

T here is certainly no regu lar p a tte rn  of 
m igration . It is possible th a t som e birds 
rem ain  all w inter, b u t the  p ronounced  peaks 
particu larly  tow ards the  end o f  th e  season 
im ply waves o f passage m igrants. T he very 
large peak  in F eb ru a ry  1972 is m ore am ­
biguous. Its short d u ra tion  precludes the 
possibility th a t th e  birds w ere overw inter­
ing and they m ay have been m aking an 
early re turn  to the ir b reeding grounds. 
A n a lternative exp lanation  is th a t the 
G arganey  seen a re  only p a r t o f  a larger 
popu la tion  and  th a t th e  fluctuations re­
corded are  due to  local m ovem ents. C ounts 
in o th er parts  o f E ast A frica m ight th row  
som e light on these. T he num bers involved 
on the h ippo  w allow  are  negligible relative 
to  the  to ta l num ber o f m igrants leaving the 
palaearc tic  region.

F o r m ost o f the tim e th a t G arganey  are  in 
A frica th e  m ales are  in eclipse, b u t by M arch 
m ost have m oulted  into th e  breeding 
p lum age and the sexes can readily  be d is­
tinguished. T able 1 shows th a t m ales p re ­
dom inated  in all years except 1971 when the 
sexes w ere abou t equal in num ber. The 
overall ra tio  was 1 m ale : 0-9 fem ales. 
Possibly th e  sexes m igrate separately.

Table 1. Sex ratios in Garganey on the hippo 
wallow in March/April

Year

No. 
of birds 
sexed

No. 
o f males

No.
of

females

Sex ratio 
(male: 

females)

1969 612 341 271 1:0-79
1970 932 517 415 1:0-80
1971 3,684 1,815 1,869 1:1-03
1972 1,223 803 420 1:0-52

Totals 6,451 3,476 2,975 1:0-86

N orthern  Pintail Anas aaita

No P intail w ere recorded during  1968-69. 
As w ith G arganey , the p a tte rn  o f m ove­
m ents in the  th ree  succeeding seasons dif­
fered m arkedly  (F igure 3). A few were 
presen t in term itten tly  th ro u g h o u t N ovem ­
ber and D ecem ber 1969 bu t it was no t until 
January  th a t they  arrived in any  num bers 
and rapidly  built up to  a peak  o f 111 on 
29 January , b u t w ere gone a  few days later. 
A second, sm aller peak  follow ed in mid-

February  and  possibly a  th ird , even sm aller 
peak  in early M arch after which none was 
seen. T he pattern  in the next season was not 
so very different except th a t a  sm all but 
significant num ber w ere present during 
m ost o f N ovem ber and  D ecem ber. T here 
w ere again th ree  d istinct peaks bu t the 
second was the  largest and  reached a  to ta l 
o f 250. T he dep artu re  o f th e  b irds was m ore 
prolonged  and  som e w ere p resen t until the  
m iddle o f  M arch. T he th ird  season 1971-72 
show ed a  radically  d ifferen t p a tte rn . N one 
was seen until 14 D ecem ber, bu t thereafter 
there  was a  rap id  rise to  a  peak  o f 213 on 
14 January . D uring the rest o f the season 
there  was a progressive decline in terrup ted  
in early F ebruary  and M arch by irregu­
larities w hich m ight perhaps represen t the 
second and th ird  peaks o f previous seasons. 
T he dep a rtu re  was delayed as a  few Pintail 
lingered into A pril.

T here  is a  suggestion o f th ree  peaks 
w hich, as w ith th e  G arganey , m ay represen t 
passage m igrants. N o d o u b t th e  tim ing o f 
th e  m igrations varies w ith th e  w eather on 
th e  breeding grounds fu rth er north .

The P intail w ere m uch shyer than  the 
o th er species. They tended  to  keep to  the 
m iddle o f the  w allow  in a single large flock, 
bu t could be counted  satisfactorily  th rough  
b inoculars. H ow ever, they  readily flew if a 
to u ris t vehicle app roached  too  closely.

O ther pa laearc tic  m igrants

O ther species o f pa laearc tic  m igrants 
occurred  only sporadically  and w ere p ro ­
bably vagrants. Som e G reen-w inged Teal 
Anas crecca w ere usually p resen t each year. 
In 1969-70 the first Teal was seen on 16 
D ecem ber and  som e rem ained  until 27 
F ebruary . The m axim um  seen at any one 
tim e was four. In 1970-71 one Teal was 
seen on 4 N ovem ber b u t no m ore were 
recorded until 10 D ecem ber. T he m axim um  
to ta l was eight. Only one was seen during 
the  1971-72 season, on 16 O ctober.

Som e C om m on Shoveler Anas clypeata 
appeared  in the 1970-71 season. T he first 
was a group  o f th ree  on 26 O ctober. 
N um bers reached a m axim um  o f eight, and 
som e birds w ere p resen t m ost o f th e  tim e 
until 1 F ebruary . Both m ales and fem ales 
w ere presen t. T he only o th e r Shovelers seen 
w ere th ree  on 14 F eb ruary  1972.

O ther ra re  pa laearc tic  m igrants were 
seen during th e  1970-71 season. Some 
E uropean  Pochard  Aythya ferina, up to  a 
m axim um  o f four, w ere p resen t con tin ­
uously from  10 D ecem ber until 25 January .
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Figure 3. The num ber of Northern Pintail 
recorded on each visit to the hippo wallow 
during the palaearctic winters from 1969 to 1972.

They provide only the second record  for the 
species in E ast A frica. The first was also 
from  this hippo wallow, seen during the 
previous season by D r M. P. L. Fogden.

A  single T ufted  D uck  Aythya fuligula, on 
11 January  1971, com pletes the  list o f 
pa laearc tic  species.

Resident Ethiopian species

Five species w ere m ost frequently  seen.

W hite-faced W histling D uck Dendrocygna 
viduata

This was usually presen t each m onth  al­
though  it has been seen only once, on 8 
O ctober, since Ju n e  1971. Possibly it was 
affected by the n ear d rying-out th a t year. 
T here is no consistent seasonal p a tte rn  in 
the appearance  o f  the species except th a t 
num bers w ere always high in O ctober. 
Some large flocks w ere then present in 1969 
w ith th e  m axim um  o f 139 on 27 O ctober.

Egyptian G oose Alopochen aegyptiacus

T he only species p resen t 100% o f the tim e 
was the Egyptian G oose. This is easy to 
count since the b irds are  m ost re luctan t to

fly and m erely run aw ay if approached  too 
closely. F o r th e  m ost part, how ever, they 
are  very tam e and do no t m ove very far. 
T here was little  danger, therefore , o f birds 
being coun ted  tw ice th rough  flying from  
p a rt o f th e  w allow  to  ano ther. T he average 
num ber reco rded  was 167 bu t there  were 
considerable varia tions from  this figure as 
can be seen from  F igure 4. The geese were 
usually on land  and  rarely  en tered  the w ater 
except to  b a th e  o r to  feed on algae near the 
shore. T here  w ere alw ays a few, how ever, 
using th e  h a lf subm erged hippos as perches. 
O ccasionally , large rafts o f b irds were 
found on the  w ater, particu larly  at the 
no rthern  end.

T he m onthly  m eans p lo tted  in Figure 4 
show  no consistent p a tte rn  over the years, 
though  m axim um  num bers tended  to  be 
presen t betw een July and O ctober, 1968 
being excepted. T here was no obvious cor­
relation  with rainfall. N o doub t the geese 
using the w allow  do no t form  a d istinct 
popu la tion  and  th e ir hom e range extends 
over a w ider a rea  o f the  park .

It is w orth  record ing  th a t th e  species in 
th e  wild, a t least in th e  R uw enzori P ark , is 
noth ing  like as aggressive as is suggested by 
Johnsgard  (1965) who says th a t because of 
th e ir aggressive d isposition they are  not 
gregarious to  any extent. This was certainly 
no t true  o f the  birds in the park  w hich often
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Figure 4. Histograms: the average num ber of monthly rainfall at Mweya, about 10 km south-
Egyptian Geese present each m onth on or near west of the wallow,
the hippo wallow from 1968-1972. Columns:

occurred  together in flocks o f fifty o r m ore. 
P itm an (1965) also records exceptional 
flocks am ounting  to  several hundreds. 
M ated pairs w ere som etim es aggressive to  
o ther geese, particu larly  o th e r pairs, bu t 
w ere rem arkab ly  to le ran t o f b irds in non­
breeding flocks.

H o tten to t T eal Anas punctata

This was only a  sporad ic  v isitor and  the 
m axim um  seen at any o n e tim ew aso n ly ten .

R ed-billed P in tail Anas erythrorhvncha

This was one o f the m ost regular visitors 
a lthough there  are  som e long gaps. N um ­
bers w ere usually less than  a dozen except

for a tim e in the second half o f 1970 and 
early 1971 and  again in 1972 w hen some 
larger flocks appeared . T he m axim um  seen 
was forty-eight on 13 M arch 1971.

C om b D uck Sarkidiornis melanotos 
(F igure 5)

This was very irregu la r in its appearance 
and the m axim um  was no m ore than  
eighteen. P itm an (1965) m entions th a t the 
C om b D uck  is p robab ly  polygam ous in 
East A frica. Only one b ro o d  was seen d u r­
ing the p resen t counts and  th a t consisted 
o f six young accom panied  by a pair, an 
adu lt m ale and fem ale. T here w ere only 
fifty-seven m ales ou t o f a  to ta l o f 407 sexed 
birds. The d is tribu tion  by group size is 
show n in T able 2. In m ost cases (68%) there



Figure 5. Copulation in the Comb Duck 
Sarkidiornis m. melanotos at Slimbridge.

Philippa Scott

Table 2. Group sizes of Comb Duck seen on the 
hippo wallow

Group
size

Total
groups

Singl

All
males

e sex

All
females

Mixed Un-
sexed

1 95 14 59 _ 22
2 65 - 39 13 13
3 27 - 16 3 8
4 22 1 11 4 6
5 13 - 4 5 4
6 7 - 2 4 1
7 2 - _ 1 1
8
o

1
1

- - - 1
1y

10
1
1 - 1 -

1

11 1 - - I -

w ere e ither one o r  tw o birds. T he groups 
o f m ixed sexes com prised a high p roportion  
(43%) o f pairs. M any o f  th e  males in the 
bigger g roups w ere juveniles o r no t in 
breeding condition . T hose th a t were, i.e. 
w ith well developed com bs on the bill, were 
m ainly solitary. These results a re  not 
conclusive and do  no t preclude th e  pos­
sibility o f polygam y b u t they  are  m ore in 
keeping w ith a m onogam ous situation .

T he C om b D uck  is ano ther species w ith a 
repu ta tion  for aggressiveness and Johns- 
gard  (1965) says th a t the  sexes do not 
associate m uch because th e  fem ales try  to

avoid con tac t w ith the  m uch larger males. 
T he fact th a t qu ite  a few o f the adu lt males 
w ere solitary  tends to  support this con­
ten tion  bu t on the  o ther hand  no sign o f 
aggression w as noticed  betw een th e  sexes 
o r betw een m em bers o f  the sam e sex. The 
situation  m ay have been different if the 
birds had  been breeding. It is possible th a t 
th e  excessive aggression reported  in this 
and som e o th e r species o f wildfowl is seen 
only in collection b irds and results from  the 
artificial conditions o f  captivity.

Other E thiopian species

T he Y ellow-billed D uck Anas undulata was 
rare . This is surprising  since it is no t an 
uncom m on b ird  in U ganda and  large num ­
bers frequent a  sw am p no rth  o f  th e  road 
betw een M asaka and M barara  no m ore 
than  150 km from  the R uw enzori Park. 
T he species d id  no t occur a t th e  wallow  
until a  single b ird  arrived on 19 O ctober 
1970 and  it rem ained there  until 3 May 
1971. A second b ird  appeared  in M arch 
1971.

A  party  o f  eleven Fulvous W histling 
D ucks Dendrocygna bicolor visited the 
wallow  on  22 O ctober 1969, bu t all bu t one 
had  gone 2 days later. This individual 
rem ained until 9 N ovem ber.

T he E th iop ian  species show  no regular



Wildfowl on hippo wallow 87

pa tte rn  o f m ovem ents a t the wallow. N ot 
m uch is know n about th e  local m ovem ents 
o f these species bu t M ackw orth-P raed  & 
G ran t (1957) say th a t the C om b D uck is 
‘definitely m igratory  in K enya’, the R ed­
billed Pintail ‘som ew hat m ig ra to ry ’ while 
the H o tten to t Teal is ‘subject to  consider­
able seasonal m ovem ents’. It is also likely 
th a t th e  o ther E th iop ian  ducks on the 
w allow  show  seasonal m ovem ents o r have 
large hom e ranges o f  w hich the  wallow is 
only a  sm all part.

Conclusions

A lthough th e  a rea  o f w ater studied is re la­
tively sm all, and the to ta l num bers o f w ild­
fowl counted  no t large, th e  frequency and 
regularity  o f  th e  counts is novel in East 
A frica. The tim ing o f the influxes o f the 
palaearc tic  m igrants a t an equato ria l site 
is o f p a rticu la r in terest; indeed any quan ti­
tative d a ta  on these species in U ganda were 
h itherto  lacking. T he causes o f  the fluctua­
tions w ould seem to  lie outside the im ­
m ediate neighbourhood  o f the wallow. 
T he results em phasize the desirability  of 
counts over several seasons before  con­
clusions are  draw n regarding the im port­
ance o f any particu la r w etland as w aterfow l 
hab itat.
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Summary

Counts of wildfowl were m ade on an equatorial 
hippo wallow in Uganda from February 1968 to 
June 1972 at an average ra te  of six counts each 
month. Thirteen species of wildfowl were re­
corded including six palaearctic migrants. The 
Egyptian Goose Alopochen aegyptiacus was the 
only species present on all occasions but its 
numbers varied considerably. No obvious 
pattern was apparent. O ther Ethiopian species 
appeared erratically. Up to  700 Garganey Anas 
querquedula and 250 N orthern Pintail Anas acuta 
occurred during the palaearctic winter. The 
pattern o f movements differed markedly each 
year and it is suggested that many of these were 
passage migrants resting on their way to or from 
wintering areas further south.
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Waterfowl in north-east Asia

A. A. K 1 S T C H I N S K I

By ‘north -east A sia’ is m eant th e  territo ry  
northw ards and  eastw ards o f th e  m iddle 
reaches o f  th e  L ena river and  o f  the  low er 
reaches o f Amur, including Sakhalin, Kamt­
chatka , and th e  K urile Islands. M ost o f this 
huge a rea  is m ountainous. W etlands suit­
able for b reeding w aterfow l occupy com ­
paratively  sm all a reas in th e  river valleys 
and coastal low lands. In these places w ater­
fowl w ere ab u n d an t, and  in som e cases still 
are. Large num bers o f  w ater birds m oult, 
m igrate and  w in ter in th e  coastal w aters o f 
th e  East A rctic and  Pacific seas.

F o r several reasons, in th e  last 20-25 
years, w aterfow l populations in north-east 
A sia have greatly  decreased . W e have 
alm ost no quan tita tive  inform ation  con­
cerning th e ir sta tus in  the past, and som e 
valuable faunistic studies m ade in p re­
vious years can only be used now  w ith es­
sential corrections. D a ta  on th e  absolu te 
num bers o f w aterfow l have appeared  only 
recently. T he country  is poorly  studied as 
yet, and this essay is the first a ttem pt to 
discuss d a ta  ob ta ined  to  date.

Breeding distribution of waterfowl 
populations

The general p a tte rn  as it is now  known is 
p resen ted  in F igure 1. In  the  arctic  tundras 
o f Y akutia and  a long  the  no rthern  coasts o f 
the C hukchi Peninsula, w aterfow l num bers 
are  still ra th e r high. Long-tailed Duck*, 
W hite-fronted  G eese and eiders (in som e 
places Pacific E ider and Spectacled E ider) 
predom inate . A ttem pts have been m ad e to  
determ ine w aterfow l num bers—generally 
from  a irc ra ft (T able 1). D ata  on geese are 
th e  m ost reliable. W e estim ate the to ta l 
num bers o f geese in th e  Y akutian  and 
C hukchi arctic  tund ras  (excluding W rangel 
Island) as 250—300,000. D ifferent species o f 
geese (except Snow  G eese) cannot be d is­
tinguished from  th e  air, as a rule: how ever, 
the W hite-fronted  G oose strongly p re ­
dom inates everyw here in th e  arctic  tund ra  
w estw ards o f K oliuchinskaya Bay. Only in 
shrub tund ras does the Bean G oose replace 
it. On W rangel Island , up to  60,000 pairs of 
Snow  G eese b reed  in norm al years (Syroe- 
tchkovski, 1972), as well as several th o u ­
sand Brent G eese. A long the  shores o f the

*Scientific names are listed in Appendix A.

C hukchi P eninsu la  w estw ards to  th e  Am- 
guem a lagoon  and A nadyr G ulf, th e  rare 
E m peror G oose breeds (K istchinski, 1971; 
P ortenko , 1972).

Breeding popu la tions o f Long-tailed 
D uck  in th e  arctic  tu n d ra  o f E ast A sia 
(Table 1) p robab ly  num ber hundreds o f 
thousands; th e  breeding stock o f King Eider 
is perhaps up to  100,000. T he Pacific E ider 
is very com m on along th e  coasts o f  C hukchi 
Peninsula w estw ards to  th e  T chaunskaya 
Bay. T he Spectacled E ider is m ost abun ­
dan t in th e  delta  o f  th e  Ind ig irka river 
(Table 1; K istchinski & Flint, in p rep ara­
tion) and  in tu n d ra  w estw ards o f th e  K olym a 
m outh  (V orobyev, 1963).

In  th e  sou thern  tund ra , eiders disappear, 
and  Pintail, G reen-w inged T eal and  Baikal 
Teal (the teal species are  hard ly  distinguish­
able from  th e  air), and  Scaup app ea r as 
com m on species. A erial counts at the end 
o f sum m er o f P in tail and teal m ade by 
Y egorov (1965; in litt.) in 1964-1966 in the 
sou thern  parts  o f the Y ana-K olym a tund ra  
(Table 1) w ere incom plete. Even in the 
tu n d ra  q u an tita tive  d a ta  are  p oo r, and  
m any areas a re  no t studied yet.

In th e  fo rest-tund ra  and northern  thinly- 
forested  areas P intail, G reen-w inged Teal, 
Baikal Teal, W igeon, W hite-w inged Scoter, 
Black Scoter, Scaup, Long-tailed D uck and 
Bean G eese predom inate  (F igure 1). Table 
2 sum m arizes som e d a ta  on the population  
density  o f  ducks. O ne should  realize th a t 
dabbling ducks (especially teal) are decided­
ly underestim ated  from  aircraft (see figures 
for 1966-1970). In 1972, ou r to ta l results 
a re  p robab ly  too  high, because m ost o f the 
counts w ere m ade in favourab le  hab ita ts ; 
how ever, d a ta  on Baikal Teal are  too  low. 
T he results a re  thus no t too  accurate , bu t 
they  show  th e  general p a tte rn . W e can see 
th a t th e  p roductiv ity  o f low lands betw een 
Y ana and K olym a rivers is som ew here still 
high enough. H ow ever, num bers o f Bean 
G eese have strongly  decreased  here.

U nfortunately , we have no quan tita tive  
d a ta  on th e  b reed ing  w aterfow l populations 
o f A nadyr and  K oryak  low lands, n o r on the 
low lands o f C en tra l Y aku tia  w here w ater­
fowl num bers have recently  greatly  d im in­
ished. W aterfow l a re  ab u n d an t on the 
Parapolsk i D ol (V. D . Y akhontov, personal 
com m unication). In  the m ountains o f the 
K olym a H ighlands th ere  are  few w ater 
b irds ; G reen-w inged T eal, H arlequ in  D uck,
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Figure 1. W aterfowl breeding distribution in 
north-east Asia. Key: a—lowlands and flats 
rather rich in wetlands; these areas are poten­
tially productive in waterfowl; b—known areas 
of high concentration of waterfowl; for most of 
them quantitative data are available: c—known 
areas of relative abundance of waterfowl; 
usually, quantitative data are absent ;d —bound­
aries between the provisional zones with the dif­
ferent waterfowl situations. Localities, time of 
survey, main species, and source: 1—delta of the 
Lena (see Table 1:1); 2—tundras o f  the Yana 
delta (see Table 1:2); 3—lowlands between 
Yana and Sundrun rivers (see Table 1:3-4);
4—tundras between Alazeya and Kolyma rivers, 
1966 (see Table 1:5); 5—northwestern shores of 
Tchaunskaya Bay and Ayon Island, 1958; 
W hite-fronted Goose, Long-tailed Duck, Pacific 
Eider, King Eider (Lebedev & Filin, 1959); 6— 
Wrangel Island, Snow Goose (120,000—Syroet- 
chkovski, 1972), Pacific Eider, Brent Goose;
7—northern coasts of the Chukotski Peninsula 
(see Table 1:6); 8—Uelkal area, 1961; Pintail, 
Long-tailed Duck, Common Eider (Portenko, 
1972); 9—Anadyr m outh area, 1957; Pintail 
(Kuzyakin, 1965): 10—forest-tundras of the 
Yana delta (see Table 2, left column); 11 — 
middle reaches of the Indigirka, old data, 
White-winged Scoter, Pintail, Baikal Teal,

Bean Goose (Mikhel, 1935); 12—southern 
tundra and forest-tundra along the Alazeya 
river, 1963; Long-tailed Duck, Pintail, Scaup, 
Lesser W hite-fronted Goose, W hite-fronted 
Goose, Bean Goose, Baikal Teal, White-winged 
Scoter (Vorobyev, 1967); 13—middle reaches of 
Kolyma river (see Table 2, three right columns);
14—middle reaches of the Anadyr river, old 
data; Wigeon, Pintail, Green-winged Teal, Bean 
Goose, Scaup, Black Scoter, White-winged 
Scoter, Long-tailed Duck (Portenko, 1939):
15—valleys of the Koryak Highlands, 1959—
1961 ; Pintail, Green-winged Teal, Black Scoter, 
White-winged Scoter, Scaup, Bean Goose (our 
observations): 16— Karaginski Island; Harlequin 
Duck (up to 4.000), Pacific Eider (hundreds) 
(Gerasimov, 1972a); 17—Kolyma Highlands 
sea slope, 1963-1964; Green-winged Teal, 
Harlequin Duck, Goosander (Kistchinski,
1968); 18—central Yakutia, 1950s; Pintail, 
Green-winged Teal, Tufted Duck (Vorobyev, 
1963); 19—lagoons of north-east Sakhalin; 
Green-winged Teal, Baikal Teal, Garganey, 
Mallard, Wigeon, Gadwall, Long-tailed Duck, 
Harlequin Duck, mergansers (Vshivtsev & 
Tchernyshev, 1965); 20—large lakes of the lower 
Amur region; Mallard, Falcated Duck, Green­
winged Teal, Garganey (see Table 3).



Table 1. Results of waterfowl censuses in the tundras of Yakutia and Chukotski Peninsula: (a) birds per 10 sq. km; (b) total numbers, in thousands

Bewick’s
Swan

Geese (mostly 
W hite-fronted)

Long-tailed
Duck King Eider

Spectacled
Eider Pintail

Teal (G reen­
winged and 

Baikal)

(o. Territory (a) (b) (a) (b) (a) (b) (a) (b) (a) (b) (a) (b) (a) (b)

. Delta o f the Lena, arctic 
tundras, aerial counts, 1963, 
estimated (Yegorov, 1965)

1-7 4-2 27-2* 68* No count 2-4 6 No count 1-2 3 1-6 4

Eastern parts of the delta of 
the Yana, shrub- and moss-lichen 
tundras, ground counts (original, 
1972)

Very rare Very rare 15-2 No esti­
mate

Very rare N ot observed Common 
(no count)

Rare (no 
count)

i. Lowlands between Yana and 
Indigirka, all subzones of the 
tundra, aerial counts, 1964, 
estimated (Yegorov, 1965)

1-5 10-5 15-5 108-5 No count 1-6 11-2 No count 7-5 52-5 10-3 72

■. Tundras (all subzones) between 
Khroma and Sundrun rivers, 
1971 (Kistchinski & Flint, 
1972)**

? 1-2 20-25 40-70 1-19 40-60 Very rare in 
1971 (usually 

common)

2-100 30-40 0-6  No esti­
mate

Very rare

i. Tundras between Kolyma and 
Alazeya rivers, all subzones, 
aerial census, 1966 (Yegorov, 
in litt.)

16-6 No count 6-2 No count 26-5 36

Í. Northern shores of the Chu- 
kotscki Peninsula (Vankarem- 
skaya lowland) arctic tundras, 
ground counts, 1970 (Kistchinski, 
Ì972 and unpublished.)

Not observed 10-15 30-50 65 200 10 30 Accidental Only moulting 
flocks

Accidental

*Since the census year geese numbers have essentially diminished here (Nagretski 1972).

**This territory partly intergrades with the foregoing one. Total numbers o f swans, geese and Long-tailed Duck are estim ated by means of aerial counts; all the other da ta— by 
means o f ground counts.
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Table 2. Results of waterfowl counts in the forest-tundra and northern taiga of north-east Asia (birds 
per 10 sq. km)

Species

Forest tundra, 
southern parts 
of the delta of 

Yana river, 
ground census, 
June 1972 (total 

studied area 
1,500 ha.: our 

data)*

Northern taiga, middle reaches o f Kolyma river 
(near Sredne-Kolymsk), aerial counts, total 

area censused 10,000 ha.** (Yegorov & 
Perfilyev, 1970; Perfilyev, 1972)

August 1966 August 1967 August 1970

White-winged Scoter 16-0 52-8 10-4 ÌI
Scaup and Tufted Duck 5-4 52-8 23-1 iÍ 28-0
Long-tailed Duck 5-4 22-5 5-6 )
Pintail 45-4 16-1 25-7'I
Wigeon 10-6 12-1 15-0 32-0
Green-winged and Baikal Teal 18-6 2-6 1-0,1

Total 101-4 161-3 81-8 60-0

*Counts were m ade in optim um  habitats, and cannot be extrapolated to  the total area  o f the delta.
** Counts were m ade in the lowlands rich in lakes, and can hardly be extrapolated to the whole Y ana— Indigirka 
forested lowlands; these a re  probably optim um  figures.

and m ergansers are  m ore com m on (K ist­
chinski, 1968).

T here are  alm ost no quan tita tive  da ta  on 
th e  breeding w aterfow l o f Sakhalin  and 
K am tcha tka . In  Sakhalin , m ost o f th e  birds 
b reed on the coastal low lands in the n o rth ­
east o f the island (F igure 1); in K am t­
cha tk a— on coastal low lands, river valleys, 
and  near therm al lakes in volcanic areas. In 
general, we do no t know  any g rea t concen­
tra tions o f b reeding w aterfow l here. On 
K araginski Island, up to  4,000 H arlequins 
and hundreds o f Pacific E iders b reed (G era­
sim ov, 1972a); on the C om m ander Islands,

several hundreds o f pa irs o f Pacific Eiders 
as well as few o ther ducks— in to ta l no t 
m ore th an  2,000 pairs (M arakov, 1965).

The num ber o f breeding w aterfow l in the 
low er A m ur region has recently  greatly 
decreased. M ost o f th e  ducks rea r young in 
the low lands near large lakes— B olon’, 
U dyl’, and in the E voron-T ugur depression. 
N o large-scale counts w ere m ade there; 
g round  censuses carried  out on som e of 
these optim al w etlands (Table 3) show  that 
the ir p roductiv ity  is still ra th e r high. In the 
E voron G am e M anagem ent area, before 
th e  hunting  season it can reach 12,000-

Table 3 Waterfowl productivity of the optimum wetlands in the Amur basin

Birds per 1,000 ha. Birds per 10 km
Territory of wetlands of census route Source

Game management area “ Utinoye” 84 broods — Yakhontov, 1965
near Khabarovsk (1963)

Gam e m anagement area “ Utinoye” — 3-47 Stcherbakov, 1968
near Khabarovsk (1965-1967)

Gam e management area “ Utinoye” 73-100 broods — Sapaev, 1971
near Khabarovsk (1963-1969)

Lake Bolon’ — 6-48-5
(1965-1967)

Stcherbakov, 1968

Lake Bolon" 70 broods — Sapaev, 1971
Lake Udyl’ and adjacent area 152 broods — Yakhontov, 1965
Lake Evoron 100-2,500 — Roslyakov &

birds — Koltchin, 1972
Lake Tchukchagirskoye and — 113-116 Stcherbakov, 1965

adjacent area
Valleys o f Nai, Ulike and Amir rivers — 27-63 Stcherbakov, 1965

which are not flooded in summer
Valleys o f Amur, Amgun’ river, and — 3-15 Stcherbakov, 1965

their tributaries which are flooded
in summer



Figure 2. Moulting areas of waterfowl in 
north-east Asia. Key: a—known moulting con­
centrations; b—m oulting areas where birds 
are more scattered. Localities, time of survey, 
main species, and source: 1—Novaya Sibir 
Island. 1950s, Brent Goose, thousands (Sheva- 
reva, 1959; our enquiry); 2—Wrangel Island, 
Snow Goose (hundreds of thousands), Brent 
Goose; 3—southern coast of Wrangel 
Island, Long-tailed Duck (Portenko, 1972);
4—northern coasts o f the Chukotski Peninsula 
and Bering Strait area; Long-tailed Duck,
Pacific Eider, King Eider, Steller’s Eider, 
Spectacled Eider, very large amount (Portenko, 
1972; our data); 5— Ukouge lagoon and Koliu- 
chinskaya Bay, Em peror Geese, 2,000 and more 
(Kistchinski, 1971; M. E. Shumakov, personal 
communication); 6—St. Lawrence Island; Long­
tailed Duck. Harlequin Duck, King Eider, 
Pacific Eider, Steller’s Eider (Fay, 1961);
7—southern coasts o f the Chukotski Peninsula, 
old data, Steller's Eider, Harlequin Duck,
Pacific Eider (Portenko, 1972); 8—shores of 
Tchaunskaya Bay and Ayon Island, 1958; Long­
tailed Duck, King Eider, Pacific Eider (Lebedev

& Filin, 1959); 9—delta of the Lena, geese;
10—eastern part of the Yana delta; Pintail, 
Baikal Teal (Kistchinski & Uspenski, unpub­
lished); 11—tundras between the Yana and 
Sundrun rivers; W hite-fronted Goose, Bean 
Goose, Long-tailed Duck, Pintail (Uspenski 
et al., 1962; Kistchinski & Flint, unpublished)
12—coasts o f the Shelikhov Gulf, 1963; mer­
gansers, Pacific Eider (Kistchinski, 1968); 13— 
Babushkin Bay, 1964; Harlequin Duck, thou­
sands (Kistchinski, 1968); 14—Karaginski 
Island and Litke Strait; Harlequin Duck, mer­
gansers (2,500-3,000), White-winged Scoter 
(4,000-4,500), Steller’s Eider (5,000), Pacific 
Eider (2,500-3,000) (Gerasimov, 1972a); 15— 
coastal waters o f the Commander Islands; Har­
lequin Duck (10,000—Marakov, 1965); 16— 
middle parts o f the valley of the Kam tchatka 
river, old data; Tufted Duck, Scaup, Pochard 
(Vershinin, 1965); 17—northern and middle 
Kuriles, 1963; Harlequin Duck (11,000—Veli- 
zhanin, 1965); 18—Kunashir Island, sea coasts, 
1963; W hite-winged Scoter (1,200—Velizhanin, 
1965); 19—Lake systems in the lower Amur 
basin, dabbling ducks (Sapaev, 1971, etc.).
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25,000 ducks (R oslyakov&  K olchin, 1972). 
But th e ir to ta l a rea  is com paratively  very 
sm all. M allard , F alcated  D uck, teal and 
G arganey  are  the m ost com m on (F igure 1).

Population distribution during moulting, 
migration and wintering

The m ost im portan t m oulting areas known 
to  date  are  show n on F igure 2. H undreds o f 
thousands o f Long-tailed D uck and eiders 
(all fou r species) m oult along th e  northern  
and eastern  coasts o f the  C hukchi Peninsula 
and in the Bering S trait area . Snow  G eese 
m oult on th e  no rthern  low lands o f  the 
W rangel Island; Brents m oult on the sam e 
area , as well as on the no rthern  shores of 
the  C hukchi Peninsula and on th eN o v ay a  
Sibir Island (the m ost recen t inform ation 
from  th is island was in 1960).

G eese, P intail, Baikal T eal and diving 
ducks m oult on alm ost inaccessible lakes 
and  rivers in th e  tu n d ra  and fo rest-tundra. 
M any goose-m oulting areas betw een the 
Y ana and  K olym a rivers w here, in fo rm er 
tim es, thousands o f geese could be taken  in 
one catch , a re  now o f no im portance. Many 
thousands o f diving ducks m oulted  on the 
Sen-K oel lake near Sredne-K olym sk; it was 
recently  d rained , and the ducks have dis­
appeared  (Perfilyev, 1972). In  the 1940s, 
m any diving ducks m oulted  in th e  system  of 
shallow  lakes in th e  valley o f  K am tcha tka  
river near th e  m outh  o f  Y elovka river 
(F igure 2:16), b u t th e  p resen t situation  is 
unknow n. M any H arlequ ins, m ergansers, 
and Pacific Eiders spend th e  m oulting 
period  along th e  no rthern  coasts o f  the 
O khotsk  Sea (K istchinski, 1968). The sam e 
species as well as W hite-w inged Scoter and 
Steller’s E ider, m oult in thousands near 
K araginski Island (G erasim ov, 1972a). 
H arlequins also m oult n ear th e  N orth  
Kuriles and  the C om m ander Islands (see 
F igure 2). M any dabbling ducks m oult on 
th e  large lakes in th e  low er A m ur basin 
(Sapaev, 1971).

Large num bers o f  w aterfow l m igrate 
along th e  sea coasts, and along the valleys 
o f  th e  Lena, K olym a, and  A nadyr, th rough  
in te rio r valleys o f  Sakhalin and  along the 
E voron-T ugur depression, th e  Ussuri and 
A m ur rivers. Im p o rtan t ‘ecological rou tes’ 
o f m igration  are  sketched on Figure 3. 
H ow ever, detailed patterns o f m igrations of 
d ifferen t species and  popu la tions vary and 
in m ost cases are  no t well know n because of 
th e  scarcity  o f ringing d a ta . T herefore, 
these ‘ecological rou tes’ canno t be trea ted  
as real flyways; som etim es they  a re  p ro ­
bably only resting grounds on flyways o f un ­

known direction . R outes along the arctic 
coast (Snow G oose, eiders, Brent), Lena, 
K olym a, K uriles, east Sakhalin , A m ur, 
A nadyr seem to  be tru e  ‘flyways’. M uch 
study is needed to  solve th e  problem . Some 
birds (Bean G oose, W hite-fronted  G oose, 
dabbling ducks) m ove in a  dispersed way 
across the m ountains as well.

In recen t years (especially in 1970-1971) 
w inter w aterfow l counts w ere m ade in 
no rth -east Asia. Professional zoologists 
have p artic ipa ted  in this w ork as well as 
gam e, forestry and fishery officers, and 
hunters. D a ta  for th e  U .S.S.R . are  p re­
sented in T able 4 and F igure 4 (F igure 
includes also St. L aw rence Island as a  geo­
graphical u n it close to  C hukchi Peninsula). 
Figures in T able 4 regarding m arine w inter­
ing grounds are  certainly no t com plete nor 
accurate , due to  the difficulties o f  census 
techniques (especially in the w aters ad ja­
cent to  th e  Kuriles and  Sakhalin). Besides, 
areas o f w aterfow l w in ter concentrations 
a re  no t constan t from  y ear to  year.

From  January 1970, regular w inter counts 
are being carried  ou t in Jap an — at m ore 
th an  1,000 points. P rofessor Y. Y am ashina 
has kindly inform ed us th a t the num bers o f 
w aterfow l counted  in January  were ap ­
proxim ately:
W hooper Swan (1970-1972) 9,800-11,400 
Bewick’s Swan (1970-1972) 5 4 0 - 930
W hite-fronted  G oose 3 ,400 - 3,700

(1970-1972)
Bean G oose ( 1970-1972) 1 ,500- 1,900
Brent G oose (1970-1972) 2 -  340

D ucks (1970-1971)— abou t 1,000,000, 
am ong them :

M allard 200,000
G reen-w inged Teal 160,000-220,000
Spotbill 140,000-160,000
T ufted D uck 130,000
Scaup 16,000- 50,000
Pochard  37 ,000 - 43,000
Pintail 37 ,000 - 44,000
W igeon 38 ,000 - 43,000
Baikal T eal 11,000- 37,000
Shoveler 10,000- 12,000
F alcated  D uck 12,000- 15,000
W hite-w inged Scoter 5 ,7 0 0 - 12,000
M andarin  9 ,5 0 0 - 10,000
Long-tailed D uck  2 ,6 0 0 - 8,600
G oldeneye 1 ,600- 2,300
R ed-breasted  M erganser 2 ,4 0 0 - 3,200
G oosander 1 ,200- 1,600

The num ber o f birds varied little betw een 
the years. G eese and swan counts are  highly 
accura te ; counts o f dabbling ducks fairly 
accura te ; num bers o f sea-w intering diving 
ducks a re  certain ly  underestim ated .
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Figure 3. Im portant ‘ecological routes’ of 
waterfowl migration in north-east Asia. Key: 
a—im portant ecological routes; b—some areas 
where migration goes by a dispersed pattern. 
Localities, and main species: 1—arctic coasts of 
Chukchi Peninsula; Snow Goose, Brent,
Eiders, Long-tailed Duck; 2—across the De- 
Long Strait: Snow Goose, Brent; 3—arctic 
coasts of the Yakutia: eiders, Long-tailed Duck;
4—Uelkal: Long-tailed Duck; 5— Lena river: 
Long-tailed Duck, Bean Goose, W hite-fronted 
Goose, W hite-winged Scoter, Pintail; 6— 
Kolyma river; Pintail, Baikal Teal, W hite­
winged Scoter, Long-tailed Duck, Scaup,
Tufted Duck, W hite-fronted Goose, Bean 
Goose; 7—Kolyma Highlands: Green-winged 
Teal, W hite-fronted Goose, Bean Goose, 
Pintail; 8—northern coast o f the Okhotsk Sea: 
Long-tailed Duck, Harlequin Duck, Black 
Scoter, W hite-winged Scoter, Scaup, Tufted

Duck, geese; 9— Parapolski Dol; geese; 10— 
shores of the Litke Strait: Long-tailed Duck, 
Scoters, Harlequin Duck, Scaup, Tufted; 11— 
Kronotski State reserve, sea coasts and inland 
therm al lakes; Scaup, Pintail, Wigeon, Green­
winged Teal, Long-tailed Duck; 12—Kuriles; all 
the diving ducks, Mallard, Pintail, Green-winged 
Teal, mergansers; 13—east Sakhalin ways; many 
diving and dabbling ducks, geese, swans; 14— 
west coast of the Sakhalin; Goldeneye, mer­
gansers, Scaup, Harlequin Duck, Mallard, 
Wigeon, Green-winged Teal, swans; 15—Evoron- 
Tugur depression; Pintail, Gadwall, Mallard, 
Falcated Duck, Tufted Duck, Goosander; 16— 
Amur valley; Pintail, Green-winged Teal, 
Falcated Duck, geese; 17—coasts of the 
Primorye T erritory; Goldeneye, mergansers, 
Harlequin Duck, Scaup, Tufted Duck, Mallard, 
Wigeon, teal, swans.



Table 4. Results of waterfowl winter counts and estimated numbers of wintering waterfowl in north-east Asia

Year of count
No. Territory

Num ber of 
counted birds

Total number o f birds 
estimated (thousands)

Main species and their estimated numbers 
(thousands)

1. K orfB ay (Yakhontov, 1972) 1971

2. Coastal waters of the Commander Many years
Islands (Marakov, 1965 etc.)

3. Coastal waters of eastern 1960-61
Kam tchatka, Kronotski State 
Reserve (Markov, 1963)

4. Rivers and lakes of Kam tchatka 1966-68
(Gerasimov, 1972b)

5. First and Second Kurile Straits Different years
(Marakov, 1968; Voronov, 1972; 
and in litt.)

6. Coastal waters of the Kuriles Different years
southwards of the Second 
Kurile Strait (Voronov, 1972; and in 
litt.) ; mainly Pacific side

7. Non-frozen rivers and thermal lakes Different years
of Southern Kuriles (Marakov, 1968, 
new counts 1971)

8. Waters near Cape Terpenyia and 1970
Tiulenyi Island (Voronov, 1972 and 
in litt.)

9. Waters near Moneron Island 1970
(Voronov 1972 and in litt.)

10. Waters near Cape Krilyon 1966-67
(Vshivtsev & Skurtchayev,
1972).

500

150-200

12-15

25-30

Several thousands 

24-5-25 

200-400 

Many thousands

2-3

400-500

0-15-0-2

Long-tailed Duck (12-15), Pacific 
Eider

Steller’s Eider (10), Harlequin Duck 
(3), Long-tailed Duck (3), Mallard
(3), Black Scoter, White-winged 
Scoter, Goldeneye, mergansers, 
Pacific Eider (hundreds), Emperor 
Goose (0-2)

Black Scoter, W hite-winged Scoter, 
Harlequin Duck, Long-tailed Duck

Mallard (14-5), mergansers (2-5), 
Goldeneye (2-5), W hooper Swan 
(5-5-5)

Pacific Eider, Steller’s Eider,
Long-tailed Duck, Harlequin Duck, 
White-winged Scoter, Black Scoter

Long-tailed Duck, Harlequin Duck 
(numerous), Black Scoter, W hite­
winged Scoter, Scaup (common)

Mallard, mergansers (more than 1), 
W hooper Swan (hundreds)

Long-tailed Duck

Harlequin Duck

Long-tailed Duck, Harlequin Duck, 
Scaup



11. Coasts o f Sakhalin (new counts) 1970 2,000 10-15 Long-tailed Duck (4-5), White-winged 
Scoter (1-5-3), Eiders (1), Scaup (1)

12. Interior waters of Sakhalin (new counts) 1970 47 8-10 mergansers
13. Rivers o f the ‘sea slope’ of the Primorye 1970 117 1-5-3 Mallard (0-5-1), mergansers (0-4-0-7),

Territory (new counts) Green-winged Teal, Goldeneye
14. Coasts o f the Primorye Territory, from 1970 168 Several thousands mergansers (3-3-5), Goldeneye (2),

Cape Povorotny to Adimi river (new White-winged Scoter (1), Pochard
counts) (1)

15. G ulf of the Peter the Great and 1970 Up to 13,000 20 Long-tailed Duck (more than 11)
adjacent waters (Nechayev, 1972 etc.) White-winged Scoter (1), Scaup, 

Harlequin Duck
Total, approximately 700-1,050

Table 5. The waterfowl productivity of the tundra, forest-tundra and northern taiga (1963-1972)

Territory Time of census
Birds per 10 
sq. km. Main species Source

Northern coasts of the Chukotski Peninsula, June 1970 96-7 Long-tailed Duck, King Eider, White-fronted Kistchinski,
arctic tundras, ground counts Goose unpublished

Delta of the Lena river, arctic tundras, August 1963 34-1 W hite-fronted Goose Yegorov,
aerial counts 1965

Tundra (all subzones) between Yana and August 1964 36-4 Geese, teal Yegorov,
Indigirka rivers, aerial counts 1965

Delta o f the  Indigirka river, arctic tundras, June-July 1971 111-0 Spectacled Eider, W hite-fronted Goose Kistchinski,
ground counts unpublished

Delta o f the Indigirka river, hilly dwarf-shrub- June 1971 56-8 Long-tailed Duck, Bean Goose, White-fronted Kistchinski,
moss-sedge tundras, ground counts Goose, Pintail unpublished

Lower reaches of the Yana river, June 1972 101-4 Pintail, White-winged Scoter, Wigeon, Kistchinski,
forest-tundra, ground counts* Green-winged Teal, Baikal Teal, Scaup, unpublished

Long-tailed Duck
Northern thin-forested taiga, lake-land near August 1966 161-3 White-winged Scoter, Scaup, Tufted Duck, Yegorov &

Sredne-Kolymsk, aerial counts* August 1967 81-8 Long-tailed Duck, Pintail, Wigeon Perfilyev,
August 1970 60-0 1970

* Counts w ere made in good waterfowl habitats; so the data  cannot be extrapolated on the whole subzone.
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Figure 4. Main wintering grounds of w ater­
fowl in north-east Asia (U.S.S.R.). Key: a— 
dense winter waterfowl concentrations;b—areas 
where wintering waterfowl are more scattered. 
Localities: 1—eastern and southern coasts of 
the Chukotsk Peninsula; Long-tailed Duck, 
Pacific Eider, King E ider (Portenko, 1972);
2—coastal waters o f the St. Lawrence Island; 
Long-tailed Duck (up to 500,000), Pacific 
Eider, King Eider (dozens of thousands) (Fay, 
1961); 3—K orf Bay (see Table 4:1); 4—coasts 
of the Com mander Islands (see Table 4:2);
5—coasts of eastern K am tchatka (see Table 
4:3): 6—inland waters o f K am tchatka (see 
Table 4:4); 7— First and Second Kurile Straits 
(see Table 4:5); S—coastal waters o f the 
Kuriles (see Table 4:6); 9—inland waters of 
Southern Kuriles (see Table 4:7); 10—waters 
near Cape Terpenya and Tiulenyi Island; (see 
Table 4:8); 11—waters near Cape Krilyon 
(see Table 4:10); 12—coasts o f Sakhalin (see 
Table 4:11 ) ; 13—interior waters of Sakhalin 
(see Table 4:12); 14—m ountain rivers o f the 
‘sea slope’ o f the Primorye Territory (see Table 
4:13); 15—coasts o f the  Primorye Territory 
(see Table 4:14); 16—G ulf o f the Peter the 
G reat and adjacent waters (see Table 4:15).
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U nfortunately , we know  alm ost nothing 
abou t the p resen t-day  status o f w intering 
w aterfow l in the C hinese People’s R epublic 
and South K orea. In the countries sou th­
w ards, Palaearc tic  ducks w inter in very 
sm all num bers.

Main trends in waterfowl populations in 
north-east Asia

T he m ajority  o f w aterfow l w hich breed in 
th e  arctic  tu n d ra  (F igure 1, zone A) of 
eastern  A sia, m igrate eastw ards along the 
a rc tic  coast and  w in ter e ither in A m erica 
(Snow G eese) o r in th e  coastal w aters o f the 
no rth  Pacific— m ainly on the A m erican side 
(E m peror G eese, Brent Geese) o r on both 
sides (Long-tailed D uck, eiders). P art o f the 
Long-tailed D ucks probably  m igrate from  
the arctic  tu n d ra  to  the F a r East w intering 
grounds overland ; the ir situation  is dif­
ferent and will be discussed la te r (zone B). 
The Snow G oose is hardly  harvested in the 
U .S.S.R. bu t it is a po p u la r sporting  gam e 
species in N orth  A m erica. A t present, 
the Asian popu la tion  has p robably  stab i­
lised a t a  level determ ined  by the carrying 
capacity  o f th e  w intering  grounds; num bers 
fluctuate in accordance  with annual b reed­
ing success. ‘Sea-w intering’ species, as a 
rule, are hardly accessible for hunting during 
w inter; the ir spring, sum m er and autum n 
kill does n o t seem to  be excessive. W e have 
now  no in fo rm ation  ab o u t any essential 
changes in the ir year-th rough  habitats. 
H ow ever, prospects fo r oil drilling on the 
shelves o f Izem bek and  Bristol Bays—the 
m ain w intering or spring resting grounds of 
E m peror G eese and  B rent— are cause for 
serious a larm . Populations o f sea-w intering 
arctic  species also seem to fluctuate accord ­
ing to  breeding success in d ifferent years 
bu t no overall decrease is p robable.

A no ther group  consists o f arctic  birds 
w hich m igrate across the continent and 
w inter in sou th-eastern  A sia— W hite- 
fronted  G eese and  Brent breeding in Y aku­
tia . In the  last 20—25 years, th e ir num bers 
have sharply decreased over the w hole of 
no rth -eastern  A sia (V orobyev, 1965; Per­
filyev. 1972; o u r da ta). Y akutian popu la­
tions o f Brent are evidently close to  extinction. 
I n the areas w here they w ere form erly abun ­
d an t when breeding (e.g. in the deltas o f 
Lena and Ind ig irka  rivers) o r on m igration, 
they  can hardly  be  found now. Several hun­
dred  B rent w inter near the shores o f  H ondo 
(Y. Y am ashina, personal com m unication) 
bu t we do no t know  w here they com e from . 
The w inter status o f the  species in C hina 
is unknow n. T he breeding hab ita ts o f

neither o f these geese species are  seriously 
d isturbed. H un ting  has decreased there, 
and  trad itio n a l ways of m ass harvesting 
(catching o f m oulting birds, egg-collect­
ing) have ceased. We believe the main reason 
for th e  strong  popu la tion  decrease o f  these 
b irds to  be over-harvesting  and  degrada­
tion  o f h ab ita ts  on the m igration and w in ter­
ing grounds.

On the w hole, the a rea  of arctic  tu n d ra  
(F igure 1, zone A) is no t large, bu t p ro d u c t­
ivity is ra th e r high (Table 5). H ow ever, the 
m ain p art o f  th is p roduction  consists o f 
eiders and  L ong-tailed D uck w hich are  not 
very im p o rtan t as gam e. The m ost valuable 
gam e species— geese— are in a ra th er un ­
satisfactory  state.

In th e  sou thern  parts  o f the tu n d ra  zone, 
in fo rest-tund ra  and in no rthern  taiga 
(F igure 1, zone B), num bers o f  alm ost all 
w aterfow l species have strongly dim inished 
in th e  last 20—25 years. Productiv ity  o f the 
territo ry , in general, does no t exceed th a t of 
the arctic tu n d ra  (Table 5). This seem s to be 
unna tu ra l and  p robably  indicates a strong 
decline in the p rim ary  (initial) productiv ity . 
Breeding hab ita ts  have deterio ra ted  locally, 
bu t on th e  vast areas o f sou thern  tundra , 
fo rest-tundra  and  no rthern  taiga, d is tu rb ­
ance is no t serious. H ow ever, grazing of 
dom estic re indeer exerts a very unfavour­
able influence in sum m er and spring: deer, 
dogs and m en often destroy  w aterfowl 
nests. T he consequences o f unw ise w etland 
‘m elio ration’ p lay  th e ir role too . N ever­
theless, the m ain reasons of w aterfow l de­
cline lie, as far as we understand , in the 
w orsening conditions o f m igration and 
w intering. T he m ajority  o f w aterfow l b reed­
ing in th e  a rea  w inter e ither in the coastal 
sea w aters (T ufted D uck, Scaup, W hite­
w inged Scoter, Black Scoter, Long-tailed 
D uck, H arlequ in  D uck, m ergansers) o r on 
th e  fresh-w ater bodies o f sou th-east Asia 
(G reen-w inged Teal, Baikal Teal, W igeon, 
Bean G eese and  in p a rt P intail). Only Pin­
tail from  th e  extrem e north -east (sou th­
w ards to  cen tral K am tcha tka  and  w estw ards 
up to  th e  low er reaches o f  K olym a and 
M agadan) m igrate in p art to  A m erica (She- 
vareva, 1968). D iving ducks a re  essentially 
safe w hen w intering on the sea, bu t they are 
subjected to  a strong  hunting  pressure d u r­
ing m igration , except p robab ly  in th e  case 
o f H arlequ in  D uck. The num bers o f all 
ducks on m igration  along the Lena and 
K olym a rivers, am ong them  the  form erly 
num erous W hite-w inged Scoter and L ong­
tailed  D uck, have sharply decreased  (Y ak­
hontov , 1969; Perfilyev, 1972). W e can 
assum e th a t o u r ‘sea ducks’ spend th e  w inter
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m ainly in th e  U .S .S .R .’s w aters; only our 
T ufted  D uck w inter in Japan  in consider­
able num bers. On the con trary , the dab ­
bling ducks (except for p a rt o f  th e  M allard) 
and geese w inter outside the U .S .S .R .T he 
la tter undoubted ly  go m ainly to  th e  Chinese 
People’s R epublic; w intering num bers in 
Japan  and  in eastern  Ind ia  a re  negligible. 
N o one country  can succeed in stopping the 
decline o f the ir populations. T he  num bers 
o f Bean G eese and  Baikal T eal have es­
pecially dim inished; it can be seen bo th  on 
the ir b reeding grounds in Y akutia  and on 
m igration  in the low er A m ur basin. This 
process will continue if active m easures 
(including in te rna tiona l ones) are  no t pu t 
into force.

T he situation  in central Y akutia  (F igure 
1, zone C) has no t been studied  in detail 
bu t w aterfow l num bers are  decreasing both 
on breeding and  m igrations. H ab ita t de te r­
io ration  as well as over-hunting  and  dis­
tu rbance  are involved. A reas o f m igration 
and w intering are poorly know n, although 
several ducks ringed in w inter in th e  Ganges 
basin  (India) and in Japan , w ere recovered 
from the Central Y akutia and upper reaches 
o f the L ena river.

O n Sakhalin  Island (especially in the 
south) breeding w aterfowl hab ita ts  have 
seriously deterio ra ted  due to  w etland dra in ­
ing, cutting  o f coastal vegeta tion , d is tu rb ­
ance, and overharvesting. D ucks are  rare  
as breeders b u t abundan t on m igration ; no 
overall decrease o f  m igratory  stocks have 
been proved . On the w hole, th e  status and 
trends of the Sakhalin  and K am tchatkan  
(F igure 1, zone D) w aterfow l populations 
are hard ly  know n. Ringing d a ta  show  th a t 
birds m oving th rough  these areas w inter 
m ainly in Japan .

In the low er A m ur region (F igure  1, zone 
E), num bers o f w aterfowl (especially dab ­
bling ducks and geese) are  decreasing bo th  
on the  breeding grounds and  on  m igration. 
M igratory stocks of Baikal Teal have strongly 
dim inished, and G reylag G eese, Swan 
G eese, M andarin , and  Chinese M erganser 
are endangered. The num ber o f  harvested 
ducks as well as th e  success o f hun ters have 
decreased . N evertheless, ev ident over­
harvesting  and strong hum an distu rbance 
occur. In  th e  south o f the A m ur basin, great 
h ab ita t de terio ra tion  is due to  cutting  and 
tram pling o f coastal and  m eadow  vegeta­
tion , cattle  grazing, m eadow  fires in spring 
and  early sum m er, and  w ater po llu tion . A 
strongly unfavourab le  influence is the flood­
ing o f  nesting and  feeding grounds during 
sum m er high w aters in th e  A m ur basin 
(Table 3). M any form er places o f  w aterfowl

concentrations have lost th e ir role. A t p re ­
sent, w aterfow l rep roduction  seems to 
occur m ainly in th e  valleys o f th e  vast, 
un frequented  m ountain  areas, w here popu ­
lation  density  o f w aterfow l is ra th e r low but 
the to ta l a rea  is large. C onditions on m igra­
tion  have essentially w orsened (hunting 
pressure, loss o f good resting grounds, dis­
turbance). W aterfow l w hich breed and 
m igrate in th e  A m ur basin  w inter probably  
in th e  Chinese People’s R epublic, and to 
som e extent (ringing da ta ) in Japan . W inter 
conditions in Japan  a re  satisfactory . The 
situation  on th e  m igration  and w intering 
grounds in C hina is no t studied bu t we have 
no reason to  believe it to  be favourable. 
In m ost recent years (from  1969) when 
spring hunting  in th e  A m ur region was not 
allow ed, duck num bers on  spring passage 
and breeding in som e areas seem to  have 
increased (R oslyakov & K olchin, 1972). 
H ow ever, we th ink  th a t if fu rth er m easures, 
including continental-w ide ones, a re  not 
taken  the to ta l popu la tion  decline will no t 
be arrested .

T he situation  described above is based 
on th e  p resen t level o f ou r know ledge, 
w hich leaves m uch to  be desired. In o rder 
to  im prove it, som e steps are  necessary, 
am ong them : (1) To ga ther m ore q u an tita ­
tive in form ation  on the popu la tion  d istribu­
tion  o f w aterfow l, and to  m ake essential 
progress in w aterfow l ringing. In fu ture, we 
should know  th e  seasonal d istribu tion  of 
th e  d ifferent geographical populations o f 
each species, and we should  w ork ou t over­
all schem es o f  m anagem ent and conserva­
tion fo r th e  w hole area  o f each popu la tion— 
w ith corresponding hunting  quo tas for 
various parts  o f its area. (2) To enforce 
p ro tec tion  o f  w ildfowl hab ita ts ; to  create 
reserves in th e  im p o rtan t concentration  
areas and to  im prove feeding conditions 
(perhaps th rough  p lan ting  food species); to 
reach effective agreem ent on land-use p rac ­
tices betw een gam e m anagem ent, agricul­
tu re , and  forestry.

P opulations o f m igratory  birds, am ong 
them  w aterfow l, have continental-w ide 
ranges. T herefore, th e ir m anagem ent and 
conservation  should also be  p lanned  and 
carried  ou t on a continent-w ide basis— 
not w ithin adm inistrative boundaries. Only 
in ternational agreem ent will p rovide effec­
tive conservation  and  secure an increase o f 
w aterfow l populations.
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Summary

The distribution of waterfowl on breeding, 
moulting, migration, and wintering grounds in 
north-east Asia is described and the main areas 
o f concentration indicated. Trends in the water­
fowl populations are outlined. The situation 
in the arctic tundra  is quite satisfactory for the 
‘sea-wintering’ Long-tailed Duck Clangula 
hyemaIis and eiders which migrate along arctic 
coasts, as well as probably for the Snow Goose 
Anser caerulescens, Em peror Goose Anser 
canagicus and the eastern populations of Brent 
Branta bernicla. The status of the W hite-fronted 
Goose Anser albifrons and especially o f Yakutian 
populations o f Brent is unfavourable. W aterfowl 
populations breeding in southern tundras, 
forest-tundras and northern thin-forest taiga, 
are still highly productive in places, but their 
total numbers have strongly decreased in the 
last 20-25 years. The main cause seems to be 
overhunting and habitat deterioration on 
migration and wintering grounds. On Sakhalin 
and K am tchatka breeding waterfowl are no 
longer numerous, but birds are abundant on 
migration. In the lower Amur basin, waterfowl 
stocks have strongly diminished due to habitat 
degradation, overharvesting and disturbance 
on breeding grounds, migration routes and 
probably on winter ranges as well. Brent Geese, 
Baikal Teal Anas formosa  and some rare species 
have suffered especially. More studies are 
necessary, as well as urgent protective measures 
(including international ones) directed to the 
protection of habitats and creation of reserves.
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Scientific names of species mentioned in the text, tables and captions.Appendix A.
W hooper Swan
Bewick’s Swan
Swan Goose
Bean Goose
W hite-fronted Goose
Lesser W hite-fronted Goose
Greylag Goose
E m peror Goose
Snow Goose
Brent Goose
Pintail
Green-winged Teal 
Baikal Teal 
Falcated Duck 
Mallard 
Spotbill 
Wigeon 
Garganey 
Shoveler 
Pacific Eider 
King Eider 
Spectacled Eider 
Steller’s Eider 
Pochard 
Tufted Duck 
Scaup
M andarin Duck 
Black Scoter 
W hite-winged Scoter 
Harlequin Duck 
Long-tailed Duck 
Goldeneye
Red-breasted Merganser 
Chinese Merganser 
Goosander

Cygnus Cygnus
C. columbianus bewickii (jankowskii)
Anser cygnoides
A. fabalis
A. albifrons
A. erythropus
A. anser
A. canagicus
A. caerulescens
Branta bernicla
Anas acuta
A. crecca
A. formosa
A. falcata
A. platyrhynchos
A. poecilorhyncha
A. penelope
A. querquedula
A. clypeata
Somateria mollissima v-nigra
S. spectabilis
S. fischeri
S. stelleri
Aythya ferina
A. fuligula
A. marila
A ix galericulata
Melanitta nigra americana
M. fusca deglandi
Histrionicus histrionicus pacificus
Clangula hyemaIis
Bucephala clangula
Mergus serrator
M. squamatus
M. merganser
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A cosmopolitan duck moulting resort; Takslesluk 
Lake Alaska

J A M E S  G.  K I N G

Description of the Area

T akslesluk Lake lies abou t 40 miles (64 km) 
northw est o f Bethel, A laska a t 61°0 N  and 
16°35 W . It is near the centre o f  the 26,000 
sq. miles (67,340 sq. km) o f w aterfow l hab it­
a t on th e  Pleistocene D elta  o f  the Y ukon 
R iver. A lthough m ost o f the bo rea l forest of 
In te rio r A laska lies to  the no rtheast o f 
T akslesluk Lake and it is nearly 400 miles 
(640 km ) south o f the A rctic  Circle, the 
clim ate and vegetation are considered truly 
A rctic by m ost au thorities. (Stonehouse, 
1971; F reuchen  & Salom onsen, 1958).

T he en tire  D elta  area is characterized  by 
low tu n d ra  do tted  with thousands o f lakes. 
The coastal a reas w ithin th e  C larence 
R hode N ational W ildlife R ange have large 
goose nesting populations described by 
several observers (Spencer, N elson & 
Elkins, 1951; H ansen & N elson, 1957; 
N elson & H ansen , 1959). In land  around  
T akslesluk L ake the hab ita t is d ryer and 
the clim ate less m arine resulting  in slight 
vegetative changes (W alkinshaw  & 
Stophlet, 1949; W illiam son, 1957; Burns, 
1964). D ucks ra th e r than  geese becom e the 
m ost ab undan t form  o f w aterfow l in the 
central p a rt o f the D elta. A few  miles east 
o f the banding  site scattered  spruce Picea 
spp. and birch Betula  spp. appear as 
p ioneers on the tund ra  bu t th e  nearest real 
forest in 100 miles (160 km ) east.

T he D elta  is know n for its large duck 
breeding popu la tion . T able 1 shows the

estim ated average fall popu la tion  o f ducks 
on the D elta. These figures w ere com piled 
from  14 years o f a ir survey d a ta , 1957-1970 
(King & Lensink, 1971).

Takslesluk Lake is characteristic  o f the 
central D elta . It is a  ra th e r large lake for 
this po tho le  area, being 12 x 3 |  miles (19 x 
6 km) in extent. It has a shallow  m ud 
bo ttom  and is p robab ly  not over 15 ft 
(4-5 m) deep anyw here. Som e 10,000 ducks 
norm ally m oult the ir flight feathers here. 
Sum m er storm s from th e  southw est with 
w inds o f 2 0 -4 0  knots (32-64  kph) m ake 
this a  difficult a rea  in w hich to  work.

T here are  tw o Eskim o villages, Kasigluk 
and N unapitchuk  within 15 miles (24 km) of 
Takslesluk Lake on a  connecting w aterw ay. 
These people, over 600 o f  them , are  a long 
way from  the coast and the m ajor rivers 
w here m ost Eskim os live. They rely heavily 
on the resources of lakes and m arshes and 
have trad itionally  m ade m uch use o f the 
w aterfow l o f the  area. These tu n d ra  citizens 
use boats to  drive the flightless birds to  one 
end o f the lake w here they  can club, shoot, 
net o r o therw ise take  possession o f som e 
hundreds o f them  in a  single day.

Methods

D uring each o f the 3 years o f banding, 
large drive traps of the style used at Ohtig 
L ake (K ing, 1963) w ere constructed  at the 
east end o f the lake. These traps consisted

Table 1. Breeding populations in Alaska of species banded at Takslesluk Lake, and numbers 
banded there in 1963, 1964, 1965 and recovered by the end of 1972
(Goldeneyes not separated by species in air surveys)

All
Alaska

Yukon
Delta

Percent on 
Yukon Delta

Num ber
banded

Number
recovered

Pintail 813,000 288,000 35% 6 0
Canvasback 38,000 1,200 3% 50 7
G reater Scaup 449,000 326,000 73% 2,294 176
Lesser Scaup 547,000 10,000 2% 31 2
Common Goldeneye 108 3

108,000 21,000 19%
Barrows Goldeneye ——" 6 1
Bufflehead 64,000 2,500 4% 204 7
Old Squaw 470,000 292,000 62% 1,784 34

Total 2,489,000 940,700 4,483 230
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Figure 1. The large corral-type duck-trap at 
Takslesluk Lake, Alaska. At the back of the 
banding crew’s camp, the typical Yukon Delta

o f a  100-yard (19-m) net lead, a 3,000-sq. 
yard  (2,500-sq. m) holding pen o f  chicken 
wire, and  a sm all catching pen a t th e  end. 
T he w hole trap  w as in w ater 2 -3  ft (0 -6-
0-9 m) deep on a relatively flat m ud bottom . 
Two float equipped airp lanes and  th ree or 
fou r m otor-pow ered  boats w ere used for 
th e  drives. It to o k  12-14 hours to  m ove the 
ducks the 12 m iles (19 km) up th e  lake.

Figure 2. Ducks in the trap are driven to a 
small pen in the corner where they can be

habitat extends 100 miles to  the sea. Tent at the 
water’s edge was used to protect the band- 
record keeper from the weather.

D uck drives w ere scheduled each year for 
early A ugust b u t as a  w ind g rea ter than  5 
knots (9 kph) m ake th e  lake to o  rough to  
navigate th e re  was usually a w ait for a 
calm  day. In  1963, several thousand  ducks 
w ere caught on  1 A ugust. As it was dark  
when the ducks w ere finally in the large pen, 
they w ere left overn igh t. T he next day  high 
w inds were pu ttin g  2-ft (0-6-m) waves

caught with a dip net and placed in a burlap 
sack for transportation to the shore.
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th rough  the trap , and  rem oving the ducks 
proved nearly  im possible. T he high winds 
continued unabated  and  on th e  fourth  day 
those ducks th a t had  no t escaped th rough  
breaks in the  trap  w ere released. Only 201 
birds w ere banded . In  1964 the sam e 
m ethod  produced  a catch  o f  nearly  4,000 
ducks in one drive, 3,699 o f  w hich were 
banded . In 1965 continuous high winds, 
rain  and fog again  ham pered  th e  pro ject 
a n d  only 583 ducks w ere banded  during  a 
2 w eek effort.

T he next-to-last colum n o f  T able 1 lists 
th e  to ta l num ber o f ducks by species 
banded  during th e  3-year period . The 
species com position  o f  the  catch  bears little 
rela tion  to  th e  popu la tion  com position  be­
cause o f the trapp ing  m ethod  w hich was 
prim arily  designed for the diving ducks. All 
b irds in th e  catches w ere a t least 1 year old. 
This was the  first tim e th a t G rea te r Scaup 
and  O ld Squaw  had been banded  in A laska 
in any substan tial num bers.

It was concluded th a t the size o f the lake 
plus th e  quality  o f  the  w eather m ade band ­
ing a t T akslesluk L ake a  chancy th ing  and 
the pro ject has no t been repeated .

Results

By 1972 th ere  w ere 230 recoveries from  the

Takslesluk banding . M ore recoveries o f 
course will continue to  come in small 
num bers bu t it is ap p ro p ria te  to  sum m arize 
th e  d a ta  now.

P intail Anas acuta

Only six P intail w ere caught, all in 1964, 
and these gave no recoveries.

C anvasback Aythya vallisineria

C anvasbacks are  regularly  seen on th e  big 
lakes near T akslesluk b u t m ake up a  very 
sm all percen tage of Y ukon D elta  ducks. 
They are  m ore com m on in th e  forested 
valleys to  th e  east. W e do no t know  if 
C anvasbacks actually  nest on the tu n d ra  
o r are  p resen t m erely as a  non-breeding 
segm ent o f th e  popu la tion . O f th e  birds 
banded , th irty -n ine w ere m ales and eleven 
fem ales. T he seven recoveries are  show n in 
F igure 3. They gave a  2% d irec t (i.e. sam e 
season) and  a  14% to ta l recovery ra te . The 
d is tribu tion  is in teresting , w ith th ree  going 
to  the Pacific Flyway, tw o to  the M ississippi 
and one each to  th e  C en tra l and  A tlan tic  
Flyways. B anding in the  In te rio r indicates 
this to  be typical d is tribu tion  for A laskan 
C anvasbacks.

Figure 3. Approximate location o f recoveries site; • ,  Canvasback; O , Lesser Scaup; k . ,
away from banding site (all species except Common Goldeneye; ¿i Barrow’s Goldeneye; I
G reater Scaup and Old Squaw). X, Banding Bufflehead.
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Figure 4. Approxim ate location of G reater 
Scaup and Old Squaw recoveries. Banding site 
recoveries in large symbol at site. X, Banding

G rea te r Scaup Aythya marila

G rea te r Scaups a re  the m ost com m on duck 
th roughou t the D elta  area. They are found 
in substantia] num bers in all th e  w estern 
and  no rthern  tu n d ra  areas o f A laska and 
m ake up m ore than  90% o f the scaup 
popu la tion  o f the tu n d ra , w ith Lesser Scaup 
contribu ting  less th an  10%. In th e  forested 
valleys in land the  reverse is true  w ith 
G rea te r Scaup m aking up som ething less 
th an  10% o f th e  scaup popu lation , although 
they have been found  in sm all num bers 
w herever banding  has been done. M ore 
th an  h a lf the ducks caught a t Takslesluk 
Lake w ere G rea te r Scaup (2,294) and o f 
these 96% w ere m ales and  only 4% were 
fem ales. W e assum e the low  num ber o f 
fem ales caught indicates m ost o f  them  w ere 
still occupied with b roods on sm aller ponds.

D istribu tion  o f  the 176 recoveries is 
show n in F igure 4. The twenty-five re­
coveries a t th e  banding  site indicate a 
special s itua tion  no t faced by m ost scaup 
popu la tions. T here  is intensive spring 
shooting by Eskim os in this a rea  and they 
have continued to  drive ducks a t the band ­
ing site. Bands recovered by Eskim os in this 
area  are  norm ally  kept b u t no t reported . 
D uring the sum m er o f 1970 an Eskim o was 
h ired  by the A laska D epartm en t o f Fish and 
G am e to  pay one do llar each for fish tags

site; A, G reater Scaup; O, Old Squaw. Num ber 
of recoveries indicated if m ore than one per 
State o r Province.

received in th e  villages. T hrough  a  m is­
understand ing  he also bough t som e 45 bird 
bands, eighteen o f w hich were from  G rea te r 
Scaup recovered at Takslesluk L ak e in  July 
1969. An add itional seven recoveries have 
been repo rted  from  th e  vicinity over the 
years. T hus, o f  the th irty  A laskan re­
coveries only five w ere from  birds th a t had 
left the breed ing  grounds.

G rea te r Scaup are  com m on in eastern 
Siberia and have been heavily hun ted  there  
(D em en t’ev & G ladkov, 1967) so th e  lack 
o f recoveries indicates A laskan birds do not 
norm ally go there .

T he birds appear to  be using w intering 
areas along th e  A tlan tic  and Pacific coasts 
in ab o u t equal num bers, w ith ju s t a  few 
going to  th e  G u lf o f M exico. T he G rea t 
Lakes a rea  seem s to  be an im portan t stag­
ing po in t fo r th e  eastern  popu la tion  and 
they m ay linger in th is a rea  fo r som e tim e. 
The recoveries (apart from  those a t the 
banding site) split betw een the Flyways: 
Pacific seventy-one, C entral five, Missis­
sippi tw enty-six, A tlan tic  forty-nine (F igure 
2). F ou r b irds banded  in N ew  Y ork state 
and one from  V erm ont w ere recovered at 
th e  banding  trap . The d irect recovery ra te  
was 1-3% and  to ta l recovery ra te  to  date  
7-7%. As only birds th a t had com pleted one 
full m igration  w ere banded , the low  re­
covery ra te  is no t surprising.
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Table 2 Greater Scaup recoveries by years from banding data (recoveries away from banding site)

1st 2nd 3rd 4th 5th 6th 7th 8th 9th
Total

recover­
ies

West 16 16 11 11 8 5 4 _ _ 71
East 15 12 7 5 7 18 8 6 2 80
Both 31 28 18 16 15 23 12 6 2 151
Total % 20-5 18-5 11-9 10-6 9-9 15-2 8-0 4-0 1-4 100

In  T able  2, th e  seventy-one recoveries 
from  Pacific C oast states are  com pared  with 
th e  eighty east o f  th e  C ontinen tal D ivide to  
determ ine if survival characteristics are 
sim ilar fo r b irds going e ither way. F o r the 
w estern birds th e  recovery ra te  was g rea t­
est the first tw o seasons and then  tapered  off 
consistently . T he eastern  recoveries were 
slightly less than  th e  w estern during the first
5 years, then  peaked the sixth year and 
rem ained higher than  the w estern ra te  from  
then  on. This unusual p a tte rn  may result 
from  peculiarities o f the hunting  season or 
m erely from  too  sm all a  sam ple. It does 
appear th a t the eastern  popu la tion  is m ore 
heavily hun ted  during m igration  and the 
w estern popu la tion  after they reach the 
w intering areas. In spite o f d ifferen t m orta l­
ity pa tte rn s the net result is nearly equal 
w ith the to ta l recovery ra te  6-6% away from  
the  banding site being split 3-5% from  the 
east and 3-1% from  the west.

Lesser Scaup Aythya affinis

Lesser Scaup are  on th e  edge o f  the ir b reed­
ing range a t T akslesluk Lake, being m uch 
m ore typical o f the forest hab ita t inland. O f 
th irty -one  banded , only a  d irec t recovery 
from  M ichigan and an ind irect recovery 
from  N orth  C aro lina w ere m ade. W e know 
from  banding  in the In te rio r th a t A laskan 
Lesser Scaup use all four flyways. R ecover­
ies from  over 33,000 Lesser Scaup banded 
in A laska show  a d is tribu tion  o f  20% to  the 
Pacific Fly way, 12% C entral Fly way, 40% 
M ississippi Flyw ay, 9% A tlan tic  Flyway, 
10% C anada  and 9% Latin A m erica (King
6  Lensink, 1971).

O ne recovery was m ade a t  T akslesluk 
L ake in 1964 o f a m ale Lesser Scaup banded 
from  a huge congregation  o f m oulting 
scaup on O htig Lake, A laska, 700 miles 
(1,120 km) northeast, in July 1963.

C om m on G oldeneye Bucephaia clangula

T he sta tus o f C om m on G oldeneyes in 
A laska is not well understood . They can not

be reliably separa ted  from  B arrow ’s 
G oldeneyes on a ir surveys and the fem ales 
o f the tw o species a re  alm ost identical, 
m aking them  difficult to  identify unless in 
hand . A part from  the 108 b irds banded  at 
Takslesluk Lake only th irty -one  Com m on 
G oldeneyes have been banded  in A laska. 
O ne recovery from  T akslesluk was in 
January  1967 at C hignik Lagoon on the 
south  side o f th e  A laska Peninsula and  an ­
o th er in the  sam e m onth  from  Saltón Sea, 
C alifornia (F igure 3). This does no t tell us 
m uch because either could have been an 
accidental w anderer and bo th  are  w ithin the 
published w inter range for th e  species 
(G abrielson & L incoln, 1959).

O f the birds caught, fo rty -th ree  were 
m ales and  sixty-five w ere fem ales. As 
C om m on G oldeneyes norm ally nest in trees 
and there  a re  no trees in the banding  area  
one can only assum e th a t there  is a m oult 
m igration  o f a non-breeding po rtion  o f the 
popu la tion  to  tu n d ra  areas. G oldeneyes in 
sm all num bers are regularly  noted  in 
various p a rts  o f the  Y ukon D elta.

B arrow ’s G oldeneye Bucephaia islandica

O nly six m ales w ere caught and one was 
recovered in N ovem ber 1965 on K odiak 
Island (F igure 3). R ecoveries from  birds 
banded in the In terio r ind icate  this is w ith­
in th e  expected w inter d is tribu tion  o f  the 
species

Bufflehead Bucephaia albeola

Buffleheads are ano ther com m on forest 
breeding species o f  the In te rio r th a t would 
seem to  be ou t o f p lace on the treeless 
tu n d ra . They are  no t know n to  nest except 
in holes in trees and  although  recorded in 
sum m er occasionally  in th e  treeless A leu­
tians probably  do not nest there . O f th e  204 
b irds banded  only six w ere fem ales and 
none of them  w ere recovered. O f the seven 
m ale recoveries, four w ere a t th e  banding 
site in subsequent years, one was in In terio r
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A laska near M cG rath  in May, one was near 
K odiak in D ecem ber and th e  only d irect 
recovery was from  20 km northw est of 
Petropavlovsk, K am chatka  U .S.S.R. in 
D ecem ber (F igure 3).

Buffleheads a re  com m on w inter birds in 
the A leutians and  o ther Bering Sea Islands 
including the Soviet C om m ander Islands 
w here they a re  considered stragglers 
(G abrielson & Lincoln, 1959; D em ent’ev 
& G ladkov, 1967). The Siberian recovery, 
th e  first from  m ain land  Asia, extends the 
edge o f the know n Bufflehead range by 
ab o u t 500 miles (800 km).

L ong-tailed D uck  Clangula hyemaIis

Old Squaw  are  typically  a  tu n d ra  nesting 
species, how ever, they  are  regular spring 
m igrants th ro u g h o u t th e  no rthern  forested 
portions o f th e  Y ukon drainage. Irving 
(I960) reports them  m oving eastw ard  in 
M ay at O ld C row  in the N orthern  Y ukon 
T errito ry  o f C anada and  points ou t they are 
unknow n in th e  sou thern  Y ukon. A few 
rem ain  in forest lakes th rough  th e  sum m er. 
A part from  th e  1,784 Old Squaw  captured  
a t T akslesluk L ake, only fifty-six have been 
banded  elsew here in A laska. O ne o f th e  ten 
O ld Squaw  banded  a t Tetlin in 1961 was re­
covered on the K am chatka Peninsula in 
1969. O f the Takslesluk b irds only one was 
recovered away from  the banding  site in 
N orth  A m erica, a  m ale sho t in Septem ber 
n ear C oronation  G u lf on the A rctic C oast 
o f C entral C anada. O f th e  sixteen o ther 
recoveries from  the  Bering Sea and 
U .S.S.R . as show n in F igure 2, five w ere in 
M ay, four in June , one in July and  six, 
A ugust-M arch . The indications are  th a t 
A laskan  Old Squaw  w inter in Bering Sea 
and the  Sea o f O hotsk . Pairing evidently 
takes place on the  w intering area  and  males

follow  fem ales to  nesting areas th roughou t 
E astern  Siberia and  A rctic po rtions o f 
W estern  C anada and A laska. T here m ay be 
an  im p o rtan t m igration  rou te  up th e  Y ukon 
R iver valley for birds headed for W estern 
C anada. N o w intering  in N o rth  A m erican 
w aters except th e  Bering Sea is indicated 
for A laskan O ld Squaw.

Even including the seventeen recoveries 
a t th e  band ing  site the recovery rate, at
1-9%, is low by A m erican standards for a 
hunted  species. T he low  ra te  o f foreign 
recoveries a fte r th e  fou rth  season could 
reflect a ra th e r heavy unreported  or 
na tu ra l m orta lity  ra te . The high recovery 
ra te  a t the banding  site in th e  fifth year 
reflects th e  pu rchase  o f bands as described 
fo r G rea te r S caup .

T he sex ra tio  o f the catch  is ra th er in te r­
esting w ith 61% being fem ales. Males 
appear to  be m ore ap t to  be recovered by 
hun ters. H ow ever, recoveries a t the b an d ­
ing site are  nearly  equal indicating  fem ales 
m ay suffer n a tu ra l m ortality  th a t com ­
pensates fo r reduced  hunting  m ortality  
(T able 3).

Discussion

T he T akslesluk  banding  p roduced  som e 
firm new  in fo rm ation  on th e  w aterfow l 
th a t m oult on the Y ukon D elta. The 
G rea te r Scaup d is tribu tion  to  tw o coasts o f 
the A m erican C ontinen t seem s ra th e r well 
defined fo r th e  first tim e. A  b rand  new  
concept o f O ld Squaw  d istribu tion  from  a 
m ajo r N o rth  A m erican breeding a rea  is 
outlined. In teresting  recoveries o f  C om m on 
G oldeneye and  Bufflehead ind icate  m igra­
tion  o f these species m ay be m ore extensive 
than  previously supposed.

A lthough th e  sam ple is sm all, som e in­

Table 3. Long-tailed Duck recoveries by years from banding date

Num ber
banded 1st 2nd 3rd 4th 5th 6th 7th 8th All

Recovered away from banding site 
Male 5 1 2 4 1 1 14
Female - 1 1 1 - - - - 3

Recovered at banding area in 
Male

summer
2 5 2 9

Female - - - 1 6 1 - - 8

Total male 689 5 1 2 6 5 3 1 _ 23
Total female 1,095 - 1 1 2 6 1 - - 11

G rand total 1,784 5 2 3 8 11 4 1 - 34
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fo rm ation  on m ortality  ra tes fo r G rea te r 
Scaup and O ld Squaw  ind ica te  these species 
are  no t harvested  heavily enough to  cause 
concern  fo r th e ir w elfare.

W e have know n for som e tim e th a t Siber­
ian nesting grounds p rov ide birds for 
A m erican hun ters such as Snow  G eese 
Anser c. caerulescens, Black B rant Branta  
bernicla orientalis, P intail and  o thers, bu t 
th is p ro jec t gives the first evidence th a t 
N orth  A m erica is p roducing  gam e birds for 
Soviet use. This is a significant new  illu stra­
tion  o f the u ltim ate  need for b ird  m anage­
m ent co -operation  and trea ties w ith the 
Soviet U nion. T he 10% recovery  ra te  by 
C anadians o f  birds from  th is A m erican  lake 
som ew hat reverses the  usual concept of 
C anada one-sidedly raising birds for 
A m erican consum ption . W e also learn  for 
th e  first tim e w hat so rt o f  kill results from  
Eskim o drives o f m oulting ducks. O bvious­
ly the bulk  o f  this harvest is o f adu lt m ale 
G rea te r Scaup, and  Old Squaw  o f bo th  
sexes. T here w ould appear to  be no signi­
ficant conflict betw een th is Eskim o take  
and  th e  hun ters to  th e  south. T here a re  no 
indications o f  destructive over-harvest or 
in terference w ith the  breeding popu la tion  
and perhaps this m ay be a good resource 
u tilization  fo r this area. It is un fo rtunate  
th a t it is con trary  to  th e  term s o f  the 
M igratory  Bird trea ties betw een th e  U nited 
States, C anada  and  M exico.

Several in teresting  questions em erge 
from  the pro ject. W hy is th is region, and, 
particu larly , T akslesluk L ake so popu la r 
w ith species w hich obviously have such 
differen t h ab ita t p references th e  rest o f the 
year? W hy are  specific sex ra tio s’ so 
different, w ith bo th  sexes o f  Old Squaw 
and  G oldeneye well rep resen ted  bu t only 
m ales o f Scaup and  Bufflehead? D o these 
m oulting birds represen t a  po rtion  o f a 
local b reed ing  popu la tion  o r have som e of 
them  m ade long m oult m igrations from  
o ther areas w here they w ere raised? W hat is 
th e  appeal o f  the  tu n d ra  for th e  tree-nesting 
G oldeneyes and Buffleheads? W hy do birds 
o f one species th a t m oult toge ther on the 
sam e lake d isperse to  opposite  sides o f the 
C ontinen t for th e  w inter, as do  the C anvas­
backs and  G rea te r Scaups? H ow  do som e 
G rea te r Scaup and  C anvasbacks m anage 
the problem s and hazards o f a m igration 
nearly  tw ice th e  length o f th e  o thers o f  their 
kind? H ow  does such diverse m igration 
develop?

W e can only conclude th a t a g rea t deal 
m ore research  is needed on these tu n d ra  
ducks, w hich a re  o f obvious value to  such a  
w idespread hum an  popu la tion .
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Summary

In the years (1963-65) Fish and Wildlife 
Service personnel caught and banded 4,483 
ducks of eight species at Takslesluk Lake, 
Alaska. Recovery o f 230 of these bands show a 
surprising dispersion through 40 degrees of 
latitude and 180 degrees o f longitude or from 
N orth Carolina to  Central Siberia.
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Plate III. Above: the elegant wild Bewick’s Swans Cygnus columbianus bewickii fight it out on Swan 
Lake. Below: the savage looking Black Spur-winged Goose Plectopterus gambensis niger 
is a  peaceful inhabitant o f the African Pen at Slimbridge.
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Behaviour and distribution of wild geese in 
south-east Scotland

I. N E W T O N ,  V. M.  T H O M  a n d  W. B R O T H E R S T O N

T he d is tribu tion  o f w intering G reylag 
Anser anser and P ink-footed  G eese A. 
brachyrhynchus in Britain is governed by 
the presence o f suitable roosting  sites, such 
as estuaries and  lakes, from  w hich th eb ird s  
fly to  nearby farm land  to  feed. T he sam e 
roosts and  associated feeding areas are  used 
year after year. This p ap er exam ines the 
dispersal o f geese in sou th-east Scotland 
and, in particu la r, their choice o f roosting 
and  feeding sites. It form s p a rt o f a  general 
study, m ore o f w hich has been published 
elsewhere (N ew ton & C am pbell, 1970, and 
1973; N ew ton, C am pbell & Allison, in 
press). The area  involved, covering 24,000 
km2, extended from  P itlochry  in the north  
to  beyond Biggar and Kelso in th e  south, 
and from  the east coast to  beyond Stirling 
in the  west (F igure 1). It included a  rep re­
sentative selection o f roosting  and  feeding 
sites, and held th e  bulk  o f th e  im m igrant 
popu la tion  o f both  species. In recent 
autum ns, Icelandic G reylag in B ritain  have

Figure J. Map showing position of study area, 
and main roosting sites. Filled circles = Greylag;

num bered  ab o u t 60,000 individuals, and 
P inkfeet ab o u t 70,000 (Boyd & Ogilvie, 
1969, 1972).

Methods

The first detailed  in form ation  on goose dis­
tribu tion  in Scotland was built up over 
several years from  extensive ground 
searches and aerial surveys by W ildfowl 
T rust staff, helped by local observers. This 
in form ation , sum m arized by A tkinson- 
W illes (1963), form ed th e  starting-po in t 
for ou r survey. F rom  1960, V .M .T. studied 
goose d is tribu tion  a round  Perth . This was 
done partly  a t w eekends, b u t also on o ther 
days, because her jo b  to o k  her to  m any 
farm s in the study area, and provided 
fu rther opportun ity  to  find geese and 
question farm ers (Thom  & M urray, 1964). 
In 1952, W.B. (in E dinburgh) began 
w atches a t certain  roosts, w hich cam e to

open circles = Pinkfoot; split circles =  both 
species. Inset shows area covered by Figure 2.

I l l
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m ore tim e th an  norm al resting during snow 
periods and less in try ing  to  feed. W hen a 
roost froze over, b u t food rem ained avail­
able locally, geese usually rested  on th e  ice, 
e ither on the ir feet o r bellies. It was often 
possible to  see how  m any had spent th e  p re ­
vious night on a site from  the castles o f 
droppings left behind.

Roosting sites

Several factors com bined to  m ake a site safe 
and  acceptab le  to  geese for roosting . These 
included no t only th e  degree o f actual dis­
tu rbance , bu t also various in trinsic  features 
which conferred safety, like situation , area, 
openness, d istance from  centres o f hum an 
activity, and  so on. T he extent to  w hich any 
p a rticu la r roost w as used seem ed to  depend 
m ainly on the balance  betw een its in trinsic 
attractiveness and  th e  level o f actua l dis­
tu rbance . T he extensive m ud flats o f M on­
tro se  Basin, fo r exam ple, w ere highly 
attrac tive  to  geese, yet little used because 
o f g rea t d is tu rbance  by w ildfowlers. O n the 
o ther hand , D upplin  Loch was basically 
u nattrac tive  because o f its sm all size and 
w oodland setting, b u t was so undisturbed  
th a t a t tim es it held  m ore geese than  any 
o th er site in B ritain . To judge from  the 
reactions o f geese, th e  m ost im portan t 
disturbances w ere, in o rder o f im portance,

low  flying a ircraft, shooting, hum an p re ­
sence, and unfam iliar and p rom inen t ob ­
jec ts like oil drum s and  scarecrow s. G eese 
soon learned  to  associate danger w ith 
particu la r p laces, and th e  sam e b irds w ere 
m ore wary a t one p lace than  a t ano ther. 
The m ain roosts o f th e  tw o species in the 
study a rea  a re  given in T able 2, and all the 
sites a t w hich geese w ere seen to  roost in 
A ppendix 1.

(a) Coastal and  estuarine sites

Som e favoured  roosting  sites w ere on es­
tuaries and coastal m ud and  sand flats, 
w hich w ere flooded fo r a  m inim um  period 
each day, yet w here no enem y could ap ­
proach  undetec ted . A to ta l o f n ine large 
m ud o r sand flats was available in the area, in 
o r n ear estuaries; at seven, P inkfeet p re ­
dom inated , and  a t tw o G reylag  (Table 3). 
T he sm allest m ud flat used by geese for 
roosting  covered ab o u t 3 km 2, bu t th e  area 
o f  a site w as less im portan t than  th e  dis­
tance  it sp read  from  shore. G reylag, in their 
favourite  sites, could get up to  1 km  off 
shore, b u t P inkfeet liked to  get even fu rther 
ou t, and  on A bertay  Sands and D og Bank 
in th e  Tay regularly  stood up to  3 km  off 
shore. T he only sm aller areas o f coastal 
m ud w hich geese frequently  used w ere cut 
off on all s ideby  w ater. Both species roosted

Table 2. Main roosts of Greylag and Pink-footed Geese in the study area

Greylag Pinkfoot

Strathm ore Lochs Rescobie, Balgavies, Forfar M ontrose Basin, Lochs Forfar
Kinnordy, Lintrathen, Clunie, and Rescobie
Marlee and Storm ont, Monks Myre,
‘Bloody Inches’.

Firth of Tay Mugdrum island Three sites in the estuary
Strathearn Drummond Pond, Pitcairnie Loch, 

three sites on river
Dupplin Loch

Strathallan Carsebreck Carsebreck, Loch Mahaick
Ochil Hills Glenfarg Reservoir Glenfarg Reservoir
Kinross Plain Loch Leven Loch Leven
Eden area — Edenmouth, Cameron 

Reservoir
Forth Valley Flanders Moss, Lake of Menteith, Flanders Moss, Lake of

Inches near Alloa, Grangem outh Menteith, Grangem outh, 
Aberlady

Pentland Hills Harperig and Threipm uir Reservoirs Cobbinshaw, Baddinsgill and
— W estwater Reservoirs

M oorfoot Hills Gladhouse Reservoir, Portm ore Loch Gladhouse Reservoir, Fala 
Moor

Lammermuir Hills W atch Reservoir Hule Moss
Lanark Hills — Upper Cowgill and Culter 

Reservoirs
Lower Tweed Hoselaw Loch

Valley
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Table 3. Use of coastal and estuarine sites for roosting by geese in the study area

Approximate area (km2) 
exposed at low tide Used by

Montrose basin* 7 Pinkfeet, rarely Greylag
Tay (1) Abertay sands 3 Pinkfeet

(2) Dog/C arthegina banks 26 Pinkfeet, some Greylag
(3) Mugdrum and nearby 1-5 Greylag, some Pinkfeet

banks

Edenmouth* 6 Pinkfeet
Forth  (1) Tyninghame* 3-5 Pinkfeet

(2) Aberlady Bay 4 Pinkfeet, rarely Greylag
(3) Grangem outh Flats* 10 Pinkfeet, some Greylag
(4) Inches at Alloa* 0-7 Greylag, some Pinkfeet

* Those thus m arked are much disturbed by wildfowlers, are now used less than a t the turn  of the century, 
and mainly after the end o f the shooting season. Edenm outh is also disturbed by low-flying aircraft.

on M ugdrum  Island and  its associated  sand 
banks in th e  Tay, and  on certain  islands in 
th e  F o rth  near A lloa.

In bo th  Tay and F o rth , several sites were 
used, bu t Pinkfeet p redom inated  at the 
safer seaw ard ones, and G reylag  fu rther 
inland. T hus A bertay  Sands n ear T aym outh  
w ere used only by P inkfeet, D og and 
C arthag ina  Banks fu rther upstream  m ainly 
by Pinkfeet, and M ugdrum  and  its asso­
ciated sand banks yet fu rther up m ainly by 
G reylag. Likewise in the  F o rth , Tyning- 
ham e Sands and A berlady Bay w ere regu lar­
ly used only by P inkfeet, G rangem outh  
m ainly by Pinkfeet, and th e  upstream  
sites a round  A lloa m ainly by G reylag. 
F u rtherm ore , a t G rangem outh , w here a 
h a rb o u r divided th e  flats, P inkfeet mostly 
used th e  larger eastern  sector, and  G reylag 
th e  sm aller w estern one. T he only suitable 
site on the Eden (at th e  m outh) was used 
alm ost exclusively by P inkfeet, as was 
M ontrose Basin on th e  A ngus coast.

(b) Rivers

F u rth e r up river, G reylag occasionally 
roosted  on b are  islands o r on shingle banks 
in m id-stream , o r on wet g round  and flood

pools a t the edge. T he river at such points 
was also fairly wide, w ith  low  banks devoid 
o f trees. All th ree  rivers in the a rea  which 
offered these facilities w ere used. Favoured 
roosts on th e  E arn  included the flood pools 
a t Innerdunning , D alreoch , andN etherfo r- 
dun ; on th e  Tay th e  Inches near M eikleour 
and  th e  islets sou th  o f P itlochry ; and on the 
C lyde the  H aughs near Q uothquan  
(L anark). P inkfeet w ere seen a t no such 
sites, b u t used the extensive sheets o f w ater 
which occasionally  resu lted  from  flooding 
on th e  C lyde south  o f  L ibberton . This was 
especially tru e  w hen nearby  still w aters 
w ere frozen.

(c) Lakes and reservoirs

O rdnance Survey M aps (scale 1/63,360) 
show  a to ta l o f 165 ponds, lochs and re ­
servoirs in th e  study area, excluding pools 
on m osses discussed below . M any such sites 
w ere too  d istu rbed , in too  narrow  and  steep­
sided valleys, surrounded  by trees, too  far 
from  feeding areas, so high th a t they were 
often frozen, o r o therw ise unsu itab le  as 
roosts. F o r th e  rem ainder, the surface area 
o f w ater had an obvious influence on 
w hether a site was used. Only 22% of

Table 4. Use of ponds, lakes and reservoirs for roosting by geese in the study area (mossland 
pools excluded—See Appendix 2)

Used by
A rea of water Total Used by Used by Used by neither

(km2) available Greylag Pinkfeet both species species

< 0-1 99 20 2 0 77
0-11-0-20 29 18 4 2 9
0-21-1-00 31 23 13 8 3

> 1-0 6 5 5 4 0
Totals 165 66 24 14 89
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ninety-nine w aters less th an  10 ha  in area 
w ere used by geese, bu t this p ropo rtion  
increased w ith increasing area, and all 
w aters extending over m ore than  100 ha  
w ere used. T he tw o species differed in the 
w ater areas they accepted . G reylag  used the 
largest num ber, including bo th  sm all and 
large w aters, b u t P inkfeet used mainly 
w aters m ore than  20 ha  in surface area 
(T able 4). T hus, o f 128 w aters o f  less than  
20 h a  in  area , th irty -eigh t w ere used by 
G reylag and only six by P inkfeet, bu t o f 
thirty-seven larger w aters, tw enty-eight 
w ere used by G reylag  and eighteen by 
Pinkfeet (P < 0-01). F u rther, only tw elve of 
the thirty-seven large w aters in th e  area 
w ere used by b o th  species together, the 
rem aining tw enty-five by one o r o ther, so 
here  again the species tended to  separate.

(d) M oorland pools
M any roosts w ere centred  on sm all pools on 
rem ote, dam p, m oors (o r mosses). Because 
o f the na tu re  o f th e  g round , such sites were 
seldom  d istu rbed  and all provided a  wide 
view. G eese roosted  on the pools them selves 
o r on g round  nearby . T he m ap showed 
n ineteen  such m osses, w ith suitable pools, 
in o u r area. O ne o f  these was used by G rey­
lag alone for roosting , fou r by Pinkfeet 
alone, and an o th e r tw o by bo th  species 
(A ppendix 2). T hree  o f the m ost im portan t 
P inkfoot roosts in  th e  a rea  w ere on east 
F landers M oss (Perthshire), F a la  Flow 
(M idlothian) and  H ule M oss (Berw ick­
shire). F o r day tim e resting, G reylag  used at 
least an o th e r tw o such sites, and  P inkfeet 
ano ther four. A lso, P inkfeet rested by day 
on a t least eight o th er mosses, w hich lacked 
perm anen t w ater, and  G reylag roosted  on 
Cranley M oss (L anark ) w hen flooding 
created  pools.

In  conclusion, th e  tw o species differed 
in th e ir favourite  roosting  places. P inkfeet 
p referred  extensive estuarine m ud flats, 
large lochs and  reservoirs, and  rem ote 
m osses; G rey lag  used these sites to  som e 
extent, b u t also used sm aller w aters and 
rivers. In  general, sites used by Pinkfeet 
offered g rea ter security  and  freedom  from  
d is tu rbance  th an  did m any o f th e  sites used 
by G reylag . This does no t explain why 
G reylag  avoided m any o f th e  safer sites, 
unless to  avoid Pinkfeet a lready there . On 
shared roosts, th e  tw o species norm ally 
kept to  d ifferent areas, and  flighted inde­
pendently .

The extent to  w hich any p a rticu la r roost 
was used seem ed to  depend partly  on the 
num ber o f a lternatives available, on th e  re­

lative degrees o f security they offered, and 
the extent o f  recen t d is tu rbance  at each. In 
practice , th e  num bers o f geese a t many 
sites fluctuated  greatly  from  night to  night, 
especially during the shooting season. A p­
pendix 1 gives som e idea o f th e  m axim a for 
th e  d ifferen t sites reco rded  during our 
study, bu t adding them  together w ould give 
a figure far in  excess o f  the to ta l geese in the 
a rea  a t any one  tim e.

Rest stations

W hen feeding several k ilom etres from  a 
roost, o r w hen the roost offered only a 
sm all sheet o f  w ater, geese usually adopted  
areas o f m oor o r rough  grass as ‘rest s ta ­
tions’ from  w hich they com m uted to  feed­
ing areas nearby . These rest stations were 
constan t from  year to  year, b u t no t neces­
sarily used th ro u g h o u t a season. T heir sit­
ing appeared  to  result partly  from  the need 
to  be  near feeding areas and partly  from  the 
need for safety. Sites w ere often centred  on 
a wide stre tch  o f dam p m oorland  or near 
the sum m it o f  a  rounded  hill in farm land, 
bu t alw ays provided  a wide view over 
surrounding  land. T he farm land  ones 
w ere usually as fa r as possible from  a road. 
O ne could n o t approach  geese on such sites 
w ithout being seen. O f tw enty-three regular 
P inkfoot rest stations found, tw elve were 
on m osses, six on large grassy fields on hill­
sides, four on  offshore sand banks or 
islands, and  one in a dam p field. O f twelve 
G reylag  rest sta tions found, th ree  w ere on 
m osses, tw o on  islands, and  seven on dam p 
riverside fields (A ppendix 3).

R est sta tions w ere used m uch m ore by 
Pinkfeet th an  by G reylag  and  possibly 
helped Pinkfeet to  exploit successfully feed­
ing areas d is tan t from  roosts. A fter leaving 
a  roost in the  m orning, Pinkfeet som etim es 
flew to  a rest sta tion  and  then , using it as a 
base, flew to and  from  th e  fields th roughou t 
the day. A t evening, too , P inkfeet often 
assem bled on  a  rest sta tion  before  going to 
roost. They th en  approached  the  roost in 
m uch p o o re r (and possibly safer) light than  
if they had  flown there  d irect. This be­
haviour was especially p revalen t w hen the 
roost offered only a  sm all expanse of w ater, 
like th e  pond  on  F a la  M oor. As a ru le each 
P inkfoot roost had  one o r m ore rest sta­
tions associated  w ith it.

Feeding areas

G eese fed on only a  sm all p a rt o f the farm ­
land  in th e  study area. U sually each roost
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had  several associated  feeding areas, w hich 
varied from  a  single field to  trac ts  o f  seve­
ral square k ilom etres (F igure 2). (A feeding 
a rea  was considered separate  w hen it was 
m ore th an  0-5 km from  the next, o therw ise 
th e  tw o w ere classed as one.) A d jacen t un ­
suitable te rra in  lim ited th e  ex ten t o f m ost 
feeding areas. In general, geese fed m ost in 
extensive flat o r slightly undulating  country, 
w ith few trees and hedges, and  avoided 
hum m ocky o r well tim bered  te rra in , with 
sm all fields and  tall hedges, w hich restricted  
the ir view. They also avoided areas which, 
though  topographically  suitable, w ere 
m uch d istu rbed . Pinkfeet w ere m ore ex­
trem e in the ir p references th an  G reylag, 
and often flew fu rther from  th e ir roost to 
feed. W e have tried  to  quantify  this last 
difference in the study area by calculating 
th e  p ro p o rtio n  o f th e  to ta l feeding area  of 
th e  tw o species w hich lay at various dis­
tances from  th e  nearest ro o s t (Table 5). 
A nalysis was restric ted  to  th e  a rea  no rth  o f 
th e  F o rth  w here feeding areas w ere best 
know n. In  th is a rea  90% o f th e  G reylag’s 
to ta l feeding g round  was w ithin 5 km  o f a 
roost, and only 2% m ore than  10 km away 
com pared w ith 66% and 15% fo r th e  P ink­
foot. A bou t 1% o f th e  P ink foo t’s feeding 
areas w ere m ore th an  20 km from  a roost. 
(The difference betw een the species is signi­
ficant at the  0-1% level.) N o accoun t was 
taken  o f the exten t to w hich th e  tw o species 
used feeding areas a t d ifferen t distances, 
no r th e  fact th a t geese did n o t invariably 
fly to  th e  nearest roost from  a particu lar 
feeding area.

Spatial separation of the two species

D ifferences in roosting  sites and  flighting 
d istance tended  to  separa te  th e  tw o species 
and reduced  th e  extent to  w hich they fed on 
th e  sam e g round . Also G reylag  generally 
p referred  to  be near rivers and P inkfeet on 
extensive open areas, how ever fa r from  
w ater. N o rth  o f  th e  F o rth , geese o f one 
species o r th e  o ther fed over ab o u t 351 km 2 
o f  land , G reylag  alone over 151 km 2, P ink­
feet alone over 153 km 2, and  th e  tw o species 
together over only 47 km 2. H ence only 
13% o f th e  to ta l goose country  was used by 
bo th  species.

Changes this century in the distribution of 
geese in the study area

Because o f th e  sporting  value o f  geese, their 
d is tribu tion  over th e  years w as well docu­

m ented (B axter & R in tou l, 1953; H arvey- 
Brow n, 1906; M illais, 1901; M uirhead, 
1895; N ash , 1935). B oth species seem  to  
have been increasing in B ritain  a t least since 
1880. T he evidence up to  1930, mostly 
based on m em ory records, was given by 
Berry (1939), b u t since 1950 counts o r­
ganized by th e  W ildfowl T rust have con­
firm ed the trend  (Boyd & Ogilvie, 1969, 
1972). T hroughou t, m oreover, the  increase 
has been m ost m arked  in  Scotland.

N o t only did num bers rise a t estab­
lished roosts, b u t new  sites w ere also oc­
cupied, m ainly in land. T he spread inland 
was p robab ly  encouraged by: (1) increased 
d is tu rbance  a t coastal sites resulting from  
g reater public  w ildfowling, a ircraft and 
m ilitary activities (Berry, 1939); (2) con­
struction  o f reservoirs (=  roosts) in areas 
lacking natu ra l lakes; (3) rem oval o f trees 
and hedges, creating open spaces a ttrac tive  
to  geese in in land areas form erly  unsuitable; 
and (4) m ore au tum n ploughing near the 
coast rendering  m uch g round  useless to  
geese thereafter, and  im proved m anage­
m ent o f grass in th e  up lands providing better 
feeding there  than  form erly (B rotherston, 
1964).

T he m ain coastal sites occupied in 
1875-1900 w ere M ontrose Basin (Pinkfeet), 
Inner and O uter Tay (both  species), E den­
m outh  (bo th  species), G rangem outh  Flats 
(Pinkfeet), A berlady Bay (bo th  species) and 
T yningham e (Pinkfeet). T he m ain inland 
sites w ere Loch Leven (both  species), 
C obbinshaw  R eservoir (Pinkfeet), H ule 
M oss (Pinkfeet), C oldingham  M oss (P ink­
feet), F landers Moss (both  species), two 
unspecified mosses in L anarksh ire  (P ink­
feet), and F a la  Flow  (Pinkfeet). T he P ink­
foot was thus m ost w idespread, roosting 
at fourteen  sites (eight in land), com pared 
w ith th e  G rey lag 's five (two inland). A t th a t 
tim e, th e  G reylag  shared all its roosts w ith 
the P inkfoot, w hich alw ays outnum bered  
it. Today th e  P inkfoot has twenty-five 
m ajor roosts (nineteen in land) in the sam e 
area, and th e  G reylag tw enty-nine (twenty- 
eight in land); no rth  o f the F o rth , bo th  spe­
cies are  ab o u t equally num erous, bu t to  the 
south  th e  P inkfoot still p redom inates, less 
so th an  in 1950. N ow  th e  G reylag shares 
only n ine o f its tw enty-nine m ain roosts 
w ith the P inkfoot, so the tw o species are 
also m ore segregated th an  form erly. The 
d isappearance  th is century  o f P inkfeet 
from  C oldingham  can be  a ttribu ted  to  the 
destruction  o f the m oss by ploughing, bu t 
G reylag  have recently  adop ted  th e  ponds 
rem aining.

Several roosts in the study a rea  have



Figure 2. Part of the study area, showing the separation of feeding areas of Greylag and Pink-footed Geese.
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Table 5. Extent of total feeding area of geese lying at different distances from 
roosts

Distance from nearest roost (km)

0-2 2-5 5-10 10-20 20-30

% Greylag feeding area 49 41 8 2 0
% Pinkfeet feeding area 24 42 19 14 1

*Greylag alone fed over 151 km2 of the study area north o f the Forth, Pinkfeet alone 
over 153 km2, and both species together over 47 km2.

experienced fluctuating usage by geese over 
the years associated w ith changes in dis­
tu rbance . C oastal sites, being public, 
were generally  m ore d is tu rbed  th an  inland 
ones, the  m ore so in recen t years because of 
increased m obility o f w ildfowlers. A t the 
Tay and F o rth  Estuaries m ilitary  operations 
w ere also involved (Berry, 1939; Brothers- 
ton , 1964). Som e coastal sites, w ith public 
access, such as M ontrose, Eden, G range­
m outh  and T yningham e, w hich w ere fo r­
m erly im portan t, a re  now little  used until 
after the shooting season each year. Like­
wise th e  use o f C obbinshaw  by Pinkfeet has 
declined since shooting increased  there, 
while H arperig  was largely deserted  by 
G reylag for a tim e in favour o f T hreipm uir 
u nder th e  sam e conditions. O n the o ther 
hand, th e  use o f A berlady Bay increased 
again after it becam e a n a tu re  reserve in 
1952 (B ro therston , 1964). These changes 
p rovide circum stan tia l evidence fo r the 
im portance o f  d is tu rbance  in influencing 
goose-distrib  u tio n .

O ne last po in t w orthy o f com m ent is the 
increased im portance  to  b o th  species of 
reservoirs and o ther artificial lakes. N ow ­
adays eight o f the tw enty-nine m ain G rey­
lag roosts in th e  study area, and  nine o f the 
twenty-five P inkfoot ones, w ere on m an- 
m ade w aters.

Conclusions

Poten tial lim its to  the d is tribu tion  o f geese 
in th e  study area  w ere set by th e  location  of 
su itable roosting  sites in o r near farm land, 
w here all feeding was done. W ithin this 
fram ew ork, th e  d istribu tion  o f the birds 
was then  influenced m ainly by d isturbance , 
which banished o r reduced them  in certain  
areas and  led to  the ir increase in o thers. 
The degree o f safety offered by an area was 
influenced by tw o types o f  factors. First 
w ere those im posed by the environm ent. 
F o r roosting , coastal and estuarine sites 
w ere intrinsically th e  m ost a ttrac tive  to

geese because they w ere th e  m ost extensive 
and open, while in land, large w aters were 
m ore a ttrac tive  th an  sm all ones. F o r feed­
ing, open , flat o r slightly undulating  
country, w ith a m inim um  of trees and 
hedges, was p referred  to  hum m ocky, well 
tim bered country, with sm all fields. Second, 
actual d istu rbance , caused by shooting, 
hum an presence and  o th er factors, super­
im posed its own p a tte rn  on th a t set by 
topography . T he extent to  w hich a pa rticu ­
lar roost o r feeding a rea  was used seem ed 
to  depend on th e  balance betw een its in­
trinsic attractiveness and th e  degree of 
actual d istu rbance . Lastly, while geese 
clearly linked d is tu rbance  w ith particu lar 
sites, th e  degree o f overall shooting p ro ­
bably also affected the m inim um  require­
m ents for roosting  and  resting areas, a 
heavily shot popu la tion  using only the safer 
o f a range o f sites and a  lightly shot 
popu la tion  accepting others.

D ifferences in roosting , feeding and 
flighting hab its betw een th e  species could 
be a ttribu ted  largely to  the g reater wariness 
o f the P inkfoo t and  its stronger reaction  to 
d isturbance. F or roosting , it used places 
w hich were especially safe, either because 
o f  the ir in trinsic characteristics, o r because 
they w ere rem ote  and otherw ise free from  
distu rbance . T he avoidance o f som e of 
these sites by G reylag is puzzling, unless to  
avoid Pinkfeet. O n shared  roosts, the two 
species norm ally kept apart, and  several 
tim es this century G reylag segregated com ­
pletely from  Pinkfeet w hen an alternative 
roost in an a rea  becam e available (B ro ther­
ston, 1964). Last century all the  G reylag 
roosts w ere shared  by Pinkfeet, bu t now 
th a t m ore w aters are  occupied, less than  
one-th ird  of th e  G reylag  roosts are  shared 
(A ppendix 1).
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Summary

In southeast Scotland immigrant Greylag and 
Pink-footed Geese fed entirely on farmland 
(including grassland), where their distribution 
was governed by the  location of suitable roosts, 
from which they flew to restricted feeding areas 
nearby. Continual movement took place be­
tween different roosts, and peak numbers oc­
curred in different months in different districts.

Pinkfeet preferred the safer of a range of 
sites for roosting, including estuaries, large 
lakes and reservoirs, and remote m oorland 
pools, while Greylag also used less safe sites, 
including small ponds and rivers. Of forty-five 
m ajor goose roosts in the study area, only nine 
were used regularly by both species, the rest by 
one or other. On shared roosts the two species 
kept apart.

Pinkfeet were also more particular in their 
choice o f feeding areas, and often foraged further 
from their roosts than  did Greylag. Greylag 
rarely flew more than 5 km to feed, but Pinkfeet 
regularly more than 10 km, and occasionally 
more than 20 km.

Differences in roosting and flighting habits 
led to spatial separation of the two species on 
farmland and, of the total goose country in the 
study area, only 13% was occupied by both 
species together, the rest by one or other.

W ithin limits set by the location o f suitable 
roosting and feeding areas, the distribution of 
geese, was influenced mainly by disturbance, 
especially shooting.
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Appendix 1. Sites on which geese were known 
to roost in the study area, 1966- 
70. A: usual maximum number 
more than 2,000; B: 1,000- 
2,000; C: 500-1,000; D: less than 
500.

Greylag
O.S. map 49: Haughs o f Tay south of Pitlochry 

(D), Dowally Loch (D), Craiglush 
Loch (D), Loch of the Lowes (D), 
Butterstone Loch (D), Loch 
Benachally (D), Loch Clunie (A), 
Kings Myre (D), Broomhill Pond 
(A), Bloody Inches (A), Marlee 
Loch (B), Dykeside Moss (D), Fing- 
ask Pond (D), Storm ont Loch (A), 
H are Myre (D), Monks Myre (A), 
Lintrathen Loch (C), Long Loch 
(D), Redmyre (D), Airntully 
Pools (D).

O.S. map 50: Kinnordy (C), Forfar Loch (B), 
Rescobie/Balgavies Loch (B), 
Monikie Reservoir (D), Duns 
Dish (C).

O.S. map 54: Lake o f M enteith (B), Loch Rusky 
(D), Flanders Moss (A), Muir 
Dam (D), Airthrey Loch (formerly 
D), Braco Pond (D), Loch 
Monzievaird (D), Loch of Balloch 
(D), Cowden Loch (D).
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O.S. map 55: Drum m ond Pond (A), Carsebreck 
Ponds (A), Glendevon Reser­
voirs (D), M eallbroden Loch (D), 
G artm orn Dam (D), Peppermill 
Dam (D), Pitcairnie Pond (A), 
Craigluscar Reservoir (D), Bertha 
Loch (C), Loch Glow (D), Glen­
farg (B), Loch Leven (A), Loch 
Fitty (D), Loch Ore (D), Earn- 
N ether Fordun (C), Earn-Dal- 
reoch (B), Earn-Inverdunning (C), 
Tay-M ugdrum Island (A), Tay- 
D og/Carthegina Banks (C) 
Harperleas Reservoir (D), Ballo 
Reservoir (D), Holl Reservoir (D), 
Forth-Alloa Inches (C)j

O.S. map 56: Loch Lindores (C), Dunshelt Moss
(C), Carriston Reservoir (D),
Clatto Reservoir (D ), Kilconquhar 
Loch (D), Carabee Pond (D).

O.S. map 61: Springfield Reservoir (D), Grange­
m outh Flats (C), Crosswood 
Reservoir (D), Crane Loch (D).

O.S. map 62: Harperig Reservoir (D), Threip- 
muir (C), Portm ore Loch (D), 
Gladhouse Reservoir (B), Allan- 
shaws Reservoir (D).

O.S. map 63: Stobsheil Reservoir (D), W atch
Reservoir (C), Coldingham Ponds
(D), Hirsel Lake (D).

O.S. map 64: Hoselaw Loch (C).
O.S. map 68: Cranley Moss (D).
O.S. map 70: Yetholm Loch (D).

Pinkfoot
O.S. map 49: Redmyre Moss (D).
O.S. map 50: Forfar Loch (A), Rescobie Loch 

(A), M ontrose Basin (C).
O.S. map 54: Lake o f Menteith (B), Flanders 

Moss (A), Loch M ahaick (A).
O.S. map 55: Carsebreck Ponds (A), Glendevon 

Reservoirs (D), Peppermill Dam 
(D), Dupplin Loch (A), Clevage 
M oor (D), Glenfarg (C), Loch 
Leven (A), Loch Fitty (D), Loch 
Ore (D), Tay-M ugdrum Island 
(A), Tay-Dog/Carthegina Banks 
(A), Tay-Abertay Sands (A), 
Harperleas Reservoir (D), Ballo 
Reservoir (D), Forth-Inches near 
Alloa (D).

O.S. map 56: Edenm outh (C), Cameron 
Reservoir (A).

O.S. map 61: Springfield Reservoir (D), 
Grangem outh Flats (C), 
Cobbinshaw Reservoir (C), Crane 
Loch (D), Bowmuir (D).

O.S. map 62: W estwater Reservoir (A), 
Baddinsgill Reservoir (A), 
Gladhouse Reservoir (A), Fala 
Flow (A), Aberlady Bay (A).

O.S. map 63: Hopes Reservoir (D), Tyninghame 
(D), Hule Moss (A).

O.S. map 68: Loch Lyock (D), Floods on Clyde, 
Quothquharn (B), Upper Cowgill 
Reservoir (C), Culter Reservoir 
(D).

Appendix 2. Mosses and moors used for 
roosting and resting by geese.
G: Greylag; P: Pinkfoot.

Areas with ponds used for roosting: Bowmuir 
(P), Crane Loch (P), D unshelt (G) Fala Flow 
(P), Flanders Moss (PG), Hule Moss (P), 
Redmyre (PG).

Areas with ponds used for resting: Auchterhead 
Muir (P), Clevage (P), Cranley Moss (G) 
Dykeside (G), Kippen Muir (P), Rossie 
M oor (P).

Areas without ponds used for resting:
A uchencorth Moss (P), Esperson Moss (P), 
Toxside Hill Moss (P), Cocksmuir (P), 
Middleton Muir (P), Methven Moss (P), Muir 
o f Orchill (P), Sherriffmuir (P).

Appendix 3.

Strathmore:

Strathtay:

Strathearn:

Kinross 
Plain: 

Eden Area: 
Forth 

Valley:

Moorfoot
Hills:

Lanark
Hills:

Rest stations of geese in study 
area. G: Greylag; P: Pinkfeet. 
Rossie M oor (P), Redmyre (GP), 
W ester Essendy Farm  (G). 
Tentsm uir Point (P), Abertay 
Sands (P), Mugdrum Island (GP). 
Methven Moss (P), Bachilton 
Farm  (P), Pow W ater (G), East 
Fordun Farm  (G), Bogtonley 
Farm  (P), Denmarkfield River 
Shingle (G), Milton of Forteviot 
Farm  (G), Lauchie Farm  (P), 
Kilspindie Farm  (GP), East 
Forden Farm (G).

St Serfs Island, Loch Leven (P). 
Dykeside Moss (G).

Kippen Muir (P), Flanders Moss 
(GP), Sherriffmuir (P), Muir of 
Orchill (P).

Toxsidehill (P), Esperton Moss 
(P), Middleton Moss (P), 
Cakemuir Hill (P), Auchencorth 
Moss (P), Halflow Kiln Farm  (P), 
Cocksmuir (P).

Cranley Moss (G).
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Plate IV. Diving ducks on land. Above: a male Canvasback Aythya vallisneria shows that it can 
maintain a  horizontal posture despite its far-back legs. Below, a pair o f Ring-necked 

Aythya collaris unusually have erected crests (part o f the courtship) while ashore.

Philippa Scott
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The management of grassland areas for 
wintering geese

M Y R F Y N  O W E N

Introduction

G rass is an essential p a rt o f th e  food o f m ost 
British w intering geese. T here is no sho rt­
age o f pastu re  in Britain, bu t m uch is un ­
available to  geese.

M ost o f the areas now  used by w intering 
geese are  m anaged solely for agricu ltu re  
and  in m any cases th e  requirem ents o f the 
birds conflict w ith those  o f the  farm er. 
T here is a decline in the a rea  o f sem i­
na tu ra l g rassland, m uch being claim ed for 
intensive agricu ltu re  or, particu larly  near 
estuaries, fo r industrial developm ent. The 
creation  and efficient m anagem ent o f 
refuges, albeit quite sm all, in areas o f high 
goose concentrations can help to  safeguard 
those popu la tions and lessen conflicts w ith 
agricu ltu ral in terests on su rround ing  land.

R esearch in to  the feeding behaviour 
and food requirem ents o f geese on grass­
land has been carried  ou t a t th e  W ildfowl 
T rust for the past 5 years. T he m ain study 
has been on W hite-fronted  G eese Anser 
a.albifrons (F igure 1) at the N ew  G rounds, 
Slim bridge, and the detailed  results have 
been published (Owen, 1971,1972a,b). This 
pap er sum m arizes th a t w ork, current 
studies on th e  B arnacle G eese Branta  
leucopsis (F igure 2) at E astpark , C aerla­

verock, D um friesshire, and  recen t w ork 
by o ther au thors, to  suggest m anagem ent 
procedures. The m ain aim s o f  m anagem ent 
are  to  increase th e  carry ing capacity  o f 
refuge areas to  a  m axim um  and ensure th a t 
geese are prov ided  w ith easily available 
food o f good quality  so th a t they can w ith­
stand  adverse w eather and a tta in  optim al 
body condition  for m igration  and breeding; 
it is also necessary to  ensure th a t geese 
are  available for observation  as leisure tim e 
and in terest in na tu re  conservation  in­
creases.

It is essential to  have su itab le  feeding 
grounds reasonably  close to  a  safe roosting 
place. This has been discussed in detail for 
G reylag  Anser anser and  P ink-footed  G eese 
Anser brachyrhynchus, tw o species norm ally 
associated w ith arab le  agriculture, by 
N ew ton, Thom  & B rotherston  (1973), and 
the ir conclusions apply to  o th er goose 
species. T he effect o f d is tu rbance  o r o f 
a change in land  use often overrides a trad i­
tional a ttachm en t to  certain  areas (Ogilvie, 
1968). B arnacle and Brent G eese Branta 
bernicla a re  generally  m ore sensitive in this 
respect than  British grey geese.

W ithin this b road  p a tte rn , factors affect­
ing th e  availability, quan tity  and quality  of 
food are  im portan t influences on the a t­
tractiveness o f goose haunts.

Figure 1. A group of W hite-fronted Geese 
Anser a. albifrons in the Tack Piece at
Slimbridge, in the alert, head-up posture. Philippa Scott



Figure 2. Barnacle Geese Branta leucopsis 
feeding on arable land at Caerlaverock and 
drinking from the shallow scrapes left when

Disturbance

M ost British geese have long been quarry  
species and even those th a t are now p ro ­
tected  are  still occasionally  shot. Thus, 
geese have a  rein forced  fear o f hum an 
beings and th e  sights and sounds associated 
w ith shooting. D istu rbance is th e  m ost 
im p o rtan t fac to r contro lling  the availability 
o f feeding areas. W hite-fronted  G eese used 
th e  least d is tu rbed  areas o f the Slim bridge 
refuge early in th e  season and  subsequently  
m oved to  o th e r sm aller fields closer to  
hum an activity. N ew ton & C am pbell (1970) 
cam e to  sim ilar conclusions w orking on 
G reylag  and P ink-footed  G eese a t Loch 
Leven, K inross, G reylags being the less 
sensitive.

D isturbances can be separated  into 
several types w hich elicit d ifferent re­
actions.

(a) Shooting

O ccasional and  lim ited shooting only 
causes local m ovem ents o f th e  geese. A t 
Slim bridge, w hen W hitefronts a re  shot

Philippa Scott
excavating the screen banks. (Two birds have 
leg rings put on at least 10 years previously.)

on the refuge, they m ove to  fields outside 
it, bu t soon re tu rn . H eavy shooting p res­
sure does keep geese away from  otherw ise 
favourab le  hab ita t, and  such areas are 
som etim es heavily used when the  shooting 
season ends.

(b) Other ground disturbances

In  ag ricu ltu ral areas these are  usually re l­
ated  to  stock  m anagem ent, bu t m ay also be 
due  to  recrea tional activities. R iders are 
less d istu rb ing  than  m en on foot and are 
som etim es ab le  to  app roach  to  w ithin 50 
yards o f a flock o f wild geese. G eese also 
quickly becom e used to  vehicles.

S tock on fields are  no de te rren t to  m ost 
goose species. G reylag  G eese w alk am ong 
sheep while feeding on tu rn ip  fields and 
also tak e  swedes scattered  for outw intered  
stock  (K ear, 1963). H ow ever, Barnacle 
G eese are  frequently  pu t to  flight by ad ­
vancing ca ttle  and  keep away from  fields 
w here stock is p resent.

G ro u n d  p reda to rs , such as foxes and 
stoats are  usually  kept under observation  
bu t do no t often  pu t the birds to  flight.
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(c) Aerial disturbance

Large b irds o r b irds o f prey m ay cause 
som e d istu rbance . Barnacles a re  pu t to 
flight by K estrels and Sparrow haw ks as well 
as H erons, w hereas Pinkfeet in th e  sam e 
situation  are relatively unconcerned.

H elicopters are  extrem ely d isturbing to 
all geese on th e ir w intering grounds. Low 
flying small ’p lanes usually p u t geese to 
flight and in som e cases cause them  to  seek 
th e  safety o f the roost o r refuge areas. 
B arnacle G eese at C aerlaverock are  som e­
tim es raised  by sm all a ircraft a t a  distance 
o f 1-2 miles. L arger p lanes are  usually less 
d isturbing, and even B rent G eese can be­
com e indifferent to  their tak ing  o ff and 
landing.

(d) Noise

N oise is less im p o rtan t than  visual d is tu r­
bance, bu t sudden sounds such as the 
starting  o f an engine, and especially shots or 
bangs usually  have an effect. The birds 
h ab itua te  to  regu lar noises, and to  be last­
ingly effective, scaring devices relying on 
banging m ust have th e ir tim ing and posi­
tion  varied frequently .

G eese also keep away from  unfam iliar 
objects, and from  cover such as hedges, 
apparen tly  because they a re  regarded as 
po ten tia l sources o f danger. In  undistu rbed  
situations W hitefronts spend ab o u t 3% 
of the ir tim e in a lert behaviour, b u t much 
m ore in relatively ‘d is tu rb ed ’ situations. 
This increased vigilance takes p lace at the 
expense o f feeding.

A n a ttem pt was m ade to  quantify  th e  ef­
fects o f  po ten tia l and ac tua l d isturbing 
influences on forty-seven fields a t Slim­
bridge. ‘A voidance values’ w ere calculated 
for each field, by allocating  a rb itra ry  points 
according to  d istance from  roost (0 -2), 
size o f field (0-20), ex ten t o f hedges or 
banks (0 -5 ), shepherding frequency (0-15), 
d istance from  roads o r canals (0-10), dis­
tance  o f bo rdering  roads o r canals from  
field centre (0-30). The sum  o f the avoid­
ance values for each field is th e  ‘avoidance 
index’, and this varied from  1 for the D um ­
bles, a  large, open, und istu rbed  field, to 62 
for a sm all field bordered  on  one side by a 
canal, on an o th e r by a farm  track  and on an ­
o ther by farm  buildings. P lo tted  against 
the m ean goose usage for the  four seasons, 
1968-69 to  1972-73 (F igure 3), the co rrela­
tion  coefficient is— 0-809, w hich is signif­
ican t a t the 0-1% level. This is rem arkably  
strong considering th a t there  were

700

Figure 3. Regression of goose usage o f forty- 
seven fields at the New Grounds refuge, Slim­
bridge, on the ‘avoidance index’ (see text).
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considerable vegeta tional differences be­
tw een the fields. It was calculated  th a t 
d is tu rbance a t th e  N ew  G rounds resulted 
in only h a lf the po ten tia l usage o f th e  refuge 
(700 goose days per acre  on m ost favoured 
fields) being realized.

Feeding requirements

1. Broad ecological characteristics

It has often been sta ted  (e.g. M arkgren, 
1963; P h ilippona & M ulder, 1960) tha t 
geese prefer th e  vegetation  of m arshy areas, 
because geese are  associated w ith such 
hab ita ts . H ow ever, m any species, when 
given the choice, p refer to  feed on the 
higher quality  grasses usually found in 
better-d ra ined  situations. F o r exam ple, 
N ew ton & C am pbell (1970) found th a t both  
G reylag  and P ink-footed  G eese preferred  
recently  sow n, nu tritious grasses, and no 
relationsh ip  was found betw een the  wetness 
o f fields and th e ir use by W hite-fronted  
G eese at Slim bridge.

H ow ever, th ere  is still an advantage to 
the b irds in having standing w ater on fields. 
G eese require  to  d rink  during th e  day, and 
in situations w here w ater is constantly  
available, W hite-fronted  G eese spend m ore 
than  2% o f th e ir daytim e drinking (up to  
25% o f non-feeding activity). In  situations 
w here w ater is no t freely available, the birds 
have to  fly, usually  to  the roost, in o rder to 
drink  and bathe . This m ay m ean travelling 
long d istances (P ink-footed  G eese a t Loch 
Leven travelled  several miles to  the roost 
at m idday). G eese w hich rely on grass in 
m id-w inter and spend up to  95% o f their 
daytim e feeding can ill afford such expendi­
tu re  o f tim e and  energy. In general, how ­
ever, the occurrence of geese in m arshy 
situations is p robab ly  due to  th e  fact th a t 
farm  stock is no t ou tw in tered  in such areas, 
and there  is thus little  d istu rbance .

G eese like to  feed in open fields w ith a 
clear view on all sides. V egetation m ore 
than  30 cm in heigh t discourages usage, and 
fields w ith tall rushes are  generally avoided 
by W hite-fronted  G eese a t Slim bridge. 
Sim ilar areas, w here the rushes have been 
cut in la te  sum m er, are visited.

2. The quantity o f  food

M ost geese w hen on pastu re land  feed m ain­
ly on grass. O ther item s are im portan t, 
especially th e  sto lons o f w hite clover Tri­

fo lium  repens, and , exceptionally, o ther 
items such as seeds (Owen & K erbes, 1971). 
‘G rass’ includes o ther low  herbs whose 
leaves o r shoots are  ob tained  by the goose’s 
norm al rap id  pecking.

(a) Grass. T he quantity  o f grass avail­
able on fields in w inter is affected by the 
am oun t o f grazing by farm  stock in autum n 
and by the am oun t o f grass grow th during 
w inter. O ther grazing anim als (such as 
hares) are  usually  at too  low  a density to  
have m uch effect on goose foods.

T he ag ricu ltu ral m anagem ent o f the 
N ew G rounds a t Slim bridge was m onitored  
in 1969-70 and 1970-71. T here w ere no 
obvious differences betw een grazing and 
hay cutting as form s o f sum m er m anage­
m ent, b u t stock  grazing intensity  in early 
w inter was very im portan t. The effect o f 
d ifferent grazing regim es on goose usage of 
five favoured  fields in shown in F igure 4. 
These fields are  close to  observation  facil­
ities and goose usage was accurately  de te r­
m ined. T he goose usage figures were 
w eighted to tak e  accoun t o f d ifferent dis­
tu rbance  pressures. It was then  calculated 
th a t if farm  stock  w ere rem oved from  the 
N ew  G rounds during w inter then  th e  goose- 
carrying capacity  could be increased by 
30%. This to o k  in to  account d istu rbance 
from  shepherd ing  activities as well as 
quan tity  o f food.

In 1971 th e  farm ing ten an t died and in 
A pril 1972 the m anagem ent o f som e 380 
acres (154 hectares (ha)) o f th e  New 
G rounds w as taken  over by the W ildfowl 
T rust. A bou t 300 acres (120 ha) o f this, the 
inner refuge, was now  m anaged prim arily  
for th e  benefit o f th e  geese. T able 1 shows 
the goose usage o f th e  w hole refuge and of 
th e  inner refuge area  over five seasons, in 
term s o f ‘goose days’. This figure is based 
on a daily count o f th e  geese th rough  m ost 
o f the season. T he tab le  shows th a t the  p ro ­
po rtion  o f goose tim e spent on the inner 
refuge is m uch higher in the last tw o sea­
sons and especially in 1972-73 when m an­
agem ent for geese was fully effective; the 
usage per acre  has alm ost doubled. The 
m ain m anagem ent change was the  w ith­
draw al o f stock from  th e  fields m ost 
favoured by geese (D um bles) a t the  end o f 
Septem ber and  from  nearby fields (those 
show n in F igure 2) at the end o f O ctober. 
N o stock  w ere allow ed on any fields after 
the end o f N ovem ber. G oose usage o f bo th  
the previously undisturbed  areas and dis­
tu rbed  areas has been g reater, indicating 
th a t increase in food supply and  decrease 
in d is tu rbance  w ere jo in tly  responsible.
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Figure 4. Stock grazing pressure and goose 
usage of the favoured fields at the New 
Grounds, Slimbridge. Usage increases with 
increasing field number. Goose usage values

are corrected for disturbance (see text). D ata 
adapted from Owen 1972b. (a) Stock grazing 
pressure, O ct.-D ec. 1969; (b) total goose usage 
1969-70.

Table I. Goose usage of the whole of the New Grounds and of the ‘inner refuge’ in five seasons

Season

New Grounds Inner Refuge

Total 
goose days 
(thousands)

Approximate
goose

days/acre
Goose days 
(thousands)

Approximate
goose

days/acre

Proportion of 
total o f  inner 

refuge

1968-69 397 310* 133 470 34
1969-70 417 300* 104 370 25
1970-71 321 260 139 490 43
1971-72 211 170 143 510 68
1972-73 324 260 238 780 74

* Some o f the to tal usage was outside the  m ain refuge area.

(b) Clover stolons. W hite clover stolons 
in g rassland can be very im p o rtan t goose 
food. F o r exam ple, they  constitu te  up to 
60% o f th e  food o f  B arnacle G eese during 
the ir stay a t C aerlaverock. P ink-footed  
G eese feeding on the sam e salting pastu re

also feed on stolons. W hite-fron ted  G eese 
tak e  substan tia l quantities o f  sto lons espec­
ially during  wet w eather.

T he quan tity  o f  stolons in pastu re  de­
pends on several factors, bu t on the  C aer­
laverock  saltings th e  heigh t o f  th e  vegeta-
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ference can be a ttrib u ted  solely to  the dif­
ference in vegetation  com position  and 
probably  in its nu tritive value.

N ot m uch is know n abou t the quality  o f 
clover sto lons. This certainly varies as 
starch  is laid  dow n in au tum n and used up 
for lea f g row th in spring. T he w eight per 
u n it length, w hich varies w ith clover 
varieties, has an im portan t bearing  on in­
take  rate. B arnacle G eese a t C aerlaverock 
do no t usually ea t sto lons w hen on reseeded 
g rassland, a lthough  sto lon  density  there  
m ay be h igher th an  on saltings. This sug­
gests som e difference in stolon quality.
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Summary

Basic management policies for semi-natural and 
agricultural grassland to  improve them as goose 
habitats are set out.

D isturbance is the most im portant single 
factor, and various types are listed and their 
relative im portance considered. A relatively 
objective ‘avoidance index’ was computed, which 
showed a negative correlation coefficient greater 
than 0-8 with actual goose usage over four 
seasons.

The presence of standing water, at which they 
can drink, preen and bathe, on the feeding 
grounds is beneficial to grazing geese in mid­
winter when up to 95% of their daytime must be 
spent feeding.

The quantity o f grass in winter is affected by 
farm stock grazing pressure in autum n and early

winter. The quantity of clover stolons, another 
im portant goose food, on salting pasture in­
creases as summer stock grazing pressure, which 
affects vegetation height, increases.

The selection of feeding sites and food by 
W hitefronts was shown to be in part determined 
by the nutritional quality of that food. Quality 
can be increased by proper summer grazing 
management, cutting, fertilizing and reseeding.
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The manurial effect of Cape Barren Goose 
droppings

R I C H A R D  W.  M A R R I O T T

Introduction

T here are  m any ways in w hich geese in teract 
w ith agriculture. O ne o f these is th e  effect 
o f the ir d roppings (the term  ‘dropp ings’ is 
used ra th er th an  ‘faeces' because they in­
clude the p roduc t o f th e  kidneys, w hich is 
largely uric acid). The droppings are often 
alleged to  ‘fou l’ the pastu re . This ‘fouling’ 
is said to  include the burning o f  the pasture 
p lants, p resum ably  due to  am m onia (K ear,
1963) and m aking the grass unpala tab le  to 
sheep (R ochard  & K ear, 1968, 1970). Cape 
Barren G eese Cereopsis novaehollandiae 
feeding on m anaged pastures in A ustralia 
a re  sim ilarly accused o f ‘fouling’ pasture.

M ethods

A ttem pts w ere m ad e to  crop pastu re  follow ­
ing applications of goose droppings, but 
these failed in 2 consecutive years due to  the 
effect o f d rough t. W eed species cam e up to  
such an extent th a t the effect o f  the d ro p ­
pings on th e  pastu re  species was b lurred.

In the  th ird  year a  rye grass and clover mix­
tu re  was grow n in boxes (25 cm x 25 cm) 
ou tdoors and droppings app lied  to  the 
grow ing p lants. The fresh droppings were 
crum bled and  scattered  evenly over the 
grass. T hree levels o f app lication , 10, 20 
and 30 g w et weight o f fresh droppings, 
w ere used plus a contro l to  w hich no d ro p ­
pings w ere added. T here w ere nine repli­
cates o f each application  and  contro l.

The droppings w ere applied th ree times 
a t m onthly intervals, beginning after 1 
m on th ’s grow th o f the grass, m aking to tals 
o f 30, 60 and  90 g. The droppings w ere col­
lected fresh from  geese in the  A. J. M arshall 
Reserve, M onash U niversity.

A d ropp ing ’s wet w eight is approxim ately 
4 g so the applications are equal to  approxi­
m ately 128,256 and 384 droppings per sq. m. 
T he m axim um  density  ever recorded  a t one 
tim e on m anaged pastu re  a t Y anakie (S. E. 
V ictoria) was eighty-one droppings in a sq. 
m, and over 40 per sq. m w ere recorded 
com m only in the dry  sum m er of 1967 
a round  a stock  dam  (F igure 1). The rate  of 
d isin tegration  o f d roppings is no t know n

Figure 1. The distribution of Cape Barren 
Goose droppings in a paddock at Yanakie, S. E. 
Victoria in March 1967. The numbers of 
droppings per sq. m are the averages of ten 1 -sq 
m quadrats placed at right angles to a transect

line running from a stock dam to the paddock 
fence. The letters indicate the approxim ate 
compass bearings of the four transect lines. The 
transects show a marked concentration of 
droppings immediately around the dam.
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and probably  varies with the w eather, bu t a 
figure o f one m onth  is assum ed. The geese 
spend ab o u t 3 m onths in th e  paddocks in 
large num bers. T herefore the m axim um  
num ber o f d roppings likely to  be produced 
in a sq. m o f paddock  is p robably  3 x 8 1  =  
243, and the app lications used in this trial 
span the likely m axim um  m anuring to  be 
expected. A fter 4  m onths’ grow th the grass 
was cropped w ith shears. T he clover had 
scarcely grow n by the tim e it was cut and 
contribu ted  a  negligible p ropo rtion  o f the 
final crop.

Results

T here  is a  clear increase in th e  production  
o f grass follow ing th e  th ree applications of 
goose droppings (Table 1). The differences

Table 1. The manurial effects of Cape Barren 
Goose droppings (mean weight (g) of 
grass cropped per 25 x 25 cm box)

Treatm ent W et weight Dry weight p*

Control 33-8 5-3
+ 30 g

Droppings 44-3 6-6 1-10
+ 60 g

Droppings 63-7 8-9 0-001
+ 90 g

Droppings 66-6 9-5 0-001

* P  =  the probability th a t the differences from the 
control are due to chance (student /-test). The 
probabilities were the same for wet and dry weights.

betw een th e  applications and the contro l 
w ere significant a t the P = 0-001 level for 
the tw o denser applications bu t no t the 
+ 30 g one (P  = 0-1). T he differences 
betw een th e  applications w ere significant 
fo r the  30 versus 60 g application  (P  =  
0-001) b u t no t fo r th e  60 versus 90 g 
application  (P  = g reater th an  0-1).

Discussion

It is clear th a t th e  overall effect o f Cape 
Barren G oose droppings on grass was to  
increase grow th. T he increase at the lowest 
ra te  o f app lication  was no t significant but 
the final crop a t the m axim um  ra te  o f 
application  was nearly tw ice th a t o f the 
contro l. This suggests tha t on m anaged 
pastures only th e  highest densities o f d rop ­
pings close to  stock  dam s (F igure 1) will 
have a significant effect on the pastu re  
grow th. It is in teresting  in this connection 
th a t the farm er a t Y anakie (S. E. V ictoria) 
w ho com plained abou t th e  geese in one of 
his paddocks adm itted  th a t th e  pasture

cam e up very lush and green w here the 
geese had been , follow ing harrow ing  and 
rain . T here was no appearance  o f a burning 
effect o f th e  d roppings on the grass even at 
the m axim um  application , and  any un­
detec ted  effect is clearly outw eighed by an 
enriching effect. N o a ttem p t was m ade to 
determ ine w hether th e  droppings had  an 
effect on the nu trien t con ten t o f the  grass.

The o th er effects o f  goose droppings 
w ere no t investigated. Sheep w ere never 
seen obviously to  avoid areas ‘fou led’ by 
goose droppings, and they often fed close to  
geese. M arshall (1966) claim ed th a t p re ­
lim inary experim ents show ed th a t sheep 
did no t avoid areas w here C ape B arren 
G eese had  been, b u t he gave no da ta  at 
all. R ochard  & K ear (1968) showed th a t 
sheep did dislike goose droppings, bu t in 
field trials (1970) found th is effect to  be 
short-lived and  thus unlikely to  be the cause 
o f real loss to  th e  farm er. Such a dislike 
could still be locally im portan t w here goose 
droppings a re  m arkedly  concentrated  
around  stock  dam s (F igure 1).

R ochard  & K ear (1968) cited observa­
tions o f sheep and cattle  eating goose d ro p ­
pings presum ed to  contain  m inerals from  
o th er areas w here th e  geese had  fed or 
gritted . In  view o f this ability o f stock to  
overcom e th e ir d istaste o f goose droppings 
it may be w orthw hile to  speculate about 
w hat happens on som e o f the Bass Strait 
islands in the dry sum m er period. On Big 
G reen Island (Furneaux  group, T asm ania) 
fresh droppings w ere som etim es harder to 
find than  expected. T h e  suspicion tha t 
sheep w ere eating  th e  droppings was purely 
subjective and  unfo rtunate ly  could no t be 
tested . The question  arises as to  w hat they 
w ould gain if they did. The geese were 
residçnt and could not have been bringing 
in m inerals from  elsewhere. As the  pastu re  
a t this tim e o f  year is largely d ried-off grass 
w ith a very low n itrogen content (M arrio tt,
1970) the  n itrogen  in the  goose droppings— 
particu larly  th a t in th e  uric acid—w ould be 
beneficial if th e  sheep could utilize it. 
C oom be & T ribe  (1963) found th a t sheep 
fed low quality  roughage diets could utilize 
supplem entary  u rea  and im prove their 
nitrogen balance, and reduce w eight loss. 
In a prelim inary  report Lawes & K en­
wood (1970) refer to  experim ents being set 
up w here sheep and  beef cattle  w ere being 
fed diets contain ing  12  ̂ and 25% poultry  
m anure. They com m ent th a t pou ltry  w aste 
may be a b e tte r  additive than  urea because 
the u ric acid  is less soluble, and being 
slow er acting  is less likely to  release too  
m uch toxic am m onia. I f  sheep on Bass



Figure 2. A pair of Cape Barren Geese 
Cereopsis novaehollandiae on Big Green Island, 
Furneaux Group, Tasmania.

Strait islands could overcom e their distaste 
o f goose droppings (as o th er sheep 
apparen tly  can in som e circum stances) and 
utilize th e  uric acid, the  presence o f Cape 
Barren G eese on the islands in sum m er 
could be beneficial. T h is  idea m ight repay 
fu rther investigation.
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Summary

Fresh droppings from Cape Barren Geese 
Cereopsis novaehollandiae applied to grass pro­
duced an increase in the weight o f grass cropped 
after 4 months. No ‘burning’ effect on the grass 
was observed.
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Plate V. Close ups of the two forms linking Anatidae to other groups. Above: a  Caribbean Flamingo 
Phoenicopterus ruber ruber demonstrates its suction/filter feeding. Below: a pair o f Black­
necked Screamers Chauna chavaría indulge in mutual preening.
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Studies of shorebirds at Lindisfarne, 
Northumberland. 1. Feeding ecology and 
behaviour of the Bar-tailed Godwit

P. C. S M I T H  A N D  P. R.  E V A N S

Introduction

T he L indisfarne N ational N atu re  Reserve 
in n o rth  N orthum berland  (F igure 1) covers 
ab o u t 3,000 h a  (12 sq. miles), chiefly tidal 
m ud- and  sand-flats, sa ltm arsh  and dunes. 
It is fam ous chiefly for its w ildfowl and 
shorebirds, as described in th e  vivid w rit­
ings o f A bel C hapm an (1907). L indisfarne 
is an im portan t w intering a rea  for W igeon 
Anas penelope, Pale-bellied B rent G eese 
Branta bernicla hrota  and W hooper Swans 
Cygnus Cygnus am ong the w ildfowl; m axi­
m um  counts o f these species in the w inter of 
1970-71 w ere 27,000, 1,000 and  430 respec­
tively (P ra ter, 1971 ). In th a t sam e w inter the 
to ta l sum o f the m axim um  counts o f all

Figure 1. Lindisfarne, Northum berland. The 
intertidal sand and mud-flats lying within the

shorebird  species was 33,320, w hich placed 
the area  eleventh in im portance  am ongst 
British estuaries. T he nearest estuaries 
w hich hold appreciab le  num bers o f waders 
are th e  F o rth  (80 km north ) and  T eesm outh 
(130 km  south), bo th  o f w hich are th rea t­
ened by reclam ation  and fu rth er industria l­
ization, and by oil po llu tion . T heir loss 
would displace at least 60,000 shorebirds 
and several thousand  Shelduck Tadorna 
tadorna. In  these circum stances, it seem ed 
im perative to  investigate the  poten tia l 
‘carry ing  capacity ’ o f th e  L indisfarne R e­
serve fo r d ifferent species o f  w aders and 
wildfowl. Studies w ere begun in January  
1970, w ith th e  full co -operation  o f the 
N atu re  C onservancy and  u nder the general

National N ature Reserve are shown cross- 
hatched.
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direction  o f P .R .E . This pap er sum m arizes 
p a r t o f the findings o f 3 years’ research  by 
P .C .S., particu larly  on the relationship  of 
sexual d im orphism  to feeding ecology and 
behaviour o f B ar-tailed G odw its Lim osa  
lapponica. W hile d a ta  w ere collected on this 
species, w hich bo th  feeds and roosts on the 
Reserve, observations w ere also m ade on 
the use o f the m udflats by several o ther 
w ader species, notab ly  Curlew  Numenius 
arquata. These observations will be rep o rt­
ed later.

T he British Isles hold an im portan t frac­
tion  of the populations o f B ar-tailed G o d ­
wits w hich w in ter in w estern E urope. A 
to ta l o f ju s t over 37,000 w ere recorded on 
British estuaries in January  1971 (P rater,
1971). L indisfarne holds abou t 10% o f tha t 
num ber in m ost w inters. The m ajority  o f the 
birds arrive in la te  A ugust and Septem ber, 
young preceding adults, and  peak  num bers 
a re  usually reached  in D ecem ber and 
January . In the recen t m ild w inters, num ­
bers have dropped  below  1,000 as early as 
m id -F ebruary , b u t som e w intering birds 
norm ally stay until A pril. M igrants pass 
th rough  later, in May.

R em arkably  little  has been published on 
the feeding ecology o f B ar-tailed G odw its, 
probably  because th e  large flocks are  found 
only on extensive sand- and m ud-flats d u r­
ing the non-roosting  period. T hus, while 
feeding, they rem ain  beyond convenient 
observational range from  the shore, except 
w here sm all flocks and individuals occur, 
scattered  in sandy bays along the coast. As 
will be m entioned later, th e  feeding behav­
iou r o f these solitary  b irds is no t typical o f 
the behav iour show n by b irds in flocks.

G odw its feed chiefly at the tide edge or in 
w ater up to  ab o u t 15 cm (6 in) deep. They 
re tu rn  from  high tide  roosts as the ir feeding 
areas are  uncovered  by the  ebbing tide, 
usually 2 -3  hours after high w ater. They 
then  follow  the tide  in its ebb and  flow, feed­
ing for 4 -6  hours (depending onday leng th  
and w eather). Som e b irds also feed by night 
during periods o f  full m oon and on dark  
nights in m id-w inter, bu t as yet we have 
insufficient d a ta  to  indicate how  im portan t 
such feeding is to  satisfy th e  b ird s’ daily 
energy requirem ents.

In term s o f b iom ass, th e  m ost im portan t 
food o f the B ar-tailed G odw it a t Lindis­
farne is th e  lugw orm  Arenicola marina. (In ­
tensive bait-digging by fisherm en in the 
m ajor w intering areas may thus seriously 
affect th e  fu ture  o f  this w ading b ird .) O ther 
im portan t prey a re  th e  ragw orm  Nereis 
diversicolor and a  variety  o f sm all oligo- 
chaetes, polychaetes and m olluscs, w hich

often dom inate  the diet in num bers taken 
b u t are  less im p o rtan t in term s o f weight. 
Fem ale G odw its take  slightly larger size- 
classes o f  prey  than  do males. T he im port­
ance o f  the d ifferent w orm  species in the 
d iet was assessed m ainly by d irect observa­
tion  o f  prey taken . T he gut and gizzard 
contents o f birds sho t while feeding gave in­
form ation  chiefly on size-classes and on 
‘hard-shelled’ item s o f diet.

T he species shows sexual d im orphism , 
fem ales la rger th an  males, as in all British 
w ader species except R uff Philomachuspug­
nax. This d im orphism  is g reatest in bill- 
length; th a t o f  fem ales averaging abou t 30% 
m ore than  th a t o f m ales (T able 1 ). It is p ro ­
bab le  th a t adu lts o f each sex have slightly 
longer bills than  the corresponding juve­
niles. Fem ales are  also slightly longer in the 
leg, and can thus w ade in deeper w ater than  
males.

W ith a little  p rac tice  the tw o sexes can be 
separated  qu ite  reliably in the field by com ­
paring  th e  length o f th e  bill against th a t of 
the head (which varies very little betw een 
the sexes).

Table 1. Bill and tarsus lengths of Bar-tailed
Godwits at Lindisfarne,
Northumberland

Bill Tarsus

Males 77-0±3-l mm 48-5±l-0 mm
Females 97-7±3-5 54-3± 1-1

Figures quoted a re  m ean ± standard e rro r for 
sample sizes o f twenty o f each sex. Bill length was 
measured from feathers to the tip o f the upper m an­
dible, tarsus from the proxim al end of the tibio-tarsus 
to the hallux.

M ethods

O bservations w ere m ade by telescope from  
the dunes a t Sandon  Bay, H oly Island and 
from  sim ple hides, constructed  from  straw  
bales, set near low  w ater m ark  ou t on the 
m udflats. D a ta  w ere recorded  on tape  and 
transcribed  la ter. W hen b irds w ere feeding 
in flocks, observational periods o f 60-100 
m inutes w ere used, divided in to  alternate  
periods o f 10 m inutes in w hich the locations 
o f feeding b irds w ere noted  every 30 sec­
onds, and  10 m inutes in w hich probing and 
success rates o f  individual birds w ere m ea­
sured. W hen b irds w ere feeding solitarily, 
prob ing  and success rates w ere m easured 
for periods o f  4 -1 0  m inutes im m ediately 
before  o r a fter observations on a nearby 
flock. T he d a ta  w ere collected chiefly in the 
w inters o f  1970-71 and 1971-72.
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Results

T he d a ta  analysed below  w ere collected 
from  fifteen flocks at Sandon Bay, each con­
tain ing  betw een seven and sixteen birds. 
(It was difficult to  m ake com prehensive 
observations on birds in flocks o f greater 
num bers.) T he fifteen flocks com prised five 
each o f m ales only and  fem ales only, and 
five contain ing approxim ately  equal num ­
bers o f the tw o sexes. All observations were 
m ade a t the sam e stage o f the tidal cycle 
(abou t an hou r a fter low  w ater) and under 
sim ilar w eather conditions. D a ta  on feeding 
behav iour o f  single b irds w ere collected 
from  fifteen individuals o f each sex.

This in form ation  has been analysed with 
respect to  feeding situation , prob ing  ra te  
and  success ra te , and is sum m arized in 
T ables 2 and 3. Tw o feeding situations are 
recognized: ‘a t the tide-line’ and  ‘beyond 
th e  tide-line’. Birds w ading in w ater up to 
‘knee’-dep th  w ere in the  fo rm er category, 
over ‘knee’-level in the la tter.

In bo th  single- and  m ixed-sex flocks, 
m ales fed chiefly a t the tide-line, b u t fem ales 
beyond the tide-line. These preferences 
w ere m ore m arked  in mixed flocks: signifi-

Table 2. Feeding situations of male and female 
Bar-tailed Godwits feeding in flocks of 
different sex ratio

Single-sex
flock

Mixed-sex
flock

Males 
At tide-line 72%
Beyond tide-line 28%

Females 
At tide-line 45%
Beyond tide-line 55%

(360)

(420)

81%
19%

26%
74%

(380)

(380)

Figures in parentheses are the num bers o f observations 
m ade (for details, see text).

cantly few er fem ales fed a t the tide-line in 
m ixed-sex th an  in all-fem ale flocks (r-test, 
P  < 0-001), w hile significantly fewer males 
fed in deeper w ater in m ixed-sex than  in 
all-m ale flocks (r-test, P < 0-01) (T able 2).

T he feeding situation  m arkedly affected 
the feeding perfo rm ance o f m ales, bu t not 
o f fem ales (Table 3). W hen m ales fed 
beyond the tide-line they p robed  signifi­
cantly less often  and w ere less successful 
th an  w hen they fed a t th e  tide-line (r-test, 
P  < 0-001, < 0-05 respectively), no m atter 
w hether they w ere feeding in flocks with 
o ther m ales o r w ith fem ales. Fem ales also 
p robed  slightly less often w hen feeding in 
deep w ater (though th e  differences are  of 
doubtfu l statistical significance), bu t were 
equally successful in ob tain ing  prey in both  
locations. D ata  ob tained  on the m ain m ud­
flats support the above conclusions. The 
feeding perform ance o f solitary birds showed 
high variability  in bo th  prob ing  and success 
rates. To reduce the  standard  errors, da ta  
for all fifteen m ales and fifteen fem ales have 
been pooled . T heir average feeding rate  
was 50-3 ± 11-5 p robes per m inute and suc­
cess ra te  0-7 ± 0-3 item s swallowed per 
m inute. These observations refer to  single 
birds feeding in th e  vicinity of, bu t no t w ith­
in, th e  flocks w hose behav iour was detailed 
in Tables 2 and  3. T heir feeding perfo rm ­
ance can therefo re  be com pared  directly 
w ith the  m eans o f th e  pooled  d a ta  for all 
b irds feeding in flocks, viz. 76-4 ± 3-1 
probes per m inute  and  1-9 ± 0-2 items swal­
low ed per m inute. T hus solitary birds are 
clearly less successful than  birds feeding in 
flocks, and often spend m ore tim e standing 
in  an uprigh t a lert posture.

Discussion

In view o f  th e  poor feeding perform ances of 
solitary godw its, it is perhaps surprising 
th a t birds are  so regularly  seen feeding

Table 3. Feeding rates (F.R.) and success rates (S.R.) of male and female Bar-tailed Godwits in 
single-sex and mixed-sex flocks in two feeding situations

Single-sex flock Mixed-sex flock

F.R . S.R. F.R. S.R.

Males
At tide-line 78-5± 1-4 2-1 + 0-4 83-6± 1-5 2-3±0-2
Beyond tide-line 55-2± 1-1 l-3± 0-2 54-1± 2-7 l-4± 0-2

Females
At tide-line 80-3± 1-8 2-3±0-4 83-l±2-0 2-4± 0-3
Beyond tide-line 72-2± 1-3 2-2±0-4 76-3± 1-7 2-4± 0-4

Feeding and success rates are the num ber o f probes and items swallowed per minute. Values given are means 
± standard  errors.
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alone at L indisfarne. A lthough they might 
merely be satia ted , th e re  is no evidence of 
an increase in th e  num ber o f solitary feeders 
tow ards the end o f  the low tide period . Pos­
sibly they may be physically unfit. W hat­
ever th e  reason fo r th e ir behaviour, solitary 
individuals form  a very sm all p ropo rtion  of 
the to ta l godw it population . H ence, for 
calculations o f the im pact o f godw its on 
the ir prey during  a w inter, the feeding suc­
cess rates o f flocking birds m ust be used, 
even though  these are  m ore difficult to 
ob tain . F rom  observations o f o ther species, 
we believe th a t g rea ter feeding success in 
g roups o f  b irds is w idespread in those 
shorebirds w hich flock regularly . W e there ­
fore urge cau tion  in using m easurem ents o f 
feeding perfo rm ance o f so litary  birds to 
estimate food consum ption o f whole winter­
ing populations.

A feeding flock o f godw its m aintains an 
approxim ately  oval shape, elongated pa ra l­
lel to  th e  tide edge. Since flocking birds 
feed m ore successfully than  solitary ind i­
viduals, w hich spend m ore tim e on the alert, 
th e re  m ay well be a selective advantage 
in flocking. (This can be confirm ed only 
w hen th e  reasons fo r solitary behaviour are 
identified conclusively.) If  a  flock contains 
only m ales, som e will be forced into deep 
w ater w here th e ir feeding perform ance 
drops (Table 3). H ence, it is o f advantage to  
m ales to  feed in m ixed flocks, in w hich the 
fem ales can utilize feeding situations 
beyond th e  tide-line w ithout a reduction  in 
th e ir success ra te . As expected, m ost flocks 
(about 90%) at L indisfarne contain both 
sexes.

T he division o f feeding situations be t­
ween m ales and  fem ales, th e  la tte r in deeper 
w ater, m ay help  to  reduce com petition 
betw een the sexes when num bers are  high 
in relation  to  th e  areas available for feed­
ing. Sexual d im orphism  in bill- and  body- 
size has often been suggested as a m eans of 
reducing intraspecific com petition  for food, 
by for exam ple, Selander (1966), N ew ton 
( 1967) and  R eynolds ( 1972). T he long-billed 
fem ale godw its m ay be  a t an advantage in 
som e hard  w eather conditions. A lthough 
no prolonged  cold spells have occurred  in 
th e  last tw o w inters a t L indisfarne, during 
b rief cold periods tw o im portan t prey 
species, Arenicola marina and  Nereis diversi­
color, w ere found deeper in th e  m ud and 
sand than  usual. A t such tim es, fem ale god­
wits to o k  m ore o f these prey than  did the 
short-billed m ales. They by con trast took  
m ore o f th e  sm all oligochaetes and poly­
chaetes, w hich do  no t bu rrow  so deeply. 
M ales may there fo re  have found it m ore dif­

ficult to  satisfy the ir daily energy require­
m ents th an  fem ales, in the  sho rt term . In 
prolonged  o r  severe cold spells, how ever, 
fem ales are a t a  po ten tia l d isadvantage in 
th a t they requ ire  ab o u t 11% m ore food per 
day than  m ales (This figure is derived from  
com parison of m etabolic rates, calculated 
from  Lasiewski & D aw son’s (1967) equa­
tion , o f b irds o f m ean weight 340 g (females) 
and  300 g (m ales)).

In no o th er w ader species occurring  in 
B ritain is th e  d im orphism  in bill-size so 
g rea t as in the Bar-tailed G odw it. It is not 
know n w hether selection for size occurs on 
the  breeding o r w intering grounds o r both , 
though  Salom onsen (1955) has argued th a t 
selection in the Ringed Plover Charadius 
hiaticula acts p rim arily  in w inter. A t this 
tim e o f  year, d ifferent races are  d istribu ted  
in accordance  w ith B ergm ann’s Rule, w ith 
the larger b irds fu rthest no rth . In sum m er, 
the reverse is true ; th e  largest birds breed 
fu rthest sou th , in contraven tion  o f Berg­
m an n ’s R ule. H ence, Salom onsen argued, 
selection acts in w inter. H ow ever, in arctic 
breeding species such as the Bar-tailed G od­
wit, selection  m ight also occur on the  b reed­
ing g rounds, w here long-billed fem ales 
m ight be a t an advantage over short-billed 
fem ales in being able to  feed in a  greater 
diversity o f sites upon  first arrival, when 
food fo r egg-form ation is needed. This does 
no t w holly explain why males have m uch 
shorter bills. Sexual selection, as described 
fo r tw o N o rth  A m erican sandpipers (Jehl, 
1970), m ay also be  involved. Jehl found th a t 
pairs form ed betw een the sm allest males 
and th e  largest fem ales w ere am ong the 
earliest to  b reed  in each season. The ex­
p lanation  proposed  fo r the  origin o f sexual 
d im orphism  in rap to rs  by C ade (1960)— 
th a t the fem ale m ust dom inate  th e  m ale to 
keep him  in his ro le as food provider during 
incubation  an d  care o f the young— cannot 
apply in w aders as th e  young are  precocial. 
T he problem  will rem ain  unresolved a t least 
until we are able to  study the godw its at 
L indisfarne th rough  a  severe w inter.
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Summary

An outline is given of the status and feeding 
ecology of the Bar-tailed Godwit Limosa lap- 
ponica at Lindisfarne, Northum berland. Sexual 
dimorphism in bill-length is pronounced, those 
o f females averaging 30% longer than those of 
males. Birds feed close to the tide edge, but 
females tend to feed in deeper water than males. 
Males feeding in deep water are less successful 
in capturing prey than males feeding at the tide 
line, but females are equally successful in both 
locations. Godwits feed more successfully in 
flocks than solitarily. Selective advantages of 
long- and short-billed birds are discussed specu- 
latively.
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Philippa Scott

Plate VI. Above: this unusually marked wild male Shoveler Anas clypeata has been coming to 
Slimbridge for four winters. Below: something of an identification problem. It is actually 
a Falkland Island Flightless Steamer Duck Tachveres brachypterus.

Philippa Scott
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The systematic status of the Cape Barren Goose 
as judged by its photo-responses

J. K E A R  a n d  R.  K. M U R T O N

The C ape B arren G oose Cereopsis novae­
hollandiae has a possibly relict distribution , 
breeding on scattered  islands o ff the sou th ­
ern coast o f A ustra lia  from  th e  R echerche 
A rchipalago in the west to  th e  F urneaux  
G roup  in the east (F rith , 1967). In the past, 
it perhaps ranged fu rther, bu t is now  con­
fined betw een longitudes 122°-148°E and 
la titudes 32°-40°S . Ecologically the bird 
was probab ly  always restric ted  to the coast, 
as suggested by the im m ense developm ent 
o f its salt-extracting  glands, a featu re  it 
shares w ith its relative, the extinct and 
flightless Cnemiornis o f N ew  Z ealand.

T he species is considered by D elacour 
(1954) to  be an ab e rran t m em ber o f the 
tribe  T adorn in i o f the sub-fam ily A natinae 
(ducks) and by Johnsgard  (1965) to  be o f 
the A nserini (swans and geese). Indeed, 
w hen first described it was labelled Cygnus 
cendré (D elacour, 1954). N o true  geese 
{Anser and Branta) occur in th e  southern  
hem isphere no r have any been certainly 
identified as fossils, so it is unlikely th a t 
Cereopsis is a t all closely related  to  these 
genera. H ow ever, it has a typically  goose­
like trium ph-cerem ony w hich is perform ed 
by the  m ated p a ir a fter an enem y has been 
repulsed (Johnsgard , 1965); and  in the 
re ticu lated  tarsus, absence o f a syrinx and 
in th e  s tructu re  o f bones and m uscles (in­
cluding the num ber o f cervical vertebrae), 
Cereopsis resem bles the A nserin i ra ther 
th an  the T adorn in i (Verheyen, 1953; W ool- 
fenden, 1961).

In anserine geese, tado rn ine  sheldgeese, 
and  Cereopsis th e  young are  grazers of 
grass and o ther low vegetation , so in body 
proportions, the goslings are  ra th e r sim ilar. 
H ow ever, young shelducks and  sheldgeese 
(except the Kelp G oose Chloëphaga hy­
brida) a re  strongly p a tte rn ed  in black-and- 
w hite, while anserine goslings and cygnets 
tend  to  be un icoloured , white, grey, yellow 
o r brow n. On this basis, the p ied Cereopsis 
gosling closely resem bles th e  tadorn ines. In 
tw o o ther features, Cereopsis shows sim ilar­
ities to  the  sheldgeese ra th er th an  to  the 
true  geese: opponents are  a ttacked  w ith the 
‘w rists’ o f the wings, w hich have bony 
carpal knobs; and erect, chest-puffing dis­
plays are  given as a greeting to  the m ate 
(Veselovsky, 1970).

R esem blance o f Cereopsis to  the swans

(genera Cygnus and  Coscoroba) is noted in 
the fact th a t the gander undertakes a prim e 
share o f nest-bu ild ing , a  ta sk  p redom inan t­
ly left to  the fem ale in Anser, Branta  and all 
tadorn ines (K ear, 1970); and  in an incuba­
tion  period  o f 35 days, 5 days longer than  
any anserine goose, bu t sim ilar to  m any 
swans. T he species has tw o o th er ‘prim itive’ 
features: goslings are occasionally  oiled by 
th e ir paren ts (Scott, 1972), as are scream er 
(A nhim idae) chicks, and copulation  occurs 
on land w ith no ind ication  th a t this is a 
secondary feature.

N o taxonom ic clues can be obtained  from  
hybrids, simply because Cereopsis has never 
hybridized. To som e extent this is no t sur­
prising as it breeds in the w in ter while m ost 
o f its supposed relatives are  in reproductive 
condition  only in spring o r sum m er. But 
one goose, the N ene Branta sandvicensis, 
also breeds on sho rt days and  copulates 
(secondarily) on land. In 1968, a  young 
hand-reared  Cereopsis fem ale m ated w ith a 
N ene gander at th e  W ildfow l T rust, Slim­
bridge, England. The pair w ere encouraged 
w ith a spacious pen o f the ir ow n w here they 
copulated , apparen tly  successfully, and 
nested during th e  follow ing 3 years. The 
eggs w ere always infertile. T his m ight sug­
gest a degree o f genetic incom patibility  
betw een th e  tw o genera, a lthough further 
investigation is clearly needed.

R ecently we have exam ined the p h o to ­
responses of various w ildfowl species by 
relating  th e  m edian date  o f  first egg-laying 
in the Slim bridge collection (and the day 
length on th a t date) to  the m id-latitude of 
the ir na tu ra l breeding range (K ear, 1966; 
M urtón & K ear, 1973a,b). The plots o f 
egg-laying date  against la titude  can be 
described by regression lines for groups of 
closely re la ted  species and  these are 
sum m arized in F igure 1. It can be seen th a t 
swans em anating from  any p a rticu la r la ti­
tude  lay earlier in th e  year, th a t is, respond 
to  sho rte r daylengths, than  do  goose species 
from  th e  sam e latitude. But this is only 
tru e  above la titude 50°N. F u rth e r south, 
true  geese m ust b reed later, because a t low 
latitudes they need a longer pho toperiod  
than swans, and it is significant that only 
Branta sandvicensis occurs fu rther south 
than  la titude 40°N as a b reeding species. 
W e have argued th a t closely related  species

141
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Figure 1. Regression lines relating date o f  egg- 
laying (represented as num ber o f days from 
1 January =  1) o f various wildfowl species at 
Slimbridge to  the m id-latitude o f their natural 
breeding range.
(1) Anser and Branta geese (25 species)

.y = 6-9 + l-6x; r.a  =  0-871, P < 0-001
(2) Swans (8 species)

-3 5 -4  + 2-47x;re =  0-882, P  < 0.01

(3) Shelducks (6 species)
7 =  -1 2 - 3 +  2-8x; r, =  0-941, P  < 0-01

(4) Sheldgeese (5 species)
y =  81-6 + 0-4x ; r s =  0-786, not significant. 

The isolated point with co-ordinates y  =  1 ; 
x  = 36 represents Cereopsis and its relationship 
to the regression lines depicted is examined 
statistically in the text.

share  com m on regression lines because the 
physiological m echanism s controlling their 
photo-responses and  breeding behaviour 
have no t evolved significant divergences 
from  th e  ancestra l p a tte rn  (M urtón  & 
K ear, 1973a). O n this basis, we can enquire 
w hether the breeding o f th e  C ape Barren 
G oose at S lim bridge shows any resem ­
blance to  the response patterns o f the 
groups featured  in F igure 1.

T he m edian da te  fo r first eggs o f Cer­
eopsis a t Slim bridge over 23 years has 
been 1 January , designated  day 1, and  the 
m id-latitude o f  its na tu ra l breeding range 
is 36° S. T he regression lines in Figure 1 
re la te  to  eight sw an, Cygnus and Coscoroba, 
species, tw enty-five Anser and  Branta  
species, six shelducks Tadorna species and 
five sheldgeese Neochen and Chloëphaga. 
R egression equations, correlation  coef­
ficients together w ith the ir significance 
levels are  given in the caption  to  the figure. 
Statistically  we wish to  determ ine to  which 
o f the regression lines in F igure 1 the 
isolated p o in t y0x 0 is closest and w hether it 
m ight be regarded  as belonging to  one o f 
th e  fou r g roups w hose taxonom ic re la tion ­
ships a re  reasonably  certain .

If  y 0 can be defined by th e  regression

equation  w hich describes th e  sw an da ta  we 
p red ict that:

Pm =  <*i +  M o
= -35-44 + 2-47(36)
=  53-48

and the d ivergence from  expectation  is 
given by

4  =  y* —  >>oi =  1 - 5 3 - 4 8  =  -  5 2 -4 8

The stan d ard  deviation  o f the  predicted  
value yol is:

=  12-68 0 - 3 1 2  =  14-524

W e calculate t, =  d j s \  =  -52 -48 /14-524  =  
3-613 w ith n¡ — 2 =  6 degrees o f freedom . 
The tw o-tailed  probability  th a t this differs 
from  zero is betw een P  =  0-02 — 0-01. 
Sim ilarly, if y 0 can be defined by th e  regres­
sion line fo r tru e  geese we ob ta in  a  t.¿ value 
=  djs'.2 =  -63-5 /13-145  =  4-831 w ith 23 
degrees o f freedom  (d.f.). This is very 
significantly d ifferen t from  a value o f zero
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{P <  0.001). C onsidering th e  shelduck 
regression in th e  sam e way we obtain  ts =  
39-954 w hich w ith 4 d.f. gives P  <  0.001.

Perusal o f Figure 1 shows th a t the regres­
sion line (correlation  coefficient no t signi­
ficantly d ifferent from  zero) describing the 
pho to response o f th e  South A m erican 
sheldgeese canno t be nearer to  th e  Cereopsis 
point than  th e  regression line fo r the shel­
ducks ju s t considered.

Thus the statistical analysis confirm s the 
visual im pression from  F igure 1 th a t the 
photo-response o f Cereopsis is to tally  un ­
related  to  the p a tte rn  show n by the true  
geese o r sheldgeese, ra th er d ifferent from 
the shelducks and th a t it is closer to  the 
swan group than  to  any of the above. This 
suggests th a t Cereopsis m ight be close to  the 
ancestral stock w hich led on th e  one hand 
to  the shelducks and on th e  o th er to  a line 
th a t has term inated  w ith Cereopsis. We 
p ropose an evolutionary  tree  in w hich the 
swans and Cereopsis a re  closer to  each o ther 
than  to  any living goose or sheldgoose 
species and perhaps closer to  th e  ancestral 
stock from  w hich the A natidae arose. These 
relationships m ight be illustrated  as fol­
lows:
Other ducks 

\
Shelducks

Ancestral form.

Summary

The median date of egg-laying of various wild­
fowl species in the Wildfowl Trust’s collection at

Slimbridge, England, is plotted against the mid­
latitude of their natural breeding range. The 
result for the Cape Barren Goose Cereopsis 
novaehollandiae is closer to the pattern for the 
swans than to that of the true geese or the sheld­
geese. An evolutionary tree placing Cereopsis 
closer to  the swans than to any living goose or 
sheldgoose species and perhaps closer to the 
ancestral Anatidae stock is proposed.
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Proximate and ultimate determinants of clutch 
size in Anatidae

Wildfowl (1973) 24:144-149

P A U L  A.  J O H N S G A R D

In a stim ulating  analysis, Lack (1967, 
1968a) reviewed w aterfow l clutch size and 
egg size d a ta , and  concluded th a t in ter­
specific varia tions in average clutch size 
are  generally inversely related  to  those of 
relative egg size. Thus, he suggested th a t 
the average clutch size o f each w aterfowl 
species has evolved in rela tion  to  th e  av­
erage availability  o f food to  th e  fem ale 
around  th e  tim e o f nesting. H e hypothe­
sized th a t in w aterfow l, relatively large 
eggs have probab ly  evolved to  provide the 
new ly-hatched young w ith a large food 
supply (an idea he subsequently  (1968b) 
questioned) o r w ith an adequate  insulating 
layer o f fat. H e also suggested tha t, since 
annual, seasonal, and local variations in 
clutch size exist, p rox im ate factors, such 
as the food supply of individual fem ales, 
may be m ore likely to  influence a b ird ’s 
da te  o f laying th an  either its egg size or 
clutch size. Since the  publication  o f L ack’s 
study, several add itional reviews o f avian 
clutch sizes have appeared , notably  those of 
K lom p (1970), von H aartm an  (1971) and 
Cody (1971). K lom p considered the p ro b ­
lem s posed by th e  A natidae in som e detail, 
and generally agreed th a t th e  food sup­
plies available to  the fem ale are  p robably  
the u ltim ate  fac to r influencing clutch size 
in this group.

Because o f th e  large am oun t o f in form a­
tion  available for w aterfow l, and since Lack 
did no t concern  him self w ith proxim ate 
influences on clutch sizes o f individuals, I 
have given these m atters som e atten tion  
and have reached  som ew hat different 
conclusions. N o sim ple single explanation  
for inter- and intraspecific variations in 
c lutch sizes seem s possible a t p resent, bu t 
a  sum m ary o f th e  evidence relating  to  these 
phenom ena nevertheless appears w orth ­
while.

P roxim ate factors influencing clutch sizes o f  
individual birds

It is well established th a t in trapopu la tion  
varia tions in c lu tch  size o f w aterfow l do 
exist, which probab ly  reflect prox im ate 
environm ental influences th a t vary w ith 
tim e. K lom p (1970) listed th irteen  species 
o f A natidae th a t have been reported  to

exhibit declines in average clutch size 
during a single breeding season, and Bengt- 
son (1972) repo rted  this trend  in all o ften  
species o f ducks in his study. E xcept for 
K oskim ies’ (1957) suggestion th a t such 
individual c lu tch  size variations m ight be 
th e  resu lt o f genetic polym orphism  having 
adaptive value, it has been generally  be­
lieved th a t these seasonal differences are 
m ainly th e  resu lt o f p rox im ate influences. 
T he low ered horm onal levels after the 
reporductive peak  (H ilden, 1964), o r the 
reduced stim ulating  by tem pera tu re  or 
pho toperiod  effects (D ane, 1966), m ight re­
duce the clu tch  size o f late-nesting birds. 
T heir sm aller clutch sizes m ight also simply 
reflect renesting , since repeat clutches are  
generally  sm aller than  the original ones 
(Sowls, 1959). This, in tu rn , may result from  
exhaustion  o f  the fem ale’s reserves (W ag­
ner, 1960). A gain, the sm aller, later 
clutches m ay be produced  by younger fe­
males nesting for the first tim e and  thus not 
in peak  reproductive condition  (Lem ieux, 
1959). K ossack (1950) p rovided som e data  
for th e  C anada G oose Branta canadensis 
favouring this view.

V ariations in average clutch o f a  single 
population  in d ifferent years also occur in 
th e  A natidae , and clearly m ust be con­
tro lled  by prox im ate  factors. The possi­
bility th a t these m ight be related  to 
annual varia tions in food availability has 
recently  been supported  by Bengtson 
(1971) who observed th a t during a year of 
relative food scarcity , four species o f div­
ing ducks and  th e  E uropean  W igeon Anas 
penelope p roduced  significantly sm aller 
clutches th a n  norm al. This finding clearly 
runs coun ter to  L ack’s suggestion th a t 
annual varia tions in food supply in­
fluence laying date  ra th e r than  clutch size, 
bu t does suppo rt his view th a t the average 
clutch size m ay be basically a ttuned  to 
norm al food availability.

A nnual varia tions in clutch size and non­
breeding, re la ted  to  w eather conditions 
during the  egg-laying period , have also 
been established for the  A natidae , p articu ­
larly am ong arctic  breeders. Evidence on 
this p o in t has been provided for the A t­
lantic B rent G oose Branta bernicla hrota, 
th e  W hite-fron ted  G oose Anser albifrons, 
Black B ran t Branta bernicla orientalis
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and  Lesser Snow G oose Anser caeru­
lescens caerulescens by B arry (1962), for 
th e  Lesser Snow  and ‘Blue’ G eese by 
C ooch (1961), and fo r the R oss’ G oose 
Anser rossii by R yder (1970b).

If fem ales breeding for the  first tim e tend 
to  have sm aller clutches th an  experienced 
breeders, th en  variations in th e  percentage 
o f young fem ales in a popu la tion  might 
result in betw een year varia tions in av­
erage clutch size. M endall (1958) sug­
gested th is possibility for th e  R ing-necked 
D uck Aythya collaris, w hen he found a 
lim ited correletion  betw een p o o r hatching 
success in one year and large average 
clutches o f R ing-necked D uck. H ilden 
(1964) prov ided  supporting  evidence 
am ong T ufted  D ucks Aythya fu ligula  and 
G rea te r Scaups Aythya marila.

Population  density  is, theoretically , an ­
o th er fac to r contro lling  clutch size. H ilden 
(1964) found no evidence for this am ong 
the tw o Aythya  species ju s t m entioned. 
The only exam ple I have encoun tered  is 
th a t o f M arshall (1967), who repo rted  th a t 
increased clutch size (bu t reduced nesting 
success) was associated  w ith increased 
nesting densities in the E uropean  E ider 
Som ateria m. mollissima. R yder (1970b) 
found th a t R oss’ G eese nested earlier in 
high-density  concentrations, b u t th a t clutch 
size was no t influenced by th e  breeding 
density.

In terpopu la tion  variations in clutch 
size m ight, o f course, be a reflection of 
e ither p rox im ate  o r u ltim ate  factors. I f  the 
popu la tions are geographically  well iso­
lated , th e  p robability  o f genetic contro l for 
these differences w ould seem to  be higher, 
and indeed Lack (1967) prov ided  som e 
exam ples am ong various races o f certain

ducks. H ow ever, con tinuous clines in 
clutch size m ight well be geared to  such 
prox im ate  factors as p h o toperiod  o r tem ­
pera tu re  g radients. W eller (1964) was 
unable  to  find any evidence for such geo­
graph ic  varia tion  in the clu tch  size o f the 
C anada G oose. T he suggestion o f Paynter 
(1951) th a t th e  A m erican E ider S.m .dresseri 
has intraspecific clinal varia tion  was based 
on da ta  from  various investigators and, 
as W eller indicated , is therefo re  o f ques­
tionable  value as well as being only over a 
range o f less th an  ten  degrees o f latitude. 
A m ore general com parison  o f average 
clutch size o f this species (T able 1) is not 
indicative o f increased clu tch  size w ith 
increasing la titude; if anything, th e  av­
erage clutch size is largest a t in term ediate  
latitudes.

To sum m arize, it w ould appear tha t 
p rox im ate factors are as likely to  influence 
anatid  clutch size as to  accoun t for varia­
tions in laying dates, at least in tem pera te  
o r arctic  species.

Ultimate factors influencing average clutch 
sizes o f anatid species

L ack (1967) advanced th e  view th a t the 
average clutch size o f each anatid  species 
has evolved in re la tion  to  average available 
food supplies for th e  fem ale, as influenced 
by th e  size o f the species’ eggs. H e and, 
earlier, H ein ro th  (1922) have also pointed  
ou t th a t larger-bodied  b irds channel re la­
tively less food m ateria l in to  th e  p roduc­
tion  o f individual eggs, resulting in a 
negative co rrelation  betw een average adult 
fem ale w eight and the w eight o f th e  species’ 
eggs. An even clearer negative correlation

Table 1. Breeding latitude and reported clutch sizes of the Common Eider S. mollisima

Lati­ Average
tude Clutch- Total
(°N) size nests Locality Authority

79 2-95 2,993 Kongsfjord, Spitzbergen Ahlen & Andersson 1970
65 2-74 42 Iceland Gudmundsson, 1932
64 3-44 1,598 Cape Dorset, NW T Cooch, 1965
63 46* 193 Valassaaret, Finland Hilden, 1964
62 4-89 89 Yukon-Kuskokwim Delta Lensink (personal communication)
61 4-32 734 Green Is., Que. Lemieux (cited in Cooch, 1965)
60 3-13 73 Payne, Bay, Que. Edwards (cited in Cooch, 1965)
56 4-47 120 Belcher Is., NWT. Freem an, 1970
51 3-6 60 Amchitka Is., Alaska Kenyon, 1961
48 4-04 1,131 Saquénay Co., Que. Lewis, 1939
45 3-53 134 Kent Is., Me. Gross, 1938
44 3-25 44 Penobscot Bay, Me. Paynter, 1951

*Excludes clutches o f less than three eggs.
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m ay be seen- betw een th e  average adult fe­
m ale w eight and  th e  p ropo rtional w eight o f 
the average to ta l clutch. This ratio  provides 
a useful index to  the relative energy drain  
on th e  fem ale during  laying. L ack’s (1968a) 
tab u la r da ta  ind icate  th a t in eight taxa 
(species o r subspecies) o f swans, the 
equivalent o f from  16 to  34% (average 24%) 
o f  th e ir adu lt w eight is deposited  in an 
average clutch o f  eggs. F o r sixteen tax a  o f 
true  geese th e  calculated  range is from  20 to 
40% (average 28%), for forty-seven surface- 
feeding ducks from  35 to  106% (average 
60%), and  for sixteen sea ducks from  20 to  
109% (average 63%). The larger species, 
geese and  sw ans, w hich have th e  greatest 
available energy reserves o f body fat, thus 
actually  experience th e  sm allest relative 
energy drain  from  egg-laying. T heir gener­
ally sm all clutch size is therefo re  unlikely 
to  be a ttrib u tab le  to  lim ited food supplies 
during laying.

Several hypotheses have been proposed 
to  explain this prob lem . R yder (1970a) has 
suggested th a t, a t least in th e  R oss’ G oose, 
th e  to ta l pre-breed ing  food reserves needed 
by th e  fem ale for bo th  egg-laying and 
during incubation  m ight lim it the average 
clutch size o f  th is unusually  sm all goose, 
w hich usually lays only fou r eggs. T hus, for 
this and perhaps o ther arctic nesting geese, 
the fem ale’s energy supplies m ust allow  the 
fem ale to  p rovide m axim um  pro tec tion  to  
the clutch during incubation  and  ensure the 
survival o f the  young until they can forage. 
This theory  is essentially an  extension of 
L ack’s basic views on clutch size controls.

A second hypothesis is th a t egg p reda­
tion during the egg-laying period  may limit 
effective clutch size. T hus the  dangers o f 
leaving th e  nest exposed p rio r to  incubation  
may outw eigh the advantages o f adding 
additional eggs. The probability  o f this 
occurring  increases w ith increasing clutch 
size, especially in species vulnerable to  p re ­
incubation  p red a tio n  of the  en tire  clutch. 
Lack has re jected  p redation  as an u ltim ate 
contro l o f avian  clu tch  size, on the grounds 
th a t na tu ra l p reda tion  levels are  norm ally 
too  low to  be effective and in general this 
would seem  to  be true . Bengtson (1972) 
provided d a ta  fo r ten  Icelandic duck 
species, show ing th a t p re-incubation  nest 
p reda tion  caused 55% o f th e  nest failures 
in 2,889 nests, o r a to ta l o f abou t 19% of the 
nests under study. This w ould suggest a 
daily p reda tion  ra te  o f little  m ore than  2% 
per day during  a  10-day egg-laying period , 
too  low effectively to lim it clutch size. H ow ­
ever, C hoate’s (1967) study o f A m erican 
Eiders indicated  th a t 66% o f th e  en tire  nest

p redation  in  1 year (to talling  58% o f 448 
nests) occurred  on incom pleted  nests, 
im plying a 12-15%  daily nest loss during 
the 3- o r 4-day period  required  to  com plete 
a  clutch. I f  they  a re  a t all typical, such p re ­
dation  rates m ight easily accoun t for the 
low  average clutch size o f this species.

Thirdly, it is possible th a t average clutch 
size m ay be lim ited by decreasing paren tal 
effectiveness. M endall (1958) reported  
decreased hatch ing  success am ong large 
clutches o f R ing-necked D uck. H ilden 
(1964) had  sim ilar results for T ufted  D ucks 
and G rea te r Scaups, and Bengtson (1972) 
for G rea te r Scaups. R yder (1970a) has cited 
som e add itional exam ples. Likewise, larger 
than  norm al b roods m ay suffer relatively 
h igher m orta lity  ra tes than  norm al sized 
ones, as ind icated  by E ygenraam  (1957) for 
M allard Anas platyrhynchos. C ooch (1961) 
noted th a t Lesser Snow  G oose goslings 
hatched from  eggs laid  la te  in large clutches 
survived less well. Sim ilarly, Parsons (1970) 
reported  th a t H erring  G ulls Larus argenta­
tus ha tched  from  sm aller eggs, usually  the 
th ird -laid  ones, exhibited th e  poorest 
survival. If  th is trend  is general, it might 
well be a  source o f increasing selective dis­
advantage fo r enlarging the  clutch size.

F ourth ly , a  restric ted  optim um  breed­
ing period, o r the need to  synchronize 
hatching w ith an optim um  hatch ing  date, 
may lim it average clutch size. K oskim ies 
(1957) found  laying da te  and clutch size to  
be individually  constan t am ong fem ale 
V elvet Scoters M elanitta fusca, and  believed 
this ensured un iform  hatch ing  tim es o f  dif- 
ferent-sized clutches. C ooch (1961) 
sim ilarly po in ted  out tha t, in the Lesser 
Snow G oose, sm aller clutches are  ‘neces­
sary’ in re ta rded  breeding seasons or 
tow ards th e  end o f norm al ones if rep roduc­
tion is to  be efficient. H ilden (1964) 
m entioned th a t, since th e  period  o f both  
egg-laying and  hatch ing  are  undesirably 
prolonged  in large clutches, and since late- 
hatched  broods generally survive poorly, 
selection m ay lim it clutch size below  the 
fem ale’s physiological lim its o r her incuba­
tion abilities. D ane (1966) sim ilarly pointed  
ou t th a t each egg added to  a d u ck ’s clutch 
delays hatch ing  an o th e r day, bo th  increas­
ing th e  p rob lem s o f egg and chick survival 
and shorten ing  th e  available tim e for 
m atu ra tion  p rio r to  m igration . T here is 
considerable evidence from  a variety of 
w aterfow l species th a t b roods hatching 
relatively la te  usually survive m ore poorly 
than  those hatched  fairly early in the season 
(G rice & R ogers, 1965; Bengtson, 1972).

This influence o f a restric ted  optim um
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breeding period  is m ost likely to  be exerted 
in arctic  o r subarctic  areas. I f  one com pares 
th e  average clutch size o f a num ber o f 
no rthern  hem isphere w aterfow l as given by 
Lack w ith average July iso therm s (°F ) 
representing  the no rthern  lim it o f these 
species’ breeding ranges prim arily  as 
repo rted  by Voous (1960), an  interesting 
relationsh ip  m ay b e  seen (F igure 1). Species 
having sm all average clutches nearly  all are 
arctic  o r subarc tic  breeding, w hile those 
w ith large average clutches tend  to  be m ore 
tem pera te  o r subtrop ical. If one calculates 
clutch w eight as a percen tage o f adult 
fem ale w eight for such species and again 
plots th e  results against July isotherm s at 
the no rthern  limits o f d is tribu tion , a greater 
taxonom ic sp read  m ay be seen (F igure 2). 
A lthough collectively th ere  is a strong 
tendency to  reduce th e  relative am oun t o f 
energy pu t in to  th e  clutch the fu rth er north  
they b reed , the trend  is c lea rer in som e 
groups than  in o thers. This m ay be due to  
restricted  breeding periods, possibly to

increased egg-predation  dangers, to  o ther 
dem ands on energy reserves associated 
w ith breeding in arctic  environm ents, o r to 
o ther factors.

In general, those  anatid  species having 
th e  sm allest average clutch size (swans, 
geese, eiders) a re  no t likely to  encounter 
food shortages at the  tim e o f  laying. N or are 
the ir clutch sizes likely to  be lim ited by 
ecological needs for relatively large eggs. 
Increased  average food availability  seem to 
play little  p a rt in th e  evolution  o f increased 
average clutch size in w aterfow l. Instead, 
I w ould suggest tha t, w here food supplies 
are  no t a  lim iting factor, clutch size is likely 
to  be lim ited by decreasing  paren ta l effec­
tiveness, decreased available optim um  
breeding tim e, and  increased probability  of 
nest p redation . These four selective factors 
a re  in tu rn  fu rth er obscured  by proxim ate 
factors w hich p roduce  th e  individual, 
seasonal and local variations in clutch size 
encountered  by field biologists.
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Figure 1. The relationship between average 
clutch size and northern breeding limits in fifty 
northern hemisphere Anatidae.



148 Paul A. Johnsgard

120

110

100

90

80

2  70

60

Sea Ducks

\
Dabbling and Perching Ducks \

I° V \  \
\ \ t

\  >
\ I a

\

50

40

30

20

10

Whistling Ducks 

i Pochards
/ \

\
N

\
\ 0 /

J

A  |+

.V
' \

Geese

Swans
c°~~
\

/
/

' s i
+  1 

I

1 \
1

\  /
1
1
' t ------

D - o - f

o /

85 80  75 70 65 60  55 50 45 40  35
July isotherm (°F) at northern breeding limit

30

Figure 2. The relationship between the total 
average du tch  weight relative to adult female

weight in the northern breeding limits in forty- 
three northern hemisphere Anatidae.

Summary

A review of Anatidae clutch-size data and an 
analysis of David Lack’s hypothesis that food 
availability to the female around the time of 
her nesting can account for the evolution of 
average waterfowl clutch-sizes suggest several 
additions to or modifications of his theory. First, 
in contrast to Lack’s suggestion, proximate 
factors do influence anatid clutch-sizes and 
result in m easureable seasonal, yearly and per­
haps also interpopulational variations in these. 
Secondly, indirect evidence suggests that several 
factors in addition to average food supplies may 
have influenced clutch-size evolution. These 
include needs for efficient partitioning of energy 
reserves between the incubating female and her 
eggs, dangers of pre-incubation clutch losses in 
those species that are unusually susceptible to 
nest predation, and decreasing parental effective­
ness as well as possible decreased available 
optimum breeding periods associated with in­
creases in clutch-sizes. Several or all of these may 
have placed upper limits on anatid clutch-sizes 
independently of o r in conjunction with food 
supply effects.
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Platform-building by male and female Ruddy 
Ducks

Wildfowl ( 1973) 24:150-153

W. R O Y  S I E G F R I E D

In the A natidae the interval betw een the 
s ta rt o f  nest-build ing and  laying o f the first 
egg is characteristically  sh o rt-u sua lly  no 
m ore than  2 o r 3 days (W eller, 1964). In 
ducks o f th e  sub-fam ily A natinae , the  nest 
is constructed  entirely  by th e  fem ale. Males 
are , how ever, capable  o f  perform ing the 
m oto r p a tte rn s ap p ro p ria te  to  nest-build­
ing, and the behav iour is quite w idespread 
(M cK inney, 1968). M cK inney considered 
this behav iour to  be non-functional and 
‘vestigial’, and  K ear (1970) suggested th a t it 
m ight be triggered  by the sight o f a nest o r 
o f  a fem ale building.

This p ap e r reports nest-building be­
hav iour as relatively com m on in bo th  m ale 
and fem ale R uddy D ucks Oxyura jam aicen­
sis, 3 -4  w eeks preceding onset o f  th e  egg- 
laying season. A possible adap tive value is 
suggested for this unexpected behaviour 
w hich I call ‘p latfo rm -bu ild ing’.

The observations w ere m ade while I 
studied wild R uddy D ucks in th e  M innedosa 
po tho le  country  and  a t the  D elta  m arsh, 
M anitoba, C anada, during M ay-A ugust
1971. I no ted  a  to ta l o f seventy-eight separ­
a te  instances o f  p latform -build ing, o f w hich 
sixty-eight involved fem ales, and ten 
m ales. W ith one exception, these records 
w ere restric ted  to  the period  3 M ay (when I 
first w ent in to  th e  field) to  4 June, w ith m ost 
o f the records falling betw een 3 and 25 May. 
T he single exception was provided by a 
m ale observed perform ing  ‘sidew ays’ bu ild ­
ing m ovem ents on  30 June. The observa­
tions w ere m ade over all hours o f the day, 
and  there appeared  to  be no bias in favour 
o f building activity  in the early m orning— 
a tim e w hen anatids generally are  m ost 
active in p rospecting  nest-sites and  building 
nests.

All the usual m o to r pa tterns associated 
w ith norm al nest-building w ere perform ed 
by bo th  m ales and  fem ales constructing 
p latfo rm s. P latform s w ere bu ilt over w ater 
m ainly in stands o f  em ergent dead  stem s of 
hardstem  bullrush  Scirpus acutus, though 
o ther vegetation  (e.g. cattail Typha latifolia) 
was also used. T ypically, p latform s were 
m ore o r less c ircu lar, m easuring abou t 
55 cm in d iam eter, and  raised som e 10 cm 
above w ater-level (F igure 1). A shallow  
bow l-like depression , form ed by th e  b ird  
using its beak , feet and  b reast, occupied

the centre o f  the  p latform . In short, the  
p latfo rm s essentially resem bled norm al 
nests in early  stages o f construction . Many 
o f th e  p latfo rm s w ere quite substan tia l, and 
capable o f supporting  w eights o f 5 kg and 
m ore. H ence, considerable effort had  gone 
into th e ir construction , and  a t least certain  
birds displayed a  degree o f tenacity  in re­
tu rn ing  to  them . This last sta tem ent is 
based on individually m arked b irds, o f 
w hich one m ale and tw o fem ales were 
observed building. O ne o f th e  fem ales was 
captured  by a  cage-trap  set on a p latform .

I tim ed platform -build ing  bouts and  the 
num ber o f  sidew ays-passing m ovem ents 
perform ed by individual birds. Fem ale 
bouts averaged 6-4 min. (range 1-15 min, 
num ber o f bouts, n =  11) w ith nineteen 
passing m ovem ents per m inute, and those 
fo r m ales 2-0 min (1-3  min, n = 3) with 
seventeen m ovem ents per m inute. In fo rm a­
tion  on frequency o f building bouts was 
hard er to  ob ta in , p rim arily  because o f  the 
sm all sam ple o f m arked  birds. H ow ever, 
p latform -build ing  featured  com m only in 
the fem ales’ p rogram m e o f activities. The 
general cycle was expressed as: feeding (by 
diving); ba th ing  and  preening; building; 
sleeping (loafing on  p latfo rm ); building; 
bath ing and preen ing ; feeding. The cycle’s 
m ajor com ponents o f feeding and  sleeping 
a lternated  regularly . The bath ing-preening 
and  bu ild ing phases w ere less regular. 
N evertheless, building follow ed preening 
and p receded  sleeping on nine ou t o f  six­
teen  separa te  com plete cycles, and on ten 
ou t o f  tw enty  cycles it was observed to  
follow  sleeping. O n four occasions, birds 
w ere noted  in terrup ting  the ir sleeping 
bouts to  build . T hus, p latform -build ing 
form ed a  fairly regu lar phase in the fem ales’ 
cycle and th e  incidence o f p la tfo rm -build­
ing was sim ilar to  th a t o f norm al nest-build­
ing as found  in incubating  R uddy D ucks 
(W. R. Siegfried, unpublished). T able 1 
sum m arizes d a ta  on the am oun t o f  tim e 
birds spent on  the d ifferent phases o f the 
cycle.

Som e o f the  p latfo rm s w ere found in 
open exposed sites and  the  b irds did no t 
a ttem p t to  h ide them selves o r th e ir building 
actions. This con trasts  w ith norm al nest- 
building behav iour during w hich th e  fem ale 
R uddy is shy and  secretive, choosing a  well-
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Figurel. Platform built by Ruddy Duck
Oxyura j. jamaicensis in Scirpus acutus.

Table 1. Time (in min) spent by Ruddy Ducks 
on bouts of sleeping, feeding, and 
preening and bathing

Sleep Feed Preen and 
bathe

Females
Average: 73 37 7
Range: 20-180 10-80 1-30
Number: 32 31 22

Males
Average: 111 38 9
Range: 25-225 20-75 1-25
Number: 5 5 6

hidden site for the  nest. P latform s were 
found in sm all ‘colonies’ (m axim um  of 
eight recorded  in one group  w ith an average 
3-m d istance betw een neighbouring p la t­
form s), o r as isolated singletons. I doubt 
w hether th e  ‘colonies’ w ere th e  result of 
social situations. A  m ore p lausib le  explana­
tion  w ould be th a t ‘colonies’ reflected a 
tendency by the birds to  aggregate at 
favourab le  sites. A lso, single b irds (m ales as

well as fem ales) w ere observed building 
w here o ther p latform s o r birds w ere ou t o f 
sight. Individually  m arked  birds (m ales as 
well as fem ales) w ere observed to  build 
m ore than  one p latfo rm  and also to  add 
to  th e  construction  o f p latform s built by 
o thers. Som e b irds w ere observed to  b reak  
off build ing opera tions a t one p latform , 
swim to  ano ther, and  add  to  its construc­
tion . T hus, individual b irds did no t ‘ow n’ 
p latfo rm s in th e  sam e way as they w ould 
nests.

In my opinion, p latform -build ing  
should no t be regarded  as non-functional 
o r vestigai— at least in fem ales it was o f too  
general occurrence and involved too  much 
effort and tim e. I t is pe rtinen t th a t platform - 
building, and loafing on p latfo rm s, was 
rarely observed after the end o f M ay. D uring 
early and m id-M ay, R uddy D ucks spent 
m ost o f the ir tim e resting or sleeping (esti­
m ated a t 65% o f  a  norm al 24-hour day); 
they  slept on p latfo rm s, o r generally tended 
to  keep to  dead em ergent p lan t cover in 
which they could haul ou t o f the w ater. The 
birds spen t relatively little  tim e in the w ater



152 W. Roy Siegfried

itself, and  then  only for feeding o r indulging 
in b rie f bou ts o f  courtsh ip . This applied 
especially to  fem ales; m ales spen t relatively 
m ore tim e sw im m ing around . H ow ever, 
both  sexes rarely slept on the water. Towards 
th e  end o f M ay th e  birds w ere often observ­
ed sleeping and  resting  on  the w ater and 
m ales generally  spen t m ore tim e ou t in the 
open. A t thebeg inn ing  o f June the p latform s 
d isappeared  (no longer being m aintained 
by the birds), and  by the second w eek of 
June fem ales generally  becam e very secre­
tive, concom itan t w ith th e  onset o f p roper 
nest-construction  and egg-laying. Nests 
w ere no t bu ilt on the p latform s.

O f all th e  w aterfow l w hich b reed  in sou th ­
ern  M anitoba, th e  R uddy D u c k iso n e o f th e  
last to  arrive on th e  po tho le  breeding 
grounds; norm ally  in th e  first w eek o f  May, 
im m ediately  o r soon a fter the ponds and 
sloughs have becom e free o f ice. Like all 
o ther Oxyura spp ., th e  R uddy D uck  is 
essentially w arm  tem perate  in its a rea  of 
geographical d is tribu tion , and I have un­
published d a ta  (W . R. Siegfried) th a t lead 
m e to  believe th a t th e  species has only 
recently  extended its breeding range beyond 
50°N. I suggest th a t the p latform s were 
used by the R uddy D uck as a  m eans of 
enhancing the efficiency of its therm ore­
gulation . In short, th e  birds tem porarily  
escaped the effects o f cold w ater by hauling 
o u t and  loafing on  the p latform s.

In possible suppo rt o f this supposition, 
R uddy D ucks w ere com m only observed 
rapidly  to  v ibrate  th e ir folded wings, usually 
im m ediately  follow ing on or during the 
preening phase, a fte r having hauled  ou t on 
p latfo rm s. Such ‘w ing-shivering’ was ob ­
served rarely  after 1 June, and  then  usually 
on days o f cold, overcast w eather. Bouts o f 
w ing-shivering averaged 8 m in (2 -20  min, 
n = 10) in fem ales on p latform s in early 
M ay. I have described ‘w ing-shivering’ in 
R uddy ducklings w hich w ere cold, and  have 
suggested th a t it m ight be a  form  o f th erm o ­
genesis (Siegfried, 1973). A fter hauling out 
on p latfo rm s, adu lts norm ally rested on 
th e ir bellies often lifting and holding both  
legs stre tched  and  so exposing the feet to 
th e  sun; la ter, w hen sleeping, the  legs were 
folded forw ards and th e  feet held  tucked 
in to  the flank fea thers— a com m on resting 
postu re  o f oxyurids. I suggest th a t while 
w ing-shivering m ay be a com fort m ovem ent 
p rom oting  th e  drying o f w et feathers, it 
should be investigated as a possible th erm o ­
regulatory  strategy.

So m uch fo r th e  possible function  o f p la t­
form -building. W hat o f the m otivation  for 
this behaviour? I suggest th a t p latform -

build ing m ight result from  a lack  o f  co­
ord ination  betw een a  fem ale’s readiness to  
b reed (in p a rticu la r the nest-construction  
‘d rive’) and  th e  availability  o f su itab le  nest­
ing h ab ita t. T he situation  in m ales is, how ­
ever, d ifferen t and  the influence (s) m otivat­
ing them  rem ains obscure. R uddy D ucks 
arriv ing  in sou thern  M anitoba are  in ‘good 
cond ition ’ and  have relatively well devel­
oped gonads. Food  is abundan tly  available, 
and  th e  b irds possess extensive deposits o f 
fat. In  short, fem ales are physiologically 
ready to  lay soon after arrival. E m ergent 
vegetation , how ever, generally  does no t 
show  new  g row th  before  th e  m iddle o f  May. 
A t th e  end o f  M ay new  em ergent g row th of 
hardstem  bullrush  and  cattail, m easured 
abou t 50 cm in height. H ence, fem ales are 
generally denied  suitable nesting hab ita t 
during the first 4 weeks o r so o f  the ir stay 
on the breed ing  grounds. W eller (1959,
1964) in com m enting on th e  R uddy D uck ’s 
tendency to  d ro p  eggs on the  g round  and in 
the nests o f  o th e r b irds, says th a t th is p re ­
sum ably results from  variation  in synchrony 
o f nesting and  laying behaviour, and th a t it 
occurs m ost often early in th e  breeding 
season.

If  the above suggestion is correct then  it 
explains why platfo rm -build ing  was observ­
ed so m uch m ore often in fem ales than  in 
m ales. F u rth e r, if the  behav iour does in fact 
result in enhancem ent o f the efficiency o f 
therm oregu la tion , then  one m ight expect a 
saving o f energy to  the b ird . This m ight be 
relatively m ore im portan t to  th e  fem ale, 
w hich p roduces larger eggs fo r its size than  
any other anatid. I have information indicat­
ing th a t it is advantageous for R uddy D ucks 
to  lay as early  as possible in th e  season.
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Summary

Behaviour appropriate to nest-building is rela­
tively common in both male and female Ruddy 
Ducks Oxyura jamaicensis at a time preceding by 
3^1 weeks, the egg-laying season in southern 
Manitoba, Canada. The birds spend much time 
resting and sleeping on these platforms at a time
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of the year when the water is still cold. It is 
suggested that the platform s are used as a means 
of enhancing the efficiency of therm oregulation.
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Icelandic eiders—a few observations

R A L P H  S.  P A L M E R

Introduction

These notes are  based  on a  visit, 25 -29  May 
inclusive, in 1972, to  th e  eider farm  o f Gisli 
V agnsson, a t M ýrar, on th e  no rth  side o f 
D yrafjord  in northw est Iceland. A fter 
previous experience w ith nesting wild 
eiders in th e  Baltic, in no rthern  New 
England, th e  C anad ian  high arctic, H udson 
Bay, and the Bering Sea region, it was a 
trem endous experience to  be able to  dis­
pense w ith a  hide, o r blind, and to  stand for 
long stretches o f  tim e, quietly, surrounded  
by hundreds o f pa irs o f nesting eiders. O ne 
becam e m ore o r less a p a rt o f the  land­
scape, o r perhaps was assum ed to  be a 
scarecrow  (or should I say scareraven?), 
while the birds w ent abou t the ir affairs at 
one’s very feet. I t was the tim e o f year when

th e  drakes w ere keeping sta tion  ashore near 
the ir incubating  m ates (F igure 1).

Predation

Such p reda to rs  as large Larus gulls and 
Ravens are  shot, th roughou t th e  nesting 
season, and  there  w ere several scarecrow s 
on the eider flats. Ravens w ere shy o f a  man 
w ith a gun ; they flew over frequently— once 
a flock o f tw enty-four—b u t I never saw one 
alight w here th e  eiders nested. T he m ink 
M ustela vison is said to  occur and  to  be  a 
p red a to r; it is hun ted  w ith dogs. A t som e 
Icelandic colonies sm all cubicles are  built, 
o f  flat stones, and m any o f th e  ducks nest in 
these shelters, bu t no t at M ýrar. I asked 
Gisli abou t this and  he said th a t they w ere

Figure 1. The farm of Gisli Vagnsson: view 
from the flats where the eiders nest toward the

farm buildings. The principal crops are sheep
(and wool) and eiderdown. , ,

Ralph S. Palmer
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unnecessary; there  is m inim al predation  
while th e  b irds are  ashore. But he said th a t 
p redation , especially by the G rea t Black- 
backed G ull Larus marinus, is very severe 
on ducklings after they reach the  sea. A t the 
colony I did no t see a single sick, injured, or 
dead eider, n o r any evidence of nests having 
been robbed  o f clutches.

Feeding

In d istu rbed  colonies o ff the M aine coast 
the drakes are  ashore very briefly, usually 
only in com pany o f th e  duck w hen she is 
laying; m ost o f their lim ited sojourn  is 
spent close by on the sea. In th e  Baltic at 
U tholm en, n ear G o tland , a  few spend som e 
tim e ashore, bu t m ostly they rem ain  on 
shallow  w ater near shore. As in M aine, the 
duck jo ins her m ate on th e  sea when off- 
duty. A t bo th  localities I have w atched the 
birds (bo th  sexes) on the sea, over several 
days. Som etim es they appeared  to  be feed­
ing; a t least they w ere up-ending in shallows 
and  tidal pools, bu t I could no t be sure th a t 
they ingested any food. T here never was the 
lively activity ordinarily  associated w ith 
intensive feeding.

A t G isli’s farm  sm all, som ew hat w eath­
ered, patches of g round-up m arine shells 
w ere scattered  in and near the nesting areas. 
Presum ably  th e  birds defaecated  these 
w hen they first cam e ashore. W hile I was at 
the colony, flying eiders seldom  w ent as far 
as th e  w aters o f the fjord; usually  they 
circled over th e  flats. N or w hen standing in 
view o f th e  fjord did I see any traffic to  or 
from  salt w ater. T he m eltw ater pools and 
stream s in and near th e  nesting area, which 
get m uch usage by th e  birds, a re  p robably  
very low in oxygen con ten t and  contain  no 
anim al life w hatever. T he few ducks th a t 
‘defaecated ’ when frightened from  their 
nests (m ost did no t reac t th is way) p ro ­
duced only a very th in  w atery liquid. I 
w atched the ducks during th e ir off-duty 
visits to  w ater and could no t observe th a t 
they defaecated  either ashore o r  afloat, nor 
did I find any evidence in qu ie t shallow 
pools o f faecal m atter in suspension o r on 
the bo ttom . Both sexes d rank  fresh w ater 
regularly , b u t a te nothing w hile ashore— at 
least while I was there.

The eider’s ‘sails’

All eider species have a  cycle o f tw o m oults 
annually . A t least in th e  ‘large eiders’

Som ateria, the  feathering  o f th e  head-body 
is renew ed tw ice—w ith th e  no tab le  excep­
tion  th a t the modified long scapulars (‘sails’) 
a re  renew ed only once and  this renew al 
apparen tly  is offset tem porally  from  either 
period  o f m oulting o f the  ad jacen t fea ther­
ing. (The ta il and wing also are renew ed 
only once per cycle.) T he duck  has her ‘sails’ 
(concealed, o r a t least no t erected) even 
after the spring period  o f  m oulting into 
Basic (‘eclipse’) head-body; the  d rake  then  
is w earing them  also, w hile o therw ise in 
A lternate  (‘d isplay’) head-body plum age.

In R eykjavik, while w aiting for the 
w eather to  clear for the flight to Thingeyri 
(the trip  from  there  to  M ýrar is by auto), I 
spen t several days observing the free-flying 
wildfowl at the lake, T jòrn in , in the city. 
People bring  b read  here to  feed the  various 
w aterfow l and a few  o f th e  eiders actually  
will climb on to  one’s knee and take  food 
from  the hand . If  a group o f eiders swam 
by, and  the b irds quarrelled  for any reason, 
som etim es a  d rak e ’s ‘sails’ w ould becom e 
erected and  then  w ould gradually  low er so 
as to  vanish am ong the o th er w hite feathers 
o f the back. T heir erection , on yearling and 
o lder d rakes, seem ed to  be an  involuntary 
reaction  during  a  stress situa tion . I saw it 
happen again, repeatedly , am ong the nest­
ing pairs a t G isli’s farm . A t first it was 
ra th e r startling  to  be pho tograph ing  a 
d rake  w hose ‘sails’ w ere up and then  soon 
to  find th a t my subject had  a sm oothly- 
contoured  back. W hen a  hybrid  (King x 
Com m on) d rak e  perfo rm ed  his Pushing 
display in the  d irection  o f a d rake 
C om m on, the Ia tte r’s ‘sails’ appeared, 
only to  vanish during qu ieter spells. Now  
and  again som ebody adds to  the list o f 
subspecies o f C om m on E ider having ‘sails.’ 
F rom  exam ination  of m useum  skins, how ­
ever, it is obvious th a t they  are  presen t in 
bo th  sexes o f all o f th e  C om m on Eiders. 
A pparen tly  they are  no t erectile in th e  duck. 
In the d rake , it is p robab le  th a t they are 
erected (o r kept erect) during periods o f 
tension  o r stress— such as pa ir-fo rm ation , 
defence o f m ate, and  so long as the d rake 
rem ains n ear th e  nest. L ater, w hen drakes 
(or the  sexes together) are  flocking on the 
sea, the ir backs are  sm ooth .

The trek to water

A t the eider farm  it was qu ite  evident th a t 
a  duck could cover her clutch and then, 
quietly, and  by careful choice o f  rou te , 
m ake her way to  w ater w ithou t creating  a



156 Ralph S. Palmer

com m otion. T he d rake follow ed, afoo t or, 
to  avoid conflicts, by tak ing  wing. On 
reaching w ater, the duck im m ediately p e r­
form ed a double  W ing-flap and, soon after, 
d rank  and Splash-bathed. T he d rake might 
swim before doing a W ing-flap. If a  duck 
got off her eggs in a sta te  o f apparen t 
excitem ent, croaking and flipping her bill 
(Inciting), and headed for w ater, this created 
m uch d istu rbance . As shepassed  nearpa irs, 
the d rakes, even som etim es their m ates, 
took  after her, squabbling. An increasing 
tangle o f b irds m oved on to  w ater. The 
duck w ould W ing-flap and begin to  bathe. 
H er retinue w ould then  disperse and  soon 
re tu rn  to  th e ir nests.

Incidentally , som etim es as I moved 
slowly past a nest, the  sitter w ould wait 
until I had  gone by, then  get up hastily, 
W ing-flap, and move away. The sudden 
W ing-flap beh ind  one’s back  can be quite 
startling. T hen, as I m oved farther away, 
the b ird  usually w ould re tu rn  and settle on 
her eggs; som e, how ever, w ent to  w ater.

Recruitment

W hen the num ber o f nesters is increasing in 
a  colony, one w ould expect a  large percen t­
age in the youngest year-class (cohort); the 
reverse was to  be expected a t G isli’s farm . 
The colony had  been in existence since at 
least 1912. N um bers reached a peak  of 
6,200 pairs in 1964 and , for reasons un ­
know n (oiling o f b irds while at sea is 
suspected) had declined to  4,300 pairs in
1972.

In try ing to  exam ine several hundred 
fem ales w ithout d isturbing them  from  their 
eggs, I could no t be sure as to  w hich were 
younger birds. I t m ay be th a t those o f the 
youngest cohort a re  d ark er o r m ore m uted 
in overall colouring, o r have less (som e­
tim es no) w hite a t th e  tips o f  the ir secondar­
ies. This w hite w ears o ff th e  exposed (outer) 
w ebs; th a t rem aining on th e  inner m ay not 
be visible on th e  folded wing. T here was 
m uch variation  in overall colouring, som e 
ducks being d a rk  and nearer neutral- 
coloured, o thers varying to  a quite rufescent 
brow nish. O ccasional birds w ere quite pale, 
in p a rt due to  b leaching. Som e o f the dark  
b irds show ed tw o full w ing-bars; som e of 
th e  brow n and pale  b irds did not. Usually, 
how ever, the m a tte r was no t determ ined 
because the ends o f th e  secondaries could 
no t be exam ined properly  w ithout actually 
handling th e  b ird .

Speaking in the vernacu lar, the King 
Som ateria spectabilis is a  high-octane 
eider—the d rak e ’s dorsal ‘sails’ a re  per­
m anently  erect, poin ted , and som etim es 
v ibrate; displays are  m uch faster in tem po 
than  those o f th e  C om m on Eider; the 
frontal lobes and various feathering are 
‘exaggerated’ in character; even th e  voice 
is speeded-up so th a t th e  cooing has a 
trem bling quality . The few d rake  Kings 
th a t form  pair-bonds w ith fem ale C om m ons 
and then  accom pany their m ates to  the 
great Icelandic colonies o f the la tte r are 
regarded as quarrelsom e. T here is an old 
Icelandic belief th a t the  d rake King really 
is an aged and  changed C om m on Eider, a 
cro tchety  and  overbearing  individual— a 
king! A t G isli’s farm , in the case o f a  trio- 
bond o f tw o drakes (King and C om m on) 
sharing a  fem ale C om m on, relationships 
appeared  to  be am icable; th e  King usually 
kept sta tion  fa rther from  the sitting fem ale 
th an  did th e  C om m on. If ano ther d rake 
(C om m on) approached , the King w ould 
swiftly a ttack  at a  g rea ter d istance than  
seem ed to  be th e  case w ith C om m ons. 
D uring ac tua l fighting, bo th  species seem ed 
to ac t in a sim ilar w ay and w ith equal 
speed.

The w riter has observed and p h o to ­
graphed  wild Kings o f bo th  sexes, separately 
and together, in near-desert high arctic 
environm ent. T here th e  King accom panys 
his m ate ashore when she is laying. H ow ­
ever, in such exposed situations in the wild 
w here p reda tion  is a constan t hazard , so 
conspicuous a d rake  is unlikely to  spend 
m uch tim e n ear his m ate  w hen she is incu­
bating. H e keeps sta tion  fo r a  tim e on 
nearby fresh w ater. Thus it is an unusual 
situation  in northw est Iceland, w here a few 
d rake  Kings m ore or less behave like those 
C om m ons th a t have entered  in to  a sym ­
b io tic  rela tionsh ip  w ith m an.

T he d rak e  C om m on has soft feathers on 
its cheeks w hich are  quite puffed ou t in 
tim es o f tension . O n th e  d rake King the 
corresponding feathers are  different, being 
p lushlike (as they w ere to  a lesser extent 
on th e  extinct L ab rado r D uck). O ne day at 
G isli’s I kep t edging nearer to  a  d rake  King, 
to  get close-up photos. T he b ird  becam e 
distu rbed , go t up, and  m oved several 
m etres fa rth e r from  his m ate, bu t soon 
settled dow n. I approached  again. The 
d rak e  raised  his head , tu rned  it sideways, 
and erected th e  plushlike cheek-feathers in

The King Eider



Figure 2. Drake hybrid King x Common Ralph S. Palmer
Eider, m ated to a Common Eider who was 
incubating four eggs.

an an te rio r d irection . This caused a ‘b reak ’ 
in the feathering along o r near the black 
line dow n rear o f cheek— a V -shaped trough 
o r opening. A sim ilar effect is obtained 
when m anually  m oving the edge o f the 
facial disc o f  an owl to  exam ine the  ear- 
opening underneath .

Hybrids

D rake crosses o f King x C om m on Eider, 
and occurrence o f m ated m ixed pairs

(F igure 2), have been know n for a long 
tim e. Localities for these extended at least 
from  N ovaya Zem lya to  Spitzbergen to 
northw est Iceland. It is believed th a t mixed 
pairs p roduce  few progeny. Only drakes are 
know n. A lthough I searched  in G isli’s 
colony, I did no t see a  fem ale having any 
recognizable King E ider characteristics— 
b u t any such bird  w ould be  easy to  miss.

D r R. S. Palmer, New York State Museum, 
Albany, N.Y. 12224, U.S.A.
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Maternal nesting behaviour by male Mallards

C H A R L E S  D A N E ,  W I L L A R D  S T E F F E N  a n d  P A T R I C K  C A L D W E L L

D rakes o f  w aterfow l species often  accom ­
pany th e ir m ates du ring  nest-site selection 
and have been observed to  perform  nest- 
building m ovem ents (M cK inney, 1968). 
Males o f Anseranas, Cygnus atratus, Den­
drocygna and Thalassornis (K ear, 1970) 
share incubation  responsibilities w ith their 
m ates, bu t the only reported  observations o f 
A natin i m ales settling on nest scrapes or 
incom plete clutches o f  eggs are  those  noted 
for m ale M allards Anas platyrhynchos and  a 
m ale Blue-winged T eal Anas discors (Best, 
1939; M cK inney, 1968). Rollin (1957) re­
po rted  a d rake  W ood D uck A ix  sponsa 
sitting on his m ate’s deserted  clutch for 
varying lengths o f tim e during a t least a 12- 
day period . To these observations we wish 
to  add tw o records o f m ale M allard sitting 
on com pleted clutches.

O ur first observation , w hich occurred  
near th e  D elta  W aterfow l R esearch Station, 
M anitoba, involved am ale , first-year, hand- 
reared  wild M allard  Anas p. platyrhynchos 
and  a fem ale M allard w ith som e gam e farm  
paren tage . The drake , in full nup tia l p lum ­
age, had  previously accom panied th e  fem ale 
to  th e  nest and  sa t alongside her. W hile the 
site was bare , the  d rake  was no t sitting in 
w hat w ould norm ally  be described as a nest 
bow l n o r had  he added  any dow n or nesting 
m aterials around  him . A t th a t tim e, a re­
cord o f the fem ale’s behav iour on th e  nest 
was being ob tained  by m eans o f a  cam era 
sequenced to  tak e  a  p ictu re  every 6 m inutes 
w ith th e  aid o f a  s trobe  light. T em peratu re  
p robes w ere also positioned in th e  air space 
o f th ree  eggs in th e  nest.

T he sequence of pho tographs and  tem ­
pera tu re  changes (F igure 1) indicates th a t

th e  fem ale left th e  nest a t 02.55 hours on 10 
May 1970. T he next pho tograph  show ed 
th e  d rake  on th e  nest, and  in the following 
picture the m ale had settled fu rther into 
the nest. H e could have been influenced to  
sit on the eggs by the w arm th rad iating  from 
the nest o r could have been responding to  
an urge to  ‘incuba te ’, b rough t on by the 
visual stim ulus o f the  eggs, o r to  ‘m im ic’ 
the  behav iour o f  the hen. T he tem pera tu re  
record  show s th a t fo r the 30 m inutes the 
m ale was on the  nest insufficient hea t was 
supplied to  m ain tain  egg tem pera tu re , and 
it d ropped  from  38° to  32° C. A m bient air 
tem pera tu re  w as betw een 4° and6°C . W hen 
the m ale left the nest, the  nest and  egg 
tem pera tu re  began to  decline sharply and 
had  reached 20° C w hen the fem ale re­
tu rned  15 m inutes later. W hen com pared 
w ith the  ra te  o f decline occurring  betw een 
00.45 hou rs and  01.05 hours w hen th e  fe­
m ale had  left th e  nest presum ably  covered 
(F igure 1), th e  ra te  o f tem p era tu re  decline 
indicates th a t the m ale left th e  nest un ­
covered. T he m ale was apparen tly  gone 
from  th e  nest site for alm ost an hou r before 
re tu rn ing  to  again sit in the sam e location  
alongside th e  fem ale. L ater th a t m orning 
the fem ale left and subsequently  deserted 
th e  nest, perhaps as a  result o f d isturbance 
from  th e  cam era strobe light and  tem pera­
tu re  m onito ring  equipm ent o r due to  pos­
sible harassm en t by th e  drake. T here are 
no observations to  support e ither o f these 
suppositions.

The second observation  involved a pa ir 
o f G reen land  M allards Anas p. conboschas, 
C. L. Brehm  held a t th e  N orthern  Prairie  
W ildlife R esearch C enter in N orth  D akota.

Time (hours)

Figure 1. Egg air cell tem perature correlated 
with nesting behavior of female and male 
Mallard.
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On 16 June 1969 the d rake  w as discovered 
sitting alongside his m ate. H e was in an 
unlined nest bow l w ith dow n, presum ably  
from  the fem ale, around  him . T he fem ale’s 
nest was lined and covered in the norm al 
m anner, and contained five eggs which 
w ere not m ore than  4 days incubated . Be­
cause the m ale was unable to  fend off a 
wild m ale M allard th a t had  flown into the 
pen, the genetic strain  o f th e  eggs was ques­
tionab le , and they w ere destroyed.

U pon consideration  of the closeness of 
the male to  the fem ale’s nest and in an 
a ttem p t to  fu rther study the nest behaviour 
o f this M allard pair, fifteen unincubated  
m allard  eggs w ere placed in the  fem ale’s 
nest during th e  afternoon  o f th e  sam e day 
th a t the  original eggs w ere taken . N either 
the fem ale no r th e  m ale w ere w ithin 5 m 
o f the nest site at this tim e, bu t on the next 
day, the m ale was observed to  have settled 
on the nest. The fem ale chose an o th e r nest 
site and proceeded  to  lay an o th e r clutch, 
beginning w ithin 7 days after th e  first clutch 
had been taken .

The m ale continued to  occupy the nest 
site and on 24 June exhibited defensive 
behav iour w henever an observer cam e 
close to  the nest. Facing the observer, the 
d rake  w ould extend his head forw ard , fluff 
his back  and scapu lar feathers, raise and 
spread  his wings slightly, and fan his tail. 
He w ould tu rn  and exhibit this typical 
fem ale nest defence postu re  (M iddleton, 
1969) w hen approached  from  any direction 
and w ould strike w ith his bill any object, 
such as a hand, placed near him .

On 26 June, the m ale was off th e  nest, bu t 
the eggs w ere covered with dow n and were 
w arm  bu t wet because it was raining. A 
visit the  follow ing m orning revealed the 
m ale o ff the nest and the eggs cold. H ow ­
ever, the d rake  was again seen on the nest 
th a t a fternoon  and all fifteen eggs w ere still 
in the nest a lthough ten  subsequently  be­
cam e b roken . H aving reoccupied  the nest, 
the d rak e  was seen on the nest daily and 
rem ained until a fter the estim ated hatching 
d ate  o f 13 July. O n 21 July, the five rem ain­
ing eggs w ere replaced with five star-p ipped 
G adw all Anas streperà eggs. A t this tim e the 
d rake  was extrem ely aggressive and his 
behav iour was filmed. The follow ing day 
tw o G adw all ducklings hatched  success­
fully. Two eggs w ere crushed before they 
hatched  and th e  th ird  em bryo died while 
pipping. The behav iour o f the d rake  and 
th e  new ly-hatched ducklings a t the nest site 
was also docum ented  on film. W hen one or 
b o th  ducklings w ere placed ab o u t 2 m from  
the nest, the  m ale w ould u tter a low  call and

th e  ducklings w ould re tu rn . T hat sam e 
afternoon  the  m ale was observed on the 
pond  w ith th e  tw o young G adw all, bu t he 
appeared  to  have lost in terest in them . The 
ducklings raised  them selves and at 2 weeks 
of age w ere doing well.

W hen first observed sitting on the eggs, 
the d rake  appeared  to  have begun his post­
nuptia l m oult. H e had  a few brow n head 
feathers and a ‘ra tty ’ appearance  on the 
b reast due to incom ing fem ale-like feathers 
o f the  eclipse p lum age. O n 21 July, when 
the p ipped G adw all eggs w ere substitu ted , 
50% o f his head  and back  and  alm ost all of 
his nuptia l b reast feathers had  been re­
placed w ith eclipse p lum age. H ow ever, a 
po rtion  o f th e  w hite neck ring was still 
visible, and his m oult during the  ‘incuba­
tio n ’ period  m ay not have proceeded as 
rapidly  as usual.

On 10 Septem ber the  d rak e  was laparo- 
tom ized and the presence o f testes con­
firmed. T he left testis m easured 5 x 1 1  mm. 
A t th a t tim e the b ird  was acquiring  new 
nuptial p lum age typical o f  the m ale and 
40% o f his b reast and m ost o f his belly had 
new nuptial feathers. H ow ever, only nine 
prim aries had com pletely regrow n, sug­
gesting th a t the nesting experience may 
have delayed th e  tim e of wing m oult.

Discussion

The cause o f the initial behav iour o f two 
m ale M allards sitting on nests m ay have 
had e ither a horm onal o r non-horm onal 
basis. M ales and fem ales o f  o ther species 
have been induced w ith p roper stim uli to  
incubate  before they had  constructed  nests 
o r laid eggs (Poulsen 1953; Y treberg, 1956; 
L ehrm an, 1961, p . 1285; T inbergen 1953).

P rogesterone o r an endogenous proges­
tagen is needed to  induce incubation  behav­
iour, a lthough a previous prim ing w ith 
testosterone  (R idd le  and L ahr, 1944; Eisner, 
1960; L ehrm an, 1963; 1965; S tern and 
L ehrm an 1969) or p resum ably  oestrogen, 
p repares neural centres fo r full effective­
ness o f the  progestagen in inducing incuba­
tion . T here was usually a la ten t period 
betw een exposure to  th e  eggs and  perfo rm ­
ance o f incubation  behav iour (L ehrm an, 
1958; Stern & L ehrm an, 1969).

A fter the start o f incubation , the act of 
sitting on th e  eggs or, in som e instances, the 
sight o f eggs o r an incubating  m ate has 
resulted  in the release o f p ro lac tin  needed 
fo r m ain tenance o f incubation  (Patel, 1936; 
Saeki & T anabe, 1955; L ehrm an, 1961). 
As long as the p roper stim uli a re  present,
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birds incubate, even beyond norm al incuba­
tion  periods (R iddle  & L ahr, 1944; Saeki 
& T anabe, 1955; K uroda, 1956). Rem oval 
o f the physical o r visual stim ulus o f  eggs 
results in a  decrease in p ro lactin  (Saeki 
& T anabe, 1955; K uroda, 1956), w hich 
causes th e  cessation o f  incubation  behav­
iour and, in som e instances, an  increase in 
follicle-stim ulating horm one in fem ales, 
follow ed by a  renesting  effort (L ehrm an, 
1961; Sowls, 1955).

The full nup tial-p lum aged m ale th a t sat 
briefly on eggs in early M ay was probably 
a ttrac ted  by th e  w arm th o f the eggs, or 
driven by a  vestigial behavioural response 
to  the  sight o f eggs. T he behaviour o f this 
b ird  m ight have been influenced by high 
testosterone  levels and  resu ltan t pro lactin  
levels (Tixier-Vidal, 1969). T he G reenland  
M allard m ale, w hich presum ably  had  had 
enlarged testes producing  testosterone 
capable o f sensitizing the neural sites, may 
also have had  circulating  progestagens at 
the  tim e he was no ted  sitting alongside the 
fem ale. P rogestagens have been show n to 
be presen t in ex tracted  sem iniferous tubule  
lipids following testicu lar m etam orphosis 
and steatogenesis (Lofts & M arshall, 1959). 
M arshall & Serventy (1956) no te  th a t the 
appearance  o f lipids in testicu lar tubules 
coincides w ith incubation  for a t least som e 
species in w hich the m ale incubates, and 
progestagens m ay occur in the tubules at 
som e stage p rio r to  com plete collapse o f 
th e  testes. Since th e  postnup tia l m oult had 
begun, p rogestagens p robably  w ere present 
in the tw o know n instances o f prolonged 
sitting by A natinae  males w hich do no t 
norm ally incubate  (i.e. the G reen land  
M allard reported  in this study and  the 
W ood D uck repo rted  by Rollin, 1957).

Lipid staining m ateria l has been noted in 
th e  peripheral cells o f th e  sem iniferous 
tubules o f M allards a t the sam e tim e th a t 
sperm  w ere found  in th e  lum ens o f the 
tubules (C. W. D ane, unpublished). This is 
presum ed to  be th e  first recognizable stage 
in testicu lar m etam orphosis, and  is as­
sociated w ith the  beginning o f postnuptia l 
m oult. T herefore, it is possible th a t the 
G reen land  M allard  m ale had  begun to  
undergo testicu lar regression when first 
observed sitting alongside th e  nest. The 
presence o f progestagens in th e  sem inifer­
ous tubules and  b lood  stream  o f th e  M allard 
m ay have been sufficient to  induce incuba­
tion behav iour upon  absence of the fem ale 
from  the nest and  sight o f the eggs. C on­
tinual con tac t w ith th e  eggs could have 
been sufficient to  induce the p roduction  of 
p ro lac tin , w ith th e  result th a t the m ale re­

m ained on th e  nest, even beyond the norm al 
incubation  period .
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Summary

A wild male Mallard Anas platyrhynchos in full 
nuptial plumage sat alongside his mate who was 
on a nest. Later when she left, he sat on the nest 
for 30 minutes. A penned, hand-reared Greenland 
Mallard A.p. conboschas in partial moult who 
had been sitting along his nesting mate, occupied 
her nest site for 36 days after eggs were ex­
changed and female apparently deserted the nest. 
The horm onal balance likely to induce such 
behaviour is discussed.
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Research

The Wildfowl Trust’s contribution in 1972

Early in the year our m onograph ‘The 
Sw ans' was published. This team  venture, 
aim ed a t p resenting  scientifically based 
facts in a readab le  and attractively  illust­
ra ted  form , appears to have been success­
ful, to  judge by initial sales. O ther publica­
tions by staff, o r  using T rust m aterial and 
facilities, are listed on p. 176. Since 1953, 
w hen o u r research  effort began to  bear 
fru it, th ere  have been 283 papers by staff 
and 131 assisted by us, together w ith six 
books and  th ree  booklets. W e believe th a t 
research  w ithout com m unication  is largely 
w asted.

T he long-term  m onitoring services o f the 
T rust, based on th e  counting  and ringing of 
wildfowl, w ere con tinued  and are  sum m ar­
ized in the follow ing pages. T he duck 
counts en tered  th e ir 25th year. Follow ing 
the decision to  p lace the T hird  London 
A irpo rt a t Foulness, the D epartm en t o f the 
E nvironm ent m ade funds available for con­
nected research . Som e of this cam e to  the 
T rust to  enable aerial surveys to  be m ade 
o f the Brent G eese and  to  develop tech ­
niques o f catching and m arking them .

R esearch on th e  feeding ecology o f geese 
a t Slim bridge and  C aerlaverock continued 
to  m ake good progress and is a lready pay­
ing dividends in  im proving the m anage­
m ent o f ou r refuges (p. 123).

The ind ividuation  and behav iour studies

on the Bewick’s Swans at S lim bridge were 
m ain tained , and  extended to  W elney. Some 
alarm ing facts on the hunting pressure 
exerted on these p ro tec ted  b irds w ere 
b rough t to light (p. 56). An im portan t 
new  com parative study on the flamingos 
at Slim bridge was begun by D r P. Kahl, 
from  F lo rida . T he Bristol Ph.D . study on 
th e  o rien ta tion  o f b irds was com pleted by 
A. W hiten, giving definite p ro o f o f their 
m easurem ent o f  th e  sun’s position  in the 
sky to  estim ate  the ir d isplacem ent in 
latitude. A C ard iff M.Sc. study by I. 
M cA lpine-Leny was brough t to a  successful 
conclusion w ith the developm ent o f a  te le­
m etry system  for recording h eart-ra te  o f 
free-sw im m ing and diving ducks.

Investigations o f th e  nu trition  and 
grow th o f young birds led to  im proved 
m ethods o f husbandry . Sim ilarly, th e  post­
m ortem  exam inations continually  m oni­
to red  th e  health  o f the  captive birds and 
suggested m ethods fo r th e ir b e tte r care. 
M uch preserved m aterial was m ade avail­
able to  o u r m useum  and to  outside w orkers. 
A C ard iff P h .D . study on avian sperm  
s tructu re  and  fertility by P.N . H um phreys 
was com pleted.

T ow ards th e  end o f the year we w ere 
heartened  by a m agnificent gift o f £30,000 
from  M r Jack  H ayw ood. This will enable 
the building o f  the R esearch and  E ducation 
C entre to  be continued into Phase II.

Wildfowl censuses and counts in Britain, 
1972-73

Goose censuses

Pink-footed G oose Anser brachyrhynchus.
73,000 P inkfeet w ere counted during the 
annual au tum n census held over the w eek­
end 4 -5  N ovem ber 1972. This is 8,000 m ore 
th an  the  previous year bu t only 1,000 m ore 
th an  in 1970. T he breeding season was 
ra th e r po o r w ith 11-4% young birds and 
m ean b rood  size o f  1-6.

E uropean  W hite-fron ted  G oose Anser 
albifrons albifrons. T here was a peak count 
o f 9,000 in m id -January  1973. The mild 
w inter undoubted ly  con tribu ted  to  this 
figure being low er than  m ight have been 
expected from  th e  excellent breeding season

experienced (42-2% young, m ean brood  
size 2-7).

G reen land  W hite-fronted  G oose Anser 
albifrons flavirostris. The second poo r 
breeding season in succession (12% young 
birds) led to  a  reduction  in num bers at 
the m ain h aun ts  covered during th e  winter.

G reylag  G oose  Anser anser. The annual 
autum n census on 4 -5  N ovem ber 1972 
p roduced  a to ta l o f  68,000 G reylags, about
4,000 m ore th an  th e  previous year. Breed­
ing success w as below  average w ith 15-1% 
young birds and  m ean brood  size 1-8.
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B arnacle G oose B ran la  leucopsis. The 
Svalbard popu la tion  reached a record  peak 
o f 4,400 on its Solway w intering grounds 
follow ing a  good breeding season (28-9% 
young, b rood  size 1-8). T he G reenland 
popu la tion  had a less good breeding season 
(12-1% young, m ean brood  size 2-1). The 
first com plete census o f this popu la tion  to 
be carried  ou t since 1966 to o k  place be­
tw een 25 M arch and 8 A pril 1973. The total 
o f 23,600 com pared w ith 20,000 in 1966.

Light-bellied Brent G oose B ran ta  bernicla  
hrota . T he m axim um  count at L indisfarne, 
N orthum berland , was only 400. In Ire land 
an early N ovem ber census revealed about
12,000 w hich is sim ilar to the to ta l counted 
in the previous census in N ovem ber 1970.

D ark-bellied B rent G o o se  B ran ta  bernicla  
bernicla. An excellent b reeding season (44% 
young birds) helped the to ta l to  a new 
record  o f 28,000 in m id-January .

M . A. O.

D uck C ounts

Shelduck Tadorna tadorna. Few  birds 
had re tu rned  before  th e  tu rn  o f the year, but 
thereafte r num bers soared to  the second 
highest m onthly index recorded.

T eal A n a s crecca. The drying ou t o f the 
la test po lder in the Ijsselm eer was expected 
to  p roduce  an influx of Teal. N ovem ber 
saw  the highest count since th e  hard  w inter 
o f 1963. By D ecem ber th e  w ave appeared  to 
have m oved th rough  and there  w ere un ­
usually high num bers in th e  C am argue and 
in the  M arism as.

M allard A n a s p la tyrhynchos. O ver the 
w hole season M allard w ere substantially  
low er th an  fo r several years. N o t only had 
th e  British p roduction  been p oo r, bu t im ­
m igrants did no t m ove into  the  country  on 
account o f th e  m ild w inter.

W igeon A nas penelope. L arge num bers 
w ere again p resen t on  the O use W ashes,

but overall the index was not exceptional, 
again presum ably  because of restricted  im ­
m igration.

Pochard  A ythya  fer in a . T he very high 
level o f last year was m ain tained , the index 
being the sam e.

Tufted  D uck A yth ya  fu lig u la . Overall 
there  was little  change in levels reached in 
recent years. In  Scotland, how ever, num ­
bers w ere dow n and m ay reflect p o o r b reed­
ing in this segm ent o f th e  popu la tion  which 
is largely hom e-bred  or from  Iceland.

Seasonal indices 1972-73 (1959/60 =  100) 
Shelduck 121 W igeon 124
Teal 75 P ochard  193
M allard 87 T ufted  D uck 134

In tern a tio n a l W ildfow l C ensus 1972-73 
The seventh census was held in mid- 
N ovem ber 1972 and m id-January  1973. 
The full com puter analysis o f the in ter­
national counts is under way.

G. L . A tk inson-W illes  
Jenn ifer  M. C oldrey

W ildfowl ringing in Britain, 1972

T rapping  a t the m ain stations was ham ­
pered by th e  mild w eather, bo th  early and 
late in th e  year. N ot only did this m ean 
fewer im m igrants from  the  m ainland o f 
E urope, bu t those th a t did arrive found a 
w ide range o f abundan t food sources. 
F u rtherm ore , th e  B ritish-breeding M allard 
had a p o o r p roduction  year due to incle­
m ent spring w eather. T hus there  was not 
the usual abundance  o f naive, easily tra p ­
pable  youngsters in the early autum n. The 
overall to ta l o f duck ringed, 5,304, was, 
how ever, alm ost exactly th e  sam e as in 
th e  previous year.

T he cage trap s a t A bberton  w ere once

m ore by far th e  m ost successful and p ro ­
vided th e  richest variety  o f species (see 
T able 1). M r King again acted as w arden 
for the 1,240-acre reservoir on behalf o f 
the Essex W ater C om pany and  helped 
m aterially  to  im prove th e ir public-access 
site and observation  hide. B orough Fen had 
th e  poo rest take  since the presen t operato r, 
M r C ook, took  over in 1958. T he lead’ on 
the decoy pond  ju s t did no t build  up. H ow ­
ever, intensive efforts w ith th e  cage traps 
operated  on the  ballast p its o f D eeping 
L ake a m ile away nearly  doubled  th e  catch 
there. The com bined to ta l was no t very 
d ifferent to  last y ear’s. M r C ook  carried  out
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Table 1. Ducks ringed by the Wildfowl Trust, 1972

Abberton Nacton Borough
Fen

Deeping Slimbridge 
Lake

Others Totals

Shelduck 6 6
Pintail 36 207 9 2 14 268
Teal 698 103 199 19 3 1,022
Mallard 1,043 651 566 522 222 28 3,032
Gadwall 13 1 1 1 1 17
Wigeon 59 133 9 1 1 203
Garganey 12 12
Shoveler 22 11 3 2 38
Pochard 105 4 109
Tufted Duck 534 1 54 589
Scaup 4 4
Goldeneye 2 2
Smew 2 2

Totals 2,536 1,107 766 621 228 46 5,304

a num ber o f o rien ta tion  releases, and also 
served on com m ittees concerned w ith the 
effects on wildfowl of the p roposed  Empin- 
gham  R eservoir and th e  W ash Barrage 
schem es. M r R evett in his first full year at 
N acton kept level pegging with the previous 
year w hich had seen the re tirem ent o f his 
illustrious father-in-law  decoym an. H e also 
began o rien ta tion  releases and  was able to  
b reak  new g round  w ith W igeon and Pintail, 
as well as M allard.

A t Slim bridge the sm all catch in the 
decoy is now  norm al because o f the  greatly 
increased coun ter-a ttrac tions o f the sur­
rounding  g rounds housing the captive col­
lections. Bewick’s Swans w ere caught in 
useful num bers, 91, and w ere dye-m arked 
as well as being ringed, weighed, m easured

and X -rayed (p. 56). The m ore num erous 
recap tures and  repeats w ere particu larly  
im portan t in th is study, as in th a t a t A bbots- 
bury  and R adipole, South D orset, on 
the colonially-breeding M ute Sw ans—44 
ringed.

A t C aerlaverock , cage-trapping began 
on a sm all scale and useful know ledge was 
gained on th e  siting o f traps. A lo t o f effort 
w ent into attem pting  to rocket net Barnacle 
G eese, bu t w ithout success because the 
b irds persisted  in feeding on th e  sanctuary  
m erse ra th er th an  on th e  farm  fields. A new 
venture, cannon  netting  Brent G eese in the 
Foulness area , began in O ctober by M r 
St. Joseph, b u t had no t been fruitful by the 
y ear’s end.

M .A.O .

Education

The Wildfowl Trust’s contribution in 1972

T he dem and fo r th e  T ru s t’s educational 
facilities continued to  increase and som e
25,000 children from  712 schools took  
advantage o f th e  facilities for day visits. 
T he Y outh H ostels A ssociation Field Study 
C entre  is now  operating  sm oothly and 
tw enty-tw o courses concentrating  mainly 
on w ildfowl and  the ir environm ent were 
supervised by T rust staff. Two one-day 
courses for in-service teachers w ere held at 
Slim bridge. E ight final year students from  
R edland College o f E ducation  assisted with

the schools p rogram m e from  M ay to  July. 
P rofessor M atthew s and  D r K ear again 
p rovided a series o f lectures for the psycho­
logy and zoology departm ents at Bristol 
and C ard iff U niversities. E xternal lectures 
w ere given to  thirty-six  societies.

A new display in the form  o f twelve 
double-sided wall book  panels was p re­
pared  fo r th e  N ew  O bservatory  a t C aerla­
verock.

E. E. Jackson
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The Wildfowl Trust’s contribution in 1972

T he results o f  th e  research  program m e 
w ere applied  in m any ways, no t only w ith 
the T ru s t’s own refuges, bu t in support o f 
the  N atu re  C onservancy’s activities. Close 
liaison was m aintained w ith o ther bodies 
concerned w ith conservation  o f  the natu ral 
environm ent. T hreats to  its integrity  w ere 
resisted a t Foulness, th e  Exe E stuary , Lang- 
stone H a rb o u r and  Loch S trathbeg.

A ctivities on the T rust’s own refuges at 
Slim bridge, W elney and C aerlaverock  are 
recorded  in th e  follow ing pages. The deve­
loping plans for new  wildfowl collections 
at M artin  M ere, L ancashire, a t A rundel, 
Sussex, and  a t W ashington, D urham , will 
requ ire  a  com prehensive and  scientific 
system o f records, stud books, recruitm ents

and exchanges. D r Janet K ear took  up the 
duties o f A vicultural C o -o rd ina to r tow ards 
th e  end o f the year. T he Slim bridge C ura­
to r, S. T. Johnstone, re tired  after 26 years 
service w ith th e  T rust.

In ternational conservation  activities 
w ere channelled th rough  the  In ternational 
W aterfow l R esearch B ureau headquarters 
a t Slim bridge. The m assive Proceedings o f 
th e  R am sar, Iran , C onference in 1971 w ere 
published. Conferences w ere a ttended  in 
R om ania, Iceland, Jersey and  C zecho­
slovakia. T hree of the T rust research  team  
w ere flown into the  T h jo rsarver oasis in 
central Iceland to  see and  advise on the 
p rogram m e o f research  on the vast, and 
th rea tened , P ink-footed  G oose colony 
there.

Slimbridge: the wild geese 1972-73

E uropean  W hite-fronted  G oose 
Anser albifrons albifrons
The first to  arrive w ere tw enty on 2 O ctober, 
im m ediately follow ed by several m ore 
parties to  give a to ta l o f 140 on  5 O ctober. 
T hereafter, th e  ra te  o f increase slowed 
right dow n and there  w ere still only 182 
on 13 N ovem ber. On 21 N ovem ber the 
flock w ent up to  282, then  to  738 on the 
26th and  1,100 on 28 N ovem ber. T here 
was little  change during early D ecem ber 
b u t fu rther influxes b rough t th e  to ta l to
2.000 on the 28th and to  3,500 on 2 January . 
Soon a fter the num bers w ent over 5,000 
and reached  a  b rief peak  o f 6,000 on and 
abou t 15 January . A fter rem aining above
5.000 for the  rest o f January  they  declined 
quickly so th a t in early February  there  were 
no t m ore than  4,000. By the  m iddle o f the 
m onth  th e re  w ere only 2,600 b u t th is level 
was m ain tained  until early M arch. There 
w ere 1,000 on 7 M arch, n inety  on the  8th 
and  none on the 9th.

It was an  excellent breeding season w ith 
42% young birds in the flocks w ith an 
average brood  size o f 2-7.

Lesser W hite-fronted  G oose 
Anser erythropus

N o au then ticated  record  o f this species was 
received during the  w inter. A num ber of

reports could be traced  to  a full-w inged 
collection bird.

Bean G oose Anser fabalis  
A first year b ird  referable to  the R ussian 
race A. rossicus was p resen t from  2 January  
to  2 M arch.

P ink-footed G oose 
Anser brachyrhynchus

T he sighting o f ten birds in flight over the 
estuary on 12 Septem ber b rough t back 
m em ories o f the days w hen Icelandic P ink­
feet spent th e  early w in ter a t Slim bridge, 
b u t they did no t stay on th is occasion. A 
single adu lt was presen t from  1 D ecem ber 
to  m id-February .

B arnacle G oose Branta leucopsis

A first year b ird  was seen on 2 January  and 
subsequently  there  w ere up  to  four differ­
ent birds presen t, being last seen on 2 
M arch.

D ark-bellied B rent G oose 
Branta bernicla bernicla

A n adu lt was first seen on 2 D ecem ber. It 
stayed th roughou t th e  w in ter and was last 
sighted on 2 M arch.

M .A.O .
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Slimbridge: The wild swans 1972-73

Until this w in ter the  earliest the Bewick’s 
Swans had ever re tu rned  to  Slim bridge was 
in 1968, on 20 O ctober. This year the first 
sw an, D rift, arrived on 15 O ctober. R ather 
am azingly, she had  left with the last swans 
on 22 M arch 1972. N ext back, the following 
day, was Pie, a particu larly  w elcom e arrival, 
as he is th e  b ird  th a t X -rays have show n to 
be carrying tw enty-one lead pellets (p. 57).

A ttendances bu ilt up to sixty in 8 days, 
and  it to o k  an o th e r m onth  for this figure 
to  ju s t m ore th an  double. A no ther sixty 
arrived tow ards th e  end o f N ovem ber, and 
daily counts w ere then  around  200 until 
ju s t before C hristm as. An influx tow ards 
the end o f D ecem ber produced  attendances 
o f a round  300, and  on 8 January  the greatest 
num ber p resen t in one day for the season 
was reached , 325. The clim ax was, how ­
ever, short-lived. Fifty had  d isappeared  on 
13 January , an o th e r eighty by the next day, 
and tw o days la te r the day to ta l was only 
105. M ore left g radually  tow ards the end of 
January , so th a t by 31 January  there were 
only seventeen left. N um bers w ere very 
low during F eb ruary  and m ost o f M arch, 
the last swan leaving on the 20th.

T he to ta l for the  season o f individual 
swans was 452, w hich is low er th an  any of 
the  previous th ree  w inters. T otal num bers 
on th e  O use W ashes were, how ever, also 
dow n, and , th e  w in ter being so mild, it is 
suspected th a t th e  birds may no t even have 
com e to  Britain from  the Low C ountries. 
T he cygnet p ro p o rtio n  was 19%, w hich was 
an im provem ent on last year’s 11%. Three 
fam ilies had  four cygnets, eleven had  three, 
eleven had  tw o, and there  w ere tw enty 
singles. The m ean b rood  size was 1-9. The 
re tu rn  ra te  o f  adu lts and yearlings from  
previous seasons was 61%.

O ne hund red  and eleven swans were 
caught th is w inter, bringing the num ber of 
Bewick’s ringed a t Slim bridge to  481. This 
year the  feeder w alked th e  opposite way 
round  Swan L ake, starting  w ith the pipe, 
and we th ink  this may have helped th e  birds 
to  associate th e  p ipe a rea  w ith the appear­
ance o f food. X -raying was continued (see 
pp. 56), and 107 Bewick’s left Slim bridge 
w ith th e ir tails and  wing tips dyed yellow 
fo r easier recognition .

W hen the w eather was mild, and so many 
b irds left so early  (som e had  also left in 
m id-January  in th e  past tw o w inters, bu t not 
in quite such large num bers), we ra ther 
expected a flood o f reports o f the dyed 
swans. T his, how ever, in m arked  contrast 
to  th e  past tw o w inters, w as no t to  be the

case. A part from  the M oors, ju s t a mile 
from  the T rust, dyed swans were only re­
po rted  from  fou r places in Britain, and 
to talled  only eleven birds. On the continent 
sightings o f five dyed swans on the N orth  
Sea coast o f W est G erm any on 17 and 18 
January  w ere th e  earliest ever. Similarly, 
there  w ere early  reports from  the N ether­
lands and D enm ark . D yed swans were 
reported  from  these th ree countries during 
the next 2 m onths; also from  G otland , 
Sweden, in M arch and E ston ia  in A pril. 
The to ta l reports o f dyed swans seen on the 
con tinen t is eighty-one, bu t this p robably  
represents a m inim um  of th irty -one birds, 
as there  w ere m any cases o f obvious dupli­
cations. These early reports, coupled w ith 
th e  low  figures in Britain, confirm  the view 
th a t m any Bewick’s Swans com e to  this 
country  only w hen forced to  by w eather 
on th e  con tinen t, re tu rn ing  as soon as they 
can to  pass th e  rest o f the w inter. O ne 
particu larly  in teresting  sighting was th a t 
o f a  dyed cygnet in the N etherlands on 30 
January . T he w hole family, w hich was all 
m arked  yellow, had d isappeared  from  
Slim bridge together on 25 January , but 
o f th e  paren ts and th e  o th er two cygnets 
there  was no sign. This cygnet was still in 
th e  sam e p lace on 17 M arch. Also in this 
flock was a  ra th e r fam ous ringed bird, 
called ‘S ah ara’. H is p o rtra it appears at the 
fron t o f Wildfowl 19, as well as The Swans. 
A fter five consecutive w inters here, he had 
no t been seen since 1969-70. Perhaps he 
has taken  to  w intering in th e  N etherlands. 
Even w ithou t dye th e  rings are  providing 
som e in teresting  inform ation: we now  know  
o f tw o ‘S lim bridge’ swans th a t have each 
spent tw o consecutive w inters on the Slobs 
in Co. W exford; and o f one this w inter, 
w hich appeared  a t Slim bridge fo r one day, 
and la ter tu rn ed  up on the Slobs. W elney 
is also claim ing its devotees. O f forty  swans 
there in 1971-72, w ith Slim bridge exper­
ience, fou rteen  o f them  w ere there  again 
this w inter, only tw o o f them  com ing to 
S lim bridge first. A no ther th ree missed out 
W elney, bu t did com e to  Slim bridge. O f 
those w hose W elney experience we do not 
know  abou t, one cam e from  W elney to  
Slim bridge, and  tw elve w ent th e  opposite 
way. The to ta l o f ‘S lim bridge’ b irds seen at 
W elney w as forty-eight.

The swan study a t Slim bridge was started  
10 years ago w ith tw enty-four birds being 
recorded . Tw o o f  these com pleted the 
decade th is year! They w ere L ancelo t and 
A m ber (quite unconnected), and the  latest
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news o f L ancelo t is th a t he was on the Elbe 
estuary on 2 M arch, on th a t fam iliar rou te  
to  the n o rth  !

T he last b ird  to  leave S lim bridge was 
called ‘Folly’ ! H e had  first com e in D ecem ­
ber 1968 bu t this season only arrived  on 21 
F ebruary , and  was then  tra iling  a large 
am oun t o f  nylon fishing line from  his left 
leg. I t becam e ap p aren t th a t he was no t 
going to  lose it by him self, and  fortunately  
we w ere able to  catch  him . It was then  dis­
covered th a t th e  gu t was a ttached  to  him  
by tw o treb le  fish-hooks, five o f the hooks

being em bedded in his leg. P art o f an even 
larger treb le  hook  was hanging am ongst the 
rest o f th e  tangle. By th e  tim e he left he had 
quite recovered from  his ordeal.

A to ta l o f  nine W hooper Swans cam e to  
Slim bridge during th e  w inter. O ne was a 
p a ir  th a t had  been here before, in 1969-70 
and  1971 -7 2 . They cam e w ith a cygnet, and 
an o th e r pair, bu t they all only stayed one 
day (16 N ovem ber). H ow ever, ano ther pa ir 
w ith a cygnet, and  a  single adult, arrived on 
19 January , and stayed until 25 February .

M ary E. Evans

Slimbridge: Curator’s report for 1972

The 1972 breeding season, th e  last o f the 
tw enty-five during  my tim e a t Slim bridge, 
has no t been the m ost successful.

Before com ing to  the W ildfowl T rust, I 
used to  spend my w eekends playing golf. 
Being only a  m odera te  p layer, each round  
one expected to  m ake a show ing w orthy 
o f  H enry  C otton . O f course one never did, 
bu t som ehow  one never becam e com pletely 
dem oralized . Likew ise w ith th e  ducks and 
geese, each season was looked  forw ard to  
in th e  hope o f doing m uch b e tte r  than  in 
previous years, bu t each was a m ixture of 
successes and  failures.

A  record  num ber o f form s laid  eggs in the 
grounds, 114 if  one includes M ute Swan, 
A tlan tic  C anada  G oose and M allard— none 
o f  w hom  are  exactly encouraged. N inety- 
th ree  kinds w ere reared  from  Slim bridge 
eggs, plus th ree  m ore, G rea te r Scaup, 
M aned G oose and  B arrow ’s G oldeneye, 
b rough t in from  elsewhere. T he single 
R adjah  Shelduck was of the B lack-backed 
race Tadorna radjah radjah never previously 
raised  a t Slim bridge. T here w ere also two 
leucistic young th a t give rise to  the dark  
form  o f the R uddy Shelduck (see F igures 1 
and 2).

Sadly th e  hatchings o f som e o f th e  m ore 
exciting species w ere lost in th e ir  entirety  
from  A spergillosis. These included Bronze­
winged D uck, A m erican  G oldeneye, Buffle­
head , H ooded  M erganser and R ed-breasted  
M erganser. T here had  been sto rm  dam age 
to  the ro o f o f the P ropagation  Building and 
th e  ch ipboard , w hich form ed the ceiling of 
the in ternal duckery, becam e dam p and 
m ouldy. In  consequence th e  D uckery was 
evacuated  to  b rooders outside. A new  dry 
ceiling w as p u t in th e  bu ild ing and  the  w hole 
p lace trea ted  w ith fungicide. Spores w ere 
also found in som e sitting boxes.

I t  has becom e obvious over the years 
th a t the w eakest link in th e  chain  o f events 
th a t p roduce  fully grow n ducklings is the 
incubation  by b roody  hens. T heir advan t­
ages are  tha t, p rovided th e  sitting boxes are 
on an  earth  bank , the  hens can contro l the 
hum idity  o f  th e  eggs by draw ing up m ois­
tu re . A gain th e  eggs are  tu rn ed  by the  bird  
a t regular intervals. They also p ro tec t the 
young from  the a tten tion  o f  p reda to rs, will 
teach  them  to  feed and  facilitate th e  nightly 
shutting  up by leading th e  b rood  into the 
brooder.

The disadvantages are  th a t th e  hen can 
carry diseases, in particu la r tuberculosis. 
They very easily becom e infested w ith in­
sects, redm ite, fleas, e tc., w hich if no t 
quickly detec ted  m ay cause the death  o f the 
b roody  or a t least cause th e  b ird  to  give 
up incubating  w ith th e  consequent loss o f  a 
clutch o f eggs. O ccasionally  a  hen o r ban tam  
will peck ou t th e  webs from  the feet o f the 
young or even peck them  to  death on ha tch ­
ing.

A fu rther d isadvantage is th a t on the 
scale o f p roduction  a t S lim bridge one has 
to  keep a  veritable poultry  farm  in order to  
p roduce  broodies and even so I can never 
rem em ber a  season w hen th e re  w ere enough 
broodies at any given tim e.

Incubato rs have never proved  to  be really 
successful and  th e re  have always been 
heavy losses during the early stages o f 
incubation, possibly due to  the H eath Robin­
son m ethods o f  con tro lling  the hum idity. 
H ow ever, they  are  satisfactory  fo r finishing 
off well incubated  eggs and  are quite satis­
factory  as hatch ing  m achines. I t w ould 
seem th a t there  are  am ple reasons fo r re­
search  into p roducing  an  efficient incuba­
to r, holding tw enty or th irty  eggs which 
can be used in b a tte ry  form .



K. Holder

Figures 1 and 2. The Ruddy Shelduck Tadorna 
ferruginea sometimes produces leucistic downies 
(above with bantam  foster parent) which 
surprisingly turn into adults that are much

darker than normal (below). The female (right) 
has an all-white head, however, reminiscent of 
the Paradise Shelduck T. variegata.

K. Holder



K. Holder

Figures 3 and 4. An admiring group of Chilean on regurgitated fluid starts early in the Andean
Flamingos Phoenicopterus ruber chilensis round Flamingo Phoenicoparrus andinus.
their youngsters. Below: feeding of the young

K. Holder
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A fter the depressing results w ith the 
ducks and with those  geese no t left to  their 
paren ts, it is refreshing to  tu rn  to  th e  swans, 
w hich had  a very good season, and especial­
ly to  the  flam ingos. F o r the first tim e in any 
collection in th e  w orld four o f the six kinds 
reared  young (F igures 3 and 4) and a fifth, 
the Lesser F lam ingo , laid th e  first egg in 
captivity. U nfortunately  it was badly  holed 
by som e p red a to r.

The g rea ter p a r t o f 1972 was taken  up 
w ith th e  developm ent o f  the 60 acres th a t 
has been added  to  the existing pens. This 
involved extending the Big, Asian, European 
and A frican pens ou t to  the rh ine in the 30- 
acre field and fox-proofing th e  a rea  together 
w ith the tw o m eadow s beyond the rhine.

T he oak  and  lim e spinney below  the A crow  
Tow er is also enclosed. The Long G round  is 
likewise w ithin the  perifence. T he 11-acre 
field to  the  n o rth  o f th e  car park  has been 
fenced as a rearing  area. It is p roposed to 
build aviaries to  house all form s o f the 
M allard fam ily and  also to  construct a row  
o f enclosures fo r the W hite-w inged W ood 
D uck. L arge pens have been m ade for the 
swans and  a considerable num ber o f ponds 
and w aterw ays dug and anti-eroded. E xtra 
w ater is to  be provided w ith th e  aid o f a 
series o f well points. It was intended to  tu rn  
th e  Long G ro u n d  into a N ene P ark  w ith a 
series o f side pens for po ten tial breeding 
pairs.

S. T. Johnstone

Peakirk: Curator’s Report for 1972

T he breeding season began on 13 January  
w hen th e  Cereopsis laid its first egg. This 
was a  m onth  earlie r th an  usual, and owing 
to  th e  difficulty o f  obtain ing broody hens a t 
this tim e o f the year, the eggs w ere left with 
the m o ther to  incubate . U nfortunately  cold 
w eather and snow  was experienced and all 
five eggs proved to  be addled.

A part from  a fine spell during the la tte r 
p art o f M arch, w eather conditions th rough ­
ou t th e  first h a lf  o f th e  year w ere generally 
unsettled and wet.

T he N ene pens on the N eaverson A rea 
w ere no t used th is season and  the breeding 
N ene w ere p laced  in the  M ain Side pens. 
Fertile  eggs w ere ob ta ined  from  all the 
pairs, and  eight young w ere successfully 
reared . F o r the second year in succession, 
the T rum peter Swans produced  a  clutch o f

seven eggs, from  w hich four cygnets were 
reared . R ing-necked D uck  bred  for the 
second year and, w ith m ore than  one pair 
o f these b irds now  in th e  G ardens, it is 
hoped th a t this species will m ultiply in the 
fu ture. T he season ended w ith a la te  clutch 
o f Southern  R ed-billed W histling D uck 
th a t hatched  on 28 Septem ber.

D uring th e  season som e sixty-seven 
species and subspecies laid eggs, and of 
these, 370 individuals o f fifty-one varieties 
w ere reared . T he m ore no tab le  species 
included C ackling C anada G oose, R ed­
breasted  G oose, Patagonian  C rested D uck, 
G arganey  (fo r th e  first tim e for several 
years), B aer’s Pochard  and M aned G oose.

In general, 1972 appeared  to  be a  poo r 
year fo r geese, probably  due to  the wet 
w eather conditions.

P. B. Vardy

Welney Wildfowl Refuge, 1972

D espite the relatively m ild w inter the 
num bers o f duck  on the refuge during 
January  w ere consistently high. A  count on 
15 January  p roduced  22,000 W igeon, 2,300 
M allard, 2,000 T eal, 450 P intail and  200 
Shoveler. The high w ater level a t this tim e 
d rove the W igeon to  feed on th e  grass o f the 
new screen banks, often within feet o f the 
observation  hides. T he lagoon in fron t o f 
th e  O bservatory  w as th e  hom e o f  a  g reat 
flock o f Bewick’s Swans, to talling  about 
400 th rough  January , rising to  a peak  of 
550 in la te  F eb ruary  and  keeping a t this 
level fo r ab o u t a  fo rtn igh t. W ith them  w ere

up to  th irty -one  W hoopers and  100 M utes. 
All these sw ans w ere fed daily by the 
w arden and becam e com pletely accustom ed 
to  his appearances w ith barrow s o f wheat. 
T he m ajority  o f the Bewick’s left ra ther 
suddenly in m id-M arch  though  tw o did stay 
on until th e  m iddle o f A pril.

A lthough W igeon num bers d ropped 
righ t away to  14,000 in February  and 9,000 
in M arch, th ere  was a b rie f influx o f  Pintail 
in th e  la tte r m onth  w ith 600 on th e  11th, 
w hen there  w ere also 500 Shoveler. Small 
num bers o f w ild geese w ere seen from  tim e 
to  tim e, w ith up to  a  dozen W hitefronts and 
tw o Beans being positively identified.
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The breeding season had  begun well 
before  the last tw o Bewick’s had  departed , 
though  early broods o f  M allard  suffered 
heavy losses in the wet cold w eather at the 
end o f A pril. F ou r pairs o f B lack-tailed 
G odw its b red  as did tw o pairs o f  Ruff, and 
they and the la te r ducks successfully reared  
th e ir young. A m ong th e  la tte r w ere m ore 
M allard, plus Teal, G arganey , Shoveler, 
Tufted  D uck and Shelduck.

T he au tum n build-up o f ducks was fairly 
slow w ith only 2,000 W igeon p resen t in 
m id-O ctober, together w ith 1,600 M allard 
and 400 T eal. The first Bewick’s arrived in 
early O ctober bu t increased steadily so

th a t by m id-N ovem ber th ere  w ere 350. A t 
this tim e the  duck  num bers started  to  in­
crease w ith 12,500 W igeon on 23 N ovem ber. 
H ow ever, th is figure was dw arfed  at the end 
o f th e  year w hen it was estim ated  th a t there 
w ere no t less th an  30,000 W igeon on the 
Refuge. O ther duck  num bers rem ained low, 
how ever, w ith no m ore th an  2,000 M allard 
and 1,300 Teal. P intail and  Shoveler both  
reached 500.

Bewick’s Swans increased to  540 by the 
end o f th e  year w hen there  w ere also tw enty- 
one W hooper Swans, and  up to tw enty- 
th ree  W hitefronts.

M .A.O .

Eastpark Wildfowl Refuge, Caerlaverock, 
1972-73

B arnacle G oose Branta leucopsis

The first fourteen  geese arrived on 27 
Septem ber. N um bers rose to  350 by 1 
O ctober, passed 1,000 on 7 O ctober, 3,200 
on th e  13th and reached  a post-w ar record  
peak  o f 4,365 on 15 O ctober. O ver 4,000 
w ere p resen t, except for short periods, until 
8 F ebruary . By 18 F ebruary  num bers had 
decreased to  3,500 and by 21 February  all 
save fifty-three w ere a t Rockcliffe. They 
rem ained there  m ost o f the  rest o f the 
season, paying odd re tu rn  visits to  E astpark  
in num bers up to  2,100.

Tw o w hite juveniles, together w ith a 
norm al sibling and  norm al paren ts were 
observed on 12 O ctober. T he next day 
a  w hite adu lt appeared  and th e  following 
day yet ano ther. These tw o adults w ere in 
all p robability  the b irds th a t overw intered 
last season; as then , they did no t associate. 
O ne of these birds d isappeared  about 20 
N ovem ber and is feared dead as there  was 
no change in num bers such as w ould have 
indicated  a  m ovem ent away o f  p a rt o f the 
flock. A close-up pho tog raph  o f  the rem ain ­
ing adu lt was ob tained  (F igure 1).

F rom  a sam ple o f 900 geese scrutinized 
in good light conditions, the p ropo rtion  of 
young in th e  flock was estim ated  at 26%, 
nearly  tw ice last y ear’s figure. T he average 
b rood  size was 1-9.

N ot only w ere m ore geese p resen t for 
m uch longer, bu t im provem ent in the stock 
m anagem ent on the m erse (see p. 123), and 
the  mild w eather, resulted in a m uch higher 
p ropo rtion  o f  th e ir tim e being spent there  
than  in the previous 2 years (70- 7% v. 31 • 6% 
and 42-1%).

Pink-footed  G oose Anser brachyrhynchus

T hirty  arrived on 10 S eptem ber and num ­
bers bu ilt up to  2,000 in February  and 
M arch. A lthough these w ere low er than  last 
season, they represen t a  bigger p ropo rtion  
o f the popu la tion  in th e  a rea  w hich rose to  
a round  5,000. A rrangem ents successfully 
concluded w ith th e  local w ildfowling clubs 
to  reduce shooting pressure on the land 
im m ediately across th e  boundary  L ochar 
W ater probably  helped to  bring  ab o u t this 
im provem ent.

G reylag Anser anser

N um bers in the Solway a rea  w ere low er 
th an  in th e  previous tw o seasons. A lthough 
sm all flocks used the refuge th roughou t 
th e  w inter, the largest w as seventy-tw o.

Other wildfowl

In A ugust sixty-eight C anada G eese 
regularly  flighted to  the  m erse from  Kin- 
m oun t E state  near A nnan , bu t wisely 
rem ained there  once the shooting season 
opened.

A Light-bellied Brent was w ith the 
B arnacles as in the tw o previous seasons 
and cam e in to  th e  enclosure one day. Up to  
eleven wild W hooper Swans spent N ovem ­
ber to  A pril w ithin th e  enclosure, m ainly 
feeding on grass bu t also tak ing  som e o f the 
grain offered to  th e  tam e birds. W ild 
Bewick’s also cam e in, up to  n ine and in­
cluding a b rood  o f tw o and  ano ther o f 
th ree . They departed  on 6 M arch. W igeon



F ig u re i. Adult leucistic Barnacle Goose firanta MyrfynOwen
leucopsis at Eastpark, Caerlaverock, January,
1973.

in the enclosure reached- a  peak  o f  over 
240 in January  and  th e  first wild G oldeneye 
and G adw all w ere noted therein . M ost

surprisingly a m ale Baikal Teal Anas fo r ­
mosa  flew in on 19 F ebruary  and rem ained 
for several weeks.

C.R.G. Campbell

Slimbridge: Breeding results 1972

Reared
Eggs set Hatch- from Reared

Date of under ed by Reared incuba- by Total
Species 1st egg hens hens by hens to r parents reare

Fulvous Whistling Duck 44 7 7 10 17
Cuban Whistling Duck 7 1 1 1
N. Red-billed Whistling Duck 11-7 8 8
S. Red-billed Whistling Duck 28-4 8 6 5 35 40
Black Swan 23-1 3 3
Black-necked Swan 23-2 4 4
W hooper Swan 22-4 5 5
Trum peter Swan 13-4 8 8
Swan Goose 13-4 5 1 1 1
Western Bean 6 1 1 1
Russian Bean 5-5 4 0 0 0
Pink-footed Goose 25-4 1 1
European W hite-fronted Goose 3 3
Pacific W hite-fronted Goose 2-5 4 1 1 1
Greenland W hite-fronted Goose 17-4 14 4 4 3 7
Lesser W hite-fronted Goose 5-5 14 9 9 2 11
Western Greylag 3-4 4 1 1 24 25
Eastern Greylag 6-4 6 1 1 2 3
Bar-headed Goose 2-5 2 2
Lesser Snow Goose 3-5 7 7
G reater Snow Goose 14-5 7 7
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Date of
Species 1st egg

Ross’s Goose 15-5
Moffitt’s Canada Goose 8-4
Lesser Canada Goose 
Taverner’s Canada Goose 
Cackling Goose 28-4
Hawaiian Goose 8-2
Barnacle Goose 14-4
Black Brant 25-5
Red-breasted Goose 15-6
Radjah Shelduck 10-5
Ruddy Shelduck 1-4
New Zealand Shelduck 26-3
Common Shelduck 8-4
Abyssinian Blue-winged Goose 23-4
Egyptian Goose 25-1
Orinoco Goose 24-3
Andean Goose 11-4
Flightless Steamer Duck 16-4
Ashy-headed Goose 2 4 4
G reater Magellan Goose 16-4
Cape Barren Goose 3-12
Patagonian Crested Duck 8-4
Andean Crested Duck 12-3
Bronze-winged Duck 24-4
Marbled Teal 31-5
H ottentot Teal 13-12
Versicolor Teal 11-4
Puna Teal 8-4
Red-billed Pintail 
Bahama Pintail
Chilean Pintail 4-4
Kerguelen Pintail 15-4
N orthern Pintail 5-4
Chilean Teal 23-3
Sharp-winged Teal
American Green-winged Teal 22- 5
Falcated Duck 8-6
Australian Grey Teal 2-4
Chestnut-breasted Teal 7-4
New Zealand Brown Teal 20-4
Hawaiian Duck 23-3
Laysan Teal 20-4
Mexican Duck 28-3
Indian Spotbill 20-5
New Zealand Grey Duck 20-3
Philippine Duck 20-3
Abyssinian Yellowbill 2-3
Gadwall 16-4
European Wigeon 25-5
American Wigeon 
Chiloe Wigeon 
Blue-winged Teal 
N. Cinnamon Teal
Argentine Shoveler 14-4
Cape Shoveler
Australian Shoveler 24-2
New Zealand Shoveler

Reared
:ggs set H atch­ from Reared
under ed by Reared incuba­ by Total
hens hens by hens tor parents reared

11 6 2 2
2 2
5 5
0 0

9 7 6 2 8
112 29 21 3 24

32 32
3 0 0 0

19 6 3 3
4 1 1 1

11 2 2 9 11
8 1 1 1

11 11
10 2 2 3 5

8 8
0 0

10 10
0 0
4 4
5 5
3 3
6 6

10 4 0 3 3
3 2 0 0

12 12
3

20 7 7 7
21 7 7 7

4 4
30 39

2 2
13 4 3 3
10 6 6 1 7

2 2
5 3 0 0

3 3
12 7 5 5
29 14 11 11
24 3 3 4 7

7 3 1 1 1
6 5 5 2 7

16 9 9 2 11
4 4

11 6 5 5
13 13

12 6 6 5 11
5 5
5 25 30

13 13
8 0 0 0

10 0 0 1 1
2 2

6 0 0 0
15 8 7 7
8 3 0 0

16 0 0 0
4 0 0 0
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Reared
Eggs set Hatch- from Reared

Date o f under ed by Reared incuba- by Total
Species 1st egg hens hens by hens tor parents rears

Common Shoveler 11-4 1
Ringed Teal 17-4 45 9 8 8
European Eider 18-4 23 17 11 11
Red-crested Pochard 20-3 40 13 13 7 20
Rosybill 28-4 15 15
African Pochard 4 0 0 0
European Pochard 9-4 2 2
Redhead 20-4 5 5
Common White-eye 15-5 18 18
Baer’s Pochard 4-6 5 1 1 1
Australian White-eye 1-5 4 4
New Zealand Scaup 28-4 9 4 0 9 9
Ring-necked Duck 31-5 8 7 6 4 10
Tufted Duck 6-6 10 10 10 9 10
Lesser Scaup 31-5 3 3
L. Brazilian Teal 18-6 7 2 0 0
M andarin 3-4 13 6 6 15 21
North American W ood Duck 19-3 27 26 26 10 36
Comb Duck 7-7 41 14 12 12
White-winged W ood Duck 15-4 13 13
Muscovy 1-5 9 4 4 8 12
European Goldeneye 12-5 6 3 3 3
American Goldeneye 13-4 13 4 0 0
Bufflehead 11-5 6 5 0 0
Smew 12-5 43 9 2 2
Hooded Merganser 1-4 11 8 4 4
Red-breasted Merganser 16-6 14 6 0 0
N orth American Ruddy Duck 3-5 16 20
G reater Flamingo 3a  4 5 5
Rosy Flamingo 7-6 7 7
Chilean Flamingo 31-5 16 16
Andean Flamingo 12-5 1 1
Lesser Flamingo 9-7 0 0

Peakirk breeding results, 1972

Species
Date of Eggs Eggs Young
1st egg incubated hatched reared

Fulvous Whistling Duck 19-4 24 8 7
Red-billed Whistling Duck 3-6 30 17 10
Black-necked Swan 4-3 5 0 0
Trum peter Swan 11-4 7 5 4
Swan Goose 5-4 12 1 0
W estern Bean Goose 22-4 6 0 0
Pink-footed Goose 20-4 10 6 3
Greenland W hite-fronted Goose 22-4 9 3 1
Lesser W hite-fronted Goose 20-5 2 0 0
W estern Greylag Goose 13-4 13 7 7
Em peror Goose 22-5 13 3 2
Lesser Snow Goose 26-4 16 7 5
Ross’s Goose 22-5 4 0 0
Taverner’s Canada Goose 26-4 6 0 0
Cackling Canada Goose 26-4 10 8 8
Hawaiian Goose 22-2 31 10 8
Barnacle Goose 2-5 14 0 0
Red-breasted Goose 18-6 4 1 1
Ruddy Shelduck 19-4 7 2 2
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Date of Eggs Eggs Young
Species 1st egg incubated hatched reared

Cape Shelduck 30-3 13 3 3
New Zealand Shelduck 20.4 9 2 1
Common Shelduck 7-5 10 1 1
Abyssinian Blue-winged Goose 3-6 4 1 1
Andean Goose 20-5 4 4 3
Ruddy-headed Goose 24-4 8 6 0
Lesser Magellan Goose 4-4 13 12 4
G reater Magellan Goose 29-4 8 3 2
Cape Barren Goose 13-1 5 0 0
Patagonian Crested Duck 23-5 4 4 4
M arbled Teal 8-5 38 32 25
Cape Teal 28-4 6 5 5
Red-billed Pintail 27-4 7 1 0
Bahama Pintail 10-6 7 3 2
Chilean Pintail 5-4 18 11 9
N orthern Pintail 18-4 51 28 19
Chilean Teal 18-3 30 11 8
Falcated Teal 7-6 6 0 0
Australian Grey Teal 29-5 9 0 0
Chestnut Teal 1-5 3 0 0
N orth American Black Duck 16-5 7 1 0
Hawaiian Duck 9-4 22 12 11
Laysan Teal 13-4 19 9 8
Mexican Duck 28-4 8 1 1
Philippine Duck 10-5 8 0 0
African Yellow-bill 25-5 6 6 5
Abyssinian Yellow-bill 31-3 17 16 8
Gadwall 23-4 38 21 20
European Wigeon 13-5 28 22 22
Chiloe Wigeon 28-4 8 0 0
Garganey 18-5 9 9 8
Common Shoveler 19-5 27 16 12
European Eider 5-5 17 10 8
Red-crested Pochard 9-4 49 11 5
Rosybill 18-5 43 20 17
African Pochard 11-6 6 2 2
European Pochard 14-4 24 12 11
Redhead 28-5 7 5 2
Baer’s Pochard 9-6 8 4 3
Australian White-eye 8-6 18 14 4
New Zealand Scaup 8-6 10 8 7
Ring-necked Duck 22-5 14 7 3
Tufted Duck 29-5 27 22 11
Lesser Scaup 16-6 2 0 0
Maned Goose 7-3 34 20 10
M andarin Duck 1-4 24 17 13
North American Wood Duck 16-3 51 37 24
North American Ruddy Duck 15-5 41 28 10
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