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In tro d u ctio n

A fter sep ara tio n  from  th e  W addenzee  by the 
A fsluitdijk  (in 1932), th e  fo rm er Z uiderzee 
lo s t  its  t id a l m o v em e n ts  a n d  g ra d u a lly  
c h a n g e d  in to  a f r e s h  w a te r  la k e ,  th e  
IJsselm eer (F igu re  1). In  1942, 1957 and 
1 9 6 8  p a r t s  o f  t h a t  I J s s e lm e e r  w e re  
reclaim ed. A lthough  a  decision  w hether the 
final polder, ‘M a rk erw aa rd ’ in  the  southw est, 
will be reclaim ed  h as n o t yet been  taken , its 
n o rthw est dike (M ark erw aard d ijk ) w as com ­
pleted  in 1975. F ro m  1974 the  D ienst der 
Z u iderzeew erken  gave th e  a u th o rs  perm is­
sion to  m ake observations from  th e  dike u n ­
der co n stru ctio n , giving possibilities to  get a 
c o m p le te  v iew  o n  th e  d i s t r ib u t io n  o f  
w intering  birds. A lready  in 1974 it appeared  
th a t large num bers o f  T ufted  D u c k  A yth ya  

fu lig u la  and  P o c h a rd  A y th ya  fe r in a  w ere 
also  p resen t in sum m er. Soon  it becam e clear 
th a t these  b irds w ere in wing m oult. C o u n ts  
have since show n th a t a p a r t from  being an 
im p o rtan t w intering  an d  m ig ra to ry  a rea  the  
IJsselm eer is also  an  im p o rtan t m oulting  cen­
tre  fo r T u fted  D u ck  and  P o ch ard .

A p a rt from  several local stud ies (see later) 
little is know n ab o u t the  m o u lt o f  T ufted  
D uck  and  P o c h a rd  in W este rn  E urope. T his 
seem s tru e  fo r several o th er species o f  w ater­
fowl. Y et a  know ledge o f  m ou lt m igration  
and  m oulting  cen tres is o f  v ital im portance . 
T h is is a  m issing link betw een the  reaso n ab ly  
well know n breed ing  g rounds an d  the  quite 
well d o cum en ted  w intering areas. W hen 
pro tec tin g  m ig ra to ry  w aterfow l insufficient 
a tte n tio n  h a s  b een  g iv en  to  th e  m o u lt 
problem . P ro b ab ly  this holds tru e  fo r the 
flyw ays as well; m ass ringing o f  diving 
ducks, sea  ducks and  saw bills is u rgently  
needed.

T he m oulting  p rocess

In  w aterfow l th e  flight fea th ers  a re  shed 
sim ultaneously , rendering  the  b ird s flightless 
and  ra th e r helpless during  the  m oult. T he 
b irds w ithd raw  to  special a reas providing 
sufficient food , sa fety  from  p red atio n  (and  
d istu rbance), an d  a  su itable d ep th  o f  w ater. 
I f  th e se  c o n d itio n s  a re  n o t m e t in  th e  
breeding g rounds th e  b irds pe rfo rm  a  m oult

m igration . In  A ythy in i th e  m o u lt m igration  is 
m ainly  p e rfo rm ed  by m ales (Sa lom onsen 
1968; D em entiev  & G lad k o v  1967). In  
general th e  m oulting  season  is certain ly  one 
o f  the  m o st critica l periods in th e  annual life 
cycle o f  ducks (R eichho lf 1974).

M ale T u fted  D u ck  leave th e  breeding 
g ro u n d s ju s t  before  the  fem ale s ta rts  laying 
o r soon  afte r th e  beginning o f incubation . In  
F in lan d  and  the  N eth erlan d s all m ales have 
d isap p eared  fro m  the  breed ing  g rounds in 
th e  first w eek o f Ju ly  (H ilden 1964; Z o m er­
dijk 1974, 1976b). B ody m ou lt h a s  usually  
s ta rted  already. T he p eak  o f  w ing m ou lt is in 
the  end o f  Ju ly /ea rly  A ugust an d  each  b ird  is 
flightless for 3—4 weeks. T h e  fem ales m oult 
later, usually  after th e  young  have fledged. 
T h ey  s ta r t leaving the  b reed ing  g rounds from  
the  beginning o f  Ju ly ; b ird s w h ich  lo st their 
nests leave early . T he d e p artu re  o f  fem ales is 
therefore  sp read  over 6 - 8  w eeks, and  the 
p e a k  o f  fem ale  w in g  m o u lt is A u g u s t/  
S e p te m b e r .  I n  th e  N e th e r la n d s  sm a ll  
n u m b e rs  o f  fe m a le s  m a y  m o u lt in  the  
breeding a rea  (Z om erd ijk  1976a,b).

In  general th e  P o c h a rd  b reeding cycle 
closely resem bles th a t o f  th e  T u fted  D uck . 
H ow ever, the  P o c h a rd  s ta r ts  a  few weeks 
earlier. So in m o st m ou lt cen tres th e  P o ch a rd  
arrives 2—4 w eeks earlier an d  th e  peak  o f 
w ing m oult is earlier to o  (B ezzel 1964). O n  
the  IJsselm eer first reco rd s a re  alw ays o f 
T ufted  D ucks. T h is is th o u g h t to  be  a  result 
o f  the  larg e r local b reeding popu lation . T he 
largest increase  in P o c h a rd  num bers is in 
Ju ly . T h is fits w ith  th e  m oult peak o f  m ales 
at end Ju ly /ea rly  A ugust, a n d  indicates the 
arrival o f  b irds fro m  g rea t d istances.

T he U sselm eer is a  huge fresh w ate r lake 
w ith a  surface  o f  ab o u t 180,000 ha. A s a 
w intering  a rea  it is o f  o u tstan d in g  im p o r­
tan ce  fo r diving ducks (V an  der W al 1976,
1978), a  resu lt o f  an  a b u n d an t food  supply, 
relative quietness and recen t m ild w inters. 
T he Z e b ra  m ussel D eissena  po lym o rp h a  is 
the  m ost im p o rtan t food  o rgan ism  during 
w inter and  p ro b ab ly  during  th e  m oulting 
tim e as well. T h ere  is no  n a tu ra l p redation  
and the  hun ting  season  is c losed  a t the  tim e 
o f  th e  m oult. T he w ater d ep th  varies from  
less th a n  one  u p  to  e ig h t m e tres . T h e  
m oulting  p lace is a lm ost entirely  4 m  deep 
an d  is one o f  th e  qu ietest p laces o f  the
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IJsselm eer. I t  lies ou t o f  th e  m ain  shipping 
ro u tes and  w a te r recrea tio n  in th is a rea  is 
scan ty  (F ig u re  2). H ow ever, th e  co n stru ctio n  
o f  a  recreatio n  h a rb o u r  in th e  vicinity  o f  the 
m ou lt cen tre  m ay  increase  the  d istu rbance. 
U p  to  now  the m ain  d istu rb ing  fac to r is the 
w ind. In  th is re sp ec t th e  dike m ay  give

shelter to  large  g ro u p s o f  m oulting  ducks.
T h e  m oulting  groups are m ostly  band-like 

(ef. Scholl 1970) and  th e  b irds keep  an  in­
d iv id u a l d is ta n c e  o f  a p p ro x im a te ly  0 -5  
m etre. W in tering  groups show  a m uch  higher 
density . F u rth e rm o re  the  m oulting  b irds stay  
fa r from  th e  dike and flee early  from  vessels

Figure 1. The IJsselmeer, its site in the Netherlands and the location of the moulting centre.
I, Waddenzee; 2, Afsluitdijk (1932); 3, Ijsselmeer; 4, Noordoostpolder( 1942); 5, M arkerwaarddijk ( 1976); 
6, OostFlevoland(1957);7, Fish hatchery ponds; 8, Zuid Flevoland ( 1968); 9, Amsterdam; 10, Enkhuizen;
I I ,  Lelystad; 12, Possible dike traces for future polder; 13, Planned dike, separating heavy polluted water 
(south) from less polluted water; 14, Lauwermeer (on small map); 15, Zwarte Meer.

Hatched area (solid lines): Moulting centre (normal); (dashed lines): Extended moulting centre, under 
windless conditions.
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and  p lanes.
M ass feeding behaviour has never been 

o b se rv e d , b u t  th e  d a y —n ig h t rh y th m  in 
feeding activ ity  is less d istinct th a n  in w inter.

A  low er sex-ratio  in g ro u p s n ear th e  dike 
(see later) ra ises the  question  w hether the 
fem ales m ight prefer o th er p a rts  o f  the 
m oulting  area. T his cou ld  be a  m atte r o f 
m ore  shelter a n d /o r  less d ep th  b u t th is has 
n o t been investigated  further.

C o u n tin g  m ethods

In  1974 and  1975 irregu lar co u n ts  w ere un ­

dertaken . Since th e  M ark erw aa rd d ijk  had  
n o t yet been com pleted , an d  th e  coun ts w ere 
p e rfo rm ed  by  only one o f  th e  au th o rs , to ta l 
n u m bers o f  th e  b irds cou ld  n o t be ob ta ined  
in one day. D epending  upon  the  am o u n t o f  
tim e available, the  p a r t  o f  th e  dike near 
E nkhu izen  or n ear L ely stad  w as counted  
(see F ig u re  1).

In  1976 and  1977 fo rtn igh tly  coun ts o f  the 
w hole m oulting  a rea  w ere perfo rm ed  by bo th  
au tho rs . O th er p a rts  o f  th e  IJsse lm eer were 
checked  incidentally . T h e  dike stre tches were 
covered  by car. O n  th e  M ark erw aa rd d ijk  a  
sto p  w as m ade every  k ilom etre  to  search  the 
w a ter su rface  w ith 7 x  50  and  15 x  80

Figure 2. Recreation navigation on the IJsselmeer. A snapshot on Whit Sunday (6 June) 1976, a peak recrea­
tion day. After Meyboom and Hellinga (1977). Trade vessel routes drawn in by authors.
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binoculars. Birds were then counted and, as 
far as p o ssib le , sexed  using te lesco p es  
(1 5 -6 0  X 60  and 40  x  60). The moulting 
birds m ostly lay  far from the dike in bands 
several kilom etres long. M oving the observa­
tion point as necessary gave problems in 
separating the part o f  the group already 
counted from those still to  be counted. M ost­
ly  th e  g ro u p s w ere  c o u n te d  b y  b o th  
observers separately; when large differences 
resulted a new count w as made, when the 
difference was sm all the mean o f  both counts 
w as taken.

W hen Tufted D uck and Pochard could  
not be counted separately the ratio Tufted  
D uck/P ochard w as fixed by sam ples made 
by both observers. W hen such sam ples were

im possible, a ratio Tufted D uck/Pochard  
w as estim ated on the basis o f  nearer groups.

Before the m ales drop their wing feathers 
they start body moult. In the Pochard no  
serious problems arose; the m ales remain 
recognizable. In Tufted D uck  the recognition  
o f  m ales is m ore difficult. The white flank 
becom es dark and the tuft is temporarily 
lost. A lthough the neck and breast remain 
darker than in fem ales this is only visible un­
der good light conditions. Sex-ratio counts 
were m ade by both observers separately. 
W hen sex-ratio counts had to be made in 
large groups sam ples were taken throughout 
the w hole group. W ith these precautions, 
d iffe re n c es  w ill be sm a ll and  ca n  be 
neglected.

n u m b e rs  x

1976 1977
June I July I August June
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• • Tota l

52
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2§| 12 25~| 9 23 [~~6 20
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Figure 3. Lower. Numbers o f Tufted Duck, Pochard and unidentified ducks in 1976 and 1977. 
Upper. Sex-ratios expressed as percentages of males.
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Results o f  U sselm eer counts

T h e  resu lts  o f  th e  co u n ts  are com piled in 
T ab le  1 and  2. T h e  incom plete  resu lts o f  
1974 an d  1975 (T ab le  1) have no t been

fu rth er analysed. T hose  o f  1976 and 1977 
(T able  2) are p lo tted  in F ig u re  3.

T h e  sex-ratio  d a ta  are  accu ra te ; sep ara te  
coun ting  o f b o th  observers never differed 
m ore th a n  5% and , tak en  over th e  d ay , were

Table 1. Total numbers and sex-ratio o f Tufted Duck, Pochard and unidentified ducks counted from the 
Maarkerwaarddyk in 1974 and 1975, at Enkhuizen (a) and Lelystad (b). Sex-ratios are expressed as percen­
tages of males.

1974 Date 28.5 4.6 7.6 11.6 18.6 20.6 25.6 3.7 8.7 10.7 8.8 9.8 22.8
Place a a a a a b a a b a b a/b a/b

Tufted Duck 30 247 70 270 2,000 360 4,700 3,500 1,165 700 6,500 600 —

Pochard — — 6 41 258 18 1,200 1,750 308 750 3,500 2,200 —

Unidentified 12,500
Total 30 247 76 311 2,258 378 5,900 5,250 1,473 1,450 10,000 N> oo o o 12,500

Tufted Duck sexed 30 247 0 270 1,388 303 2,072 2,776 463 604 940 259 0
% males 97% 96% 98% 98% 93% 97% 96% 93% 98% 87% 32%

Pochard sexed — — 0 441 197 18 464 1,128 127 645 831 402 0

% males — — 93% 96% — 96% 97% 88% 96% 83% 67%

1975 Date 29.5 19.6 2.7 4.7 29.7 1.8
Place a a a b a/b b

Tufted Duck 62 770 800 1,890 — 5,500
Pochard — 1,300 600 1,440 — 1,900
Unidentified — — — — 10,000 —

Total 62 2,070 1,400 3,330 10,000 7,400
Tufted Duck sexed 62 350 312 576 0 910

% males 89% 97% 98% 96% 95%
Pochard sexed — 595 594 815 0 628

% males — 98% 98% 97% 81%

Table 2. Total numbers and sex-ratio o f  Tufted Duck, Pochard and unidentified ducks, counted from the 
Maarkerwaarddfyk in 1976 and 1977. Sex-ratios are expressed as percentages of males.

1976 Date 8/6 28/6 8/7 15/7 28/7 5/8 14/8 31/8

Tufted Duck 320 2,053 1,403 4,249 13,075 22,550 19,729 10,388
Pochard 113 2,805 4,875 8,234 20,157 38,970 20,279 6,634
Unidentified — — — 15,000 — — — 30,000
Total 433 4,858 6,278 27,483 33,232 61,520 40,008 47,022

Tufted Duck sexed 320 1,345 600 1,607 4,375 1,606 1,305 3,593
% males 93% 91% 79% 83% 86% 75% 74% 67%

Pochard sexed 113 1,891 1,126 1,720 2,491 3,940 2,656 3,533
% males 94% 95% 86% 88% 80% 79% 66% 55%

Unidentified, ratio
Tufted Duck: Pochard — — — 35:65 — — — 85:15

1977 Date 14/6 28/6 12/7 26/7 9/8 23/8 6/9 20/9

Tufted Duck 1,733 5,342 821 6,689 14,470 34,931 20,247 15,857
Pochard 175 1,149 1,482 7,248 8,824 14,927 14,130 3,589
Unidentified — — 27,500 — — — — —

Total 1,908 6,491 29,803 13,937 23,924 49,858 34,377 19,446

Tufted Duck sexed 1,105 2,205 607 1,465 865 1,450 3,264 4,296
% males 97% 97% 89% 86% 81% 69% 63% 34%

Pochard sexed 142 664 671 2,556 1,533 2,237 2,207 2,227
% males 99% 94% 90% 89% 68% 57% 41% 44%

Unidentified, ratio
Tufted Duck: Pochard — — 35:65 — — — — —
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ev en  less th a n  2 -5 % . H o w ev e r, u n d e r 
favourab le  cond itions th e  m ale percen tages 
in large d istan t g ro u p s ap p eared  to  be  higher 
th an  in sm all n ear g roups. W e therefo re  con­
clude th a t  the  m ale percen tages a re  m inim al. 
T h e  to ta l  n u m b e rs  a re  th o u g h t to  be 
reaso n ab ly  com plete , excep t for 26 Ju ly  
1977 w hen due to  the  w eather conditions a 
lo t o f  b irds w ere m issed. In  the beginning o f 
the  m oulting seaso n  th e  presence o f  the  b irds 
n o rth -east o r so u th -w est along th e  dike is 
m a in ly  g o v e rn e d  b y  w in d  d i r e c t io n .  
H o w ev e r, o n ly  w ith  w ind  fo rc e s  o f  5 
B eaufort and  m ore do  the  b irds really  seek 
shelter along th e  dike. In  the  course  o f  the 
m oulting  seaso n  the  b irds g radually  ap p ear 
m ore along the  sou th -w est side o f the  dike, in 
the M ark erw aa rd  area . T his d isp lacem ent 
h as to  be p e rfo rm ed  before th e  b irds d rop  
their w ing feathers . P o o rte r  an d  Sluys (1977) 
m ention  th is d istribu tion  too . T he m oult con­
cen tra tio n s s tay  in a  defined a rea  (F igure  2). 
E lsew here on ly  sm all num bers o f  m oulting 
diving ducks have  been found.

Several o b se rv atio n s from  before  1974 are 
know n:

In  S ep tem ber 1937 and  Ju ly  1938 near 
H o rs t an d  E lburg , ab o u t 1,000 P o ch a rd  
w e re  se e n . I n  th e  1 9 4 0 s  a n d  1 9 5 0 s
3 .5 0 0 -4 ,0 0 0  P o c h a rd , m ostly  m ales, were 
annually  fo u n d  on th e  Z w arte  M eer. In  
Sep tem ber th ey  increased  to  m ore th an
10,000 (T im m erm an  1956). M ore  recen t 
co u n ts  include:

31 J u ly  1 9 6 6  M a r k e r w a a r d d i jk ,  2 ,5 0 0  
P o c h a rd
9 A u g u st 1970 O o s t F levo land , 3 ,000  P o ch a rd  
A u g u s t 1971 a n d  la te r  Z u id  F le v o la n d ,
1 .5 0 0 -3 ,5 0 0  P o c h a rd
22 A u g u st 1970 O o s t F levo land , 10,000 
P o c h a rd  an d  T u fted
24  A u g u st 197 1 0  o st F levo land , 300 P o ch ard ,
4 ,5 0 0  T ufted
27 A u g u s t 1 9 7 2  O o s t F le v o la n d , 7 ,0 0 0  
P o ch a rd  an d  T u fted
(B. van  Poelgeest and  J. v an  der K am p , pers, 
com .).

So it seem s p ro b ab ly  th a t  in th e  case o f 
P o ch ard , and  possib le to  a  lesser extent for 
T ufted  D uck , th a t th ey  have been m oulting 
in th e  IJsse lm eer a rea  fo r m any  years.

C o n cen tra tio n s  e ls e w h e r e  in  E u ro p e

In  the  F ed eral R epublic  o f  G erm an y , the 
Ism an inger T eichgebiet near M unich  is well 
k no w n  as a  m oulting  a rea  fo r T u fted  D uck

and  P o c h a rd , since th e  early  1950s, and 
n u m bers have  increased  since 1955, w hen an  
in c re a se  in  w a te r  d e p th  m a d e  th e  c ir ­
cu m stan ces favourab le . T h e  increase  is well 
docu m en ted  (F ig u re  4A ) and  can  be seen as a 
developing trad itio n  (B ezzel 1964). M ean  
nu m bers fo r the  period  1970 to  1976 w ere: 
T u fte d  D u c k  9 ,3 2 0  (m ax : 12 ,274) a n d  
P o c h a rd  1 8 ,2 1 5  (m ax : 2 1 ,4 3 2 )  (E . v. 
K rosigk , in litt.).

T h e  a rea  consists o f  flood con tro l lakes 
with a  su rface  o f  9 ,000  h a  an d  a dep th  
vary ing  fro m  less th a n  0-5  m  to  4  m. H u m an  
d is tu rb an ce  is a lm ost absen t; th e  a rea  is 
pad lo ck ed  an d  sailing an d  hun ting  are no t 
allow ed (J. R eichholf, in l i t t ) .  In  1973 there  
w as an  epidem ic disease  am ong  th e  b irds 
w hich m ay  m ean  an  un certa in  fu tu re  for the  
Ism an inger T eichgebiet (E . v. K rosigk , in  
litt .; R e ich h o lf 1974).

O n  four lakes in Schlesw ig H olstein , 
m oulting  T u fted  D u ck s have been recorded. 
O n  the  Selenter See, 6 ,000  and  7,800 m ale 
T ufted  D u ck s w ere co u n ted  in 1969 and 
1970. O n  th e  D o b ersd o rfe r See, 600 were 
seen  in  1969. O n  th e  K a ss e te ic h  an d  
B ram m erte ich , several hundreds were p re­
sen t in A u g u st b u t it is no t certa in  w hether 
these  b irds actually  m oulted  wing feathers 
(Scholl 1970).

In  S o u th  N iedersachsen  n ear S lazg itte r-  
H e e rte , 2 0 0  T u f te d  a n d  4 0 0  P o c h a rd  
m oulted  a t tw o  lakes in 1976. E lsew here in 
th is co u n try  som e 50 P o ch a rd s  m igh t m oult 
(P . H . B arthel, in l i t t ) .

In  the  G e rm an  D em o cra tic  R epublic  th ree  
lakes an d  a sa lt w ater b a y  o f  th e  B altic  hold 
app ro x im ate ly  18,500 m oulting  P o c h a rd  and
5 ,000  m oulting  T u fted  D u ck s annually . In  
lak e s  n e a r  P e itz , 4 ,0 0 0 -5 ,0 0 0  P o c h a rd  
m oult. In  lak es near Lew itz, 4 ,5 0 0 -5 ,0 0 0  
P o c h a rd  m oult. O n  the  K rak o w er O bersee, 
1 ,0 0 0 -3 ,0 0 0  P o c h a rd  a n d  2 ,0 0 0 -5 ,0 0 0  
T ufted  (A u g u s t 1976 even 8,000) m oult. 
A n o th er 2 ,0 0 0 -3 ,0 0 0  P o c h a rd  m oult on  the 
N eu  w arp er See, a  salt w a ter b ay  on the 
b o u n d a ry  w ith  P o lan d  (H . L itzbarsk i, in 
l i t t ) .

In  th e  U n ited  K ingdom , A b b erto n  R ese r­
voir in E ssex  is the  largest know n  m oulting 
c e n tre  fo r  T u f te d  D u c k  a n d  P o c h a rd . 
Betw een 1950 and  1969 there  w as an  in ­
crease  in  n u m bers (F ig u re  4B). Since 1970 the  
nu m bers seem  to  fluctuate  a ro u n d  m eans o f 
2,195 P o c h a rd  (m ax : 3 ,096) an d  2,016 
T u fted  D u ck  (m ax: 3,389). T he reservoir 
consists o f  a  large  drinking w a ter b asin  w ith 
v a ry in g  d e p th . T h e  a re a  is p a d lo c k e d , 
fishing, hun tin g  an d  sailing are  no t allowed 
(R . K ing, p e rs com .). A  regu lar flock o f  900
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(m ax : 1,200) T u fted  D u ck  m o u lt on  reser­
voirs in L o n d o n  (P. J. O liver, in litt.).

F o r  Ire lan d  no real m ou lt co n cen tra tio n s 
are  know n. H ow ever, large  n u m bers o f 
P o ch a rd  (1 9 7 0 -1 9 7 6 : 1 2 ,0 0 0 -2 0 ,0 0 0 ) on  
L ough  C o rrib  in Septem ber b ring  th is a rea  
under susp ic ion  o f  being a  m oulting  centre. 
U n lik e  P o c h a rd ,  T u f te d  D u c k  b re ed  in  
Ireland  in large num bers. O n  L ou g h  C ullen 
ab o u t 5 ,000  T u fted  D u ck  co n cen tra te  in 
Sep tem ber, w hich  could  m ean  th is w as a 
m o u lt c o n c e n tr a t io n  to o . F ro m  L o u g h  
N eagh  positive in fo rm ation  on  th e  m ou lt o f 
diving du ck s is lacking (B. S tro n ach , in litt.).

Jo en sen  (1973) m entions the  m oulting o f 
n

sm all num bers o f  T u fted  D u c k  and  P o c h a rd  
in D en m ark , a lm ost exclusively on  fresh 
w ater.

O n  lake R ingsjön  in Sw eden ab o u t 1,000 
T u fted  D uck  m oulted  in th e  late  sixties, bu t 
the  lake is no  longer im p o rtan t. O n  L ake 
H ulsjön  ab o u t 1 ,0 0 0 -1 ,3 0 0  P o ch a rd  m oult. 
M oulting  o f  b o th  species o ccu rs  on  L ake 
T ák ern , bu t details are  no t available. U p  to
5 ,0 0 0  T u fte d  D u c k  m ay  m o u lt  in th e  
a rch ipelagoes o f the  so u th  e as t coast. O nly  
sm all num bers o f  T ufted  D u ck  an d  hard ly  
any  P o c h a rd  are  susp ec ted  o f m oulting 
elsew here in Sw eden (L. N ilsson, in  litt.).

N u m b ers o f  m oulting T u fted  D u ck  and

* no d a ta .

* no co u n ts .

Figure 4A. Numbers of moulting Tufted Duck and Pochard at the Ismaninger Teichgebiet, southern Ger­
many, 1947-1963 (Bezzel 1964) and 1968-1976 (E. v. Krosigk, in litt.). B. Numbers o f moulting Tufted 
Duck and Pochard at Abberton Reservoir, Essex, UK, 1948-1976 (R. King, in litt.).
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P o c h a rd  have been reco rd ed  since the th ir­
ties in the  E sto n ian  SS R  (K u m ari 1961). 
M atsa lu  B ay is a  m oulting  a rea  fo r several 
w aterfow l species (P aak sp u u  1969) and  ap ­
p aren tly  the  num bers fluctuate  rap id ly . In  re­
cen t y ears 7 ,0 0 0 -8 ,0 0 0  P o c h a rd  and  som e 
500  T u fted  D u ck  w ere involved. In  1976 
few er P o ch a rd s w ere reco rd ed  (E. K um ari, 
in l i t t ) .  See also  K u m a ri (1976 , 1979).

See F ig u re  5 fo r  m ap  o f  k n o w n  an d  
suspec ted  m oulting  a reas o f  th e  tw o species in 
E urope.

D iscussion

T h e  n u m b e r s  o f  T u f te d  D u c k  a n d  
P o ch a rd  m oulting  in th e  IJsselm eer, especial­
ly along the  M ark erw aard d ijk , since 1974 
ap p ear to  be the  highest in W estern  E urope.

N o  ex ac t d a ta  are available as to  w hence 
the  b irds com e. N eglecting  unidentified birds, 
T u fted  D uck  m ax im a in 1976 and  1977 were 
a t least 22 ,500  and  34,931. W ith  m ale 
percen tages o f  75%  an d  69%  th is gives ap ­

Figure 5. Known and suspected moulting centres o f Tufted Duck and Pochard in Europe.
1, The Usselmeer; 2, Ismaninger Teichgebiet; 3, Kasseteich, Passader-, Dobersdorfer-, and Selenter 

See; 4, Lakes near Salzgitter-Heerte; 5, Lakes near Peitz; 6, Lakes near Lewitz; 7, Krakower Obersee; 8, 
Neuwarper See; 9, Abberton Reservoir; 10, Lough Corrib; 11, Lough Cullen; 12, Lough Neagh; 13, Den­
mark; 14, Lake Ringsjön; 15, Lake Hullsjön; 16, Lake Tàkern; 17, Archipelagos Swedish east coast; 18, 
Matsalu Bay.
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p ro x im a te ly  1 7 ,0 0 0  a n d  2 4 ,0 0 0  m ales. 
P o c h a rd  m ax im a w ere 38 ,970  (1976— 79%  
m ales) and 14,927 (1977— 57%  males) c o r­
responding  to  30 ,500  an d  8 ,500  m ales.

T he D u tch  p o p u latio n  can  be  estim ated  a t
5 .000  breed ing  pa irs o f T u fted  D u ck  and
2 .000  o f  P o ch ard . I t  is c lear th a t m ost 
m oulting  m ales, a t least 2 8 ,500  P o ch a rd  
(1976) and  19,000 T u fted  D u c k  (1977), 
o rig ina ted  fro m  outside  the  N e therlands . T o  
som e extent th is  is confirm ed  by  obser­
va tions (T . V. Spanje, in litt.)', o n  24 th  and 
25 Ju n e  1976, betw een 02 .0 0  a n d  07.00, 260 
and  503 m ale P o c h a rd s  w ere seen a t the 
L auw erm eer, flying sou th-w est following 
can a ls  in th e  d irection  o f  th e  IJsselm eer.

F o r  T u fted  D u ck  it is possib le th a t the 
m oulting  b irds orig ina te  fro m  N o rth e rn  
E urope. Sw eden alone holds an  estim ated
24 .000  breed ing  pa irs o f  T u fted  b u t only
5 .000  o f  P o c h a rd  (L . N ilsson, in litt.). T he
3 0 ,500  m ale P o c h a rd  on  the  IJsselm eer
(1976) c an n o t o rig inate  only fro m  D en m ark , 
Sw eden, G e rm an y  an d  th e  N eth erlan d s , bu t 
m ust com e from  m ore easte rn  countries. T o  
som e ex ten t th is is ind icated  by  a few 
recoveries o f m oulting  P o c h a rd  ringed at 
A b b e rto n  R eservo ir (R . K ing, pers. com.).

T he to ta ls  o f  th e  m oulting  b ird s loca ted  in 
E u ro p e  give ab o u t 80 ,000  P o c h a rd  and
68 .000  T ufted  D uck , including these, we 
on ly  suspec t to  be m oulting (e.g. Ireland). 
W ith  an  overall m ale p ercen tage  o f  75%  
(derived fro m  th e  Ijsse lm eer d a ta  a t m oult 
peak) th is gives som e 60,000  m ale P o ch ard  
and  5 0 ,000  m ale T u fted  D uck .

M id-w inter p opu lations o f  P o c h a rd  and 
T u fted  D u ck  in north -w est E u ro p e  have been 
e s t i m a t e d  a t  2 5 0 ,0 0 0  a n d  5 0 0 ,0 0 0  
(A tkinson-W illes 1974). A ssum ing  an  overall 
sex-ratio  o f  1 :1  th is w ould give 125,000 
m ale P o c h a rd  and 250 ,000  m ale T ufted  
D uck.

T h e  last figure a lso includes first y ear 
m ales th a t  h ad  n o t yet m oulted  and  did no t 
jo in  th e  su m m e r m o u lt c o n c e n tra tio n s . 
A ssum ing  th a t  first y ear m ales equal adult 
m ales in num ber, we are  left w ith  an  estim ate  
o f  62 ,500  adu lt P o c h a rd  m ales, v e ry  close to  
the  60 ,000  ac tually  located .

T h e  50 ,000  T u fted  D u ck  m ales located  
du ring  th e  m ou lt less closely m a tc h  the  es­
tim a ted  125,000 adult m ales derived from  
th e  n o rth -w est E u ro p ean  m id-w inter p o pu la­
tion , allowing 50%  first y ear m ales. P ro b ab ly  
o th e r  m o u ltin g  c e n tre s  ex is t in P o la n d  
(M asuria) and  th e  U S S R , an d  it is h oped  th a t 
th is p ap er will serve to  elicit in fo rm ation  on 
th is score. Salom onsen  (1968), su rm ises th a t 
m an y  m ales perform  wing m o u lt a t the

breed ing  grounds. D em entiev  an d  G ladkov  
(1967), how ever, rep o rt th is in th e  case o f  
only sm all flocks o r indiv idual m ales o f 
P o c h a rd .  L a rg e  m o u ltin g  f lo ck s (u p  to  
several hundreds) are an nually  fo u n d  at cer­
ta in  lakes all th ro u g h  th e  Soviety  U nion.

O f  T u fted  D u ck  few er m oulting  flocks are 
k n o w n  (D e m en tie v  & G la d k o v  1967). 
H ilden (1964) an d  Z o m erd ijk  (1967b) in­
vestigating  b reeding g ro u n d s b o th  conclude 
th a t all m ales leave the  b reed ing  sites in  the 
beginning o f incubation .

A p a rt from  a  sufficient food  supply, a 
su itable w ater dep th  an d  a  goo d  field o f  view, 
qu ietness seem s to  be a  m ajo r fac to r deter­
m ining the  su itab ility  o f  lakes as m oulting 
c e n t r e s .  T h e  m o u lt in g  c e n t r e  o n  th e  
U sselm eer will be d estroyed  by  th e  reclaim ­
ing o f  th e  M ark erw aa rd  and  is th rea ten ed  by 
an  increase  in recreatio n al d istu rbance.
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S u m m ary

This paper deals with the wing moult of Tufted Duck 
Aythya fuligula  and Pochard Aythya ferina  on the 
IJsselmeer in the Netherlands.

In a restricted quiet part of this huge freshwater 
lake, large concentrations of these diving ducks 
have been present in July-A ugust since at least 
1974. The concentrations appear to be the largest in 
Europe and must have originated for a substantial 
part from outside the Netherlands.

The male percentages are very high and decrease 
gradually during the season. Moulting of males at 
breeding grounds is unusual. A similarity in the 
number of located moulting Pochard males in 
Europe and north-west European mid-winter pop­
ulation estimates suggests that most of the moulting 
areas are known. For Tufted Duck very many 
moulting adult males are apparently unlocated.

Knowledge of moulting centres is of vital impor­
tance in the protection of migratory waterfowl. The 
moult centre on the IJsselm eer is seriously 
threatened by a planned reclaiming of a new polder 
and an increase in recreation disturbance.
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