
Do Tufted Duck and Pochard select between differently sized mussels 
in a similar way?

D IR K  D R A U L A N S

In trod uction

T u fted  D uck A y th ya  fu ligu la  and Pochard  
A y th y a  ferina  a rc  re la ted  diving ducks 
w hich o ften  form  m ixed flocks during the 
w in te r season  (D rau lan s  1980; Pcdroli 
1981 ; D rau lans 1982a; S u ter 1982a; Z u u r et 
al. 1983; D rau lan s 1985). W hile T ufted  
D uck  a rc  considered  to  prey  alm ost ex­
clusively on anim al food . Pochard  usually 
feed  on p lan t m ateria l (M adsen 1953; O lney 
1963, 1968; B a u e ra n d  G lutz von B lotzheim  
1969; C ram p  and  S im m ons 1977). F resh­
w ate r m ussels Dreissena po lym orpha  p ro ­
vide an im p o rtan t food resource for w inter- 
in g T u fted  D uck m ainly (O lney  1963; B auer 
and  G lu tz  von B lotzheim  1969; D rau lans 
1982b; S u te r 1982b; Z u u r et al. 1983), but. 
d esp ite  th e ir  largely  v ege ta rian  p re fe r­
ences, P ochard  have also been  repo rted  to  
fo rage in tensively  on freshw ater m ussels at 
sites w here  these  m ussels are  very abundan t 
(G e ro u d c t 1978 ;P edro li 1981; S u ter 1982a; 
S u te r 1982b; Z u u r et al. 1983). This raises 
th e  question  o f possible com petition  for 
food  betw een  bo th  species o f diving ducks 
a t such sites, in p a rticu la r as T ufted  Duck 
have been  show n to  select a restric ted  range 
o f m ussel sizes only (D rau lans 1982b).

A  series o f experim en ts w ith captive 
ducks w as set up to  find ou t w hether o r not 
u n d e r  dayligh t cond itions bo th  species can 
visually select sim ilar m ussel sizes in a 
c o m p arab le  w ay. S tan d a rd  profitab ility  
curves w ere ca lcu la ted  to  com pare  optim al 
m ussel sizes betw een  both  species, and 
se lection  experim en ts w ere perfo rm ed  to 
tes t w h e th e r o r no t the  ducks also p referred  
these  op tim al sizes, and  selected  betw een 
m ussels in a com parab le  way.

M ateria ls and M ethods

T he e x p e rim en ts  w ere p e rfo rm ed  w ith 
th re e  pairs  o f T u fted  D uck , housed in 
outdoor fowl runs o f 8 x 3 in . each crossed 
by a d itch  o f 0 .8  m w ide. A lthough  initially 
also  th ree  pairs o f Pochard  w ere tra ined , 
only tw o m ales and  one fem ale survived the

w hole series o f experim en ts. T hese birds 
w ere housed  in 3 x 3 m  fowl runs, each 
con ta in ing  a pool o f 1 i r r .  All ducks w ere 
te s ted  separa te ly  from  each o ther. The 
m ussels used w ere co llected  in the field 
im m ediately  befo re  the experim ents, and 
assigned to  size classes according to  shell 
leng th . T he sm allest size class included all 
m ussels o f less than  5 mm length , bu t all 
su b sequen t classes covered  2.5 mm in te r­
vals only. T he m ussels w ere p resen ted  
sep a ra te ly  and  spaced  o u t random ly  on the 
stony  b o rd e r n ear the edge of the w ater 
w here th e  ducks w ere usually  resting. The 
ducks, w hich w ere usually  fed on cereals 
w ere tra in ed  to  feed  on ad  libitum  mussels 
fo r one w eek p rio r to  th e  tests. T hey w ere 
fed on cereals again in betw een  the tests.

Profitab ility  o f m ussels for the ducks was 
ca lcu la ted  as energetic  gain per unit hand ­
ling tim e (K rebs 1978). T his does not m ake 
allow ance fo r th e  energetic  costs o f hand ­
ling, w hich w ere assum ed to  be negligible. 
T he energy  co n ten t o f m ussels o f d ifferent 
size classes was m easu red  th rough  bom b 
ca lo rim e try  (D ra u la n s  and  W o u ters  in 
p ress), and  handling  tim es o f individual 
ducks w ere reco rded  from  less than  5 m 
d istance using an elec tron ic  digital s top ­
w atch. H and ling  was defined as the tim e 
betw een  pick up and com plete  swallowing 
o f a m ussel (m easu red  accura te  to 0.01 sec 
fo r a t least 30 m ussels o f  each size class for 
each b ird). Tw o types o f  selection experi­
m en ts w ere p e rfo rm ed , the first in which the 
ducks could  select be tw een  100 m ussels (10 
o f  each  o f th e  10 size classes). A fter usually 
10 m ussels had  been  ea ten  the ducks w ere 
chased  aw ay, and  the rem ain ing  m ussels 
co llected  and  m easured  to  assess how m any 
m ussels o f w hich size classes w ere taken  by 
the  ducks. E ach bird  p e rfo rm ed  this experi­
m en t at least th ree  tim es. In a second 
ex perim en t a pa ir o f each species was faced 
w ith a series o f trials in w hich 10 m ussels o f 
only tw o size classes w ere p resen ted . T rials 
w ere rep ea ted  tw ice for each possible com ­
b ination  o f  tw o size classes and  the ducks 
w ere allow ed to  take  10 m ussels. A gain , the 
rem a in in g  m ussels w ere  co llec ted  and  
m easu red  to  assess w hich sizes w ere taken .
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Results

Profitability increased gradually w ith in­
creasing mussel size for all birds until a 
m axim um  was reached  (the optim um ) after 
which a steady  decrease was reco rded  
(m ainly as a consequence of the exponential 
increase o f handling  tim e w ith mussel size)

Figure I. Profitability curves of six Tufted Duck 
(solid lines) and three Pochard (interrupted lines) 
feeding on freshwater mussels.

(Figure 1). T he curves presen ted  indicate 
large differences betw een all individuals 
tes ted , and include no-profitability da ta  for 
the largest size classes (a nul was included in 
the calculations if a duck was unable  to  
swallow mussels o f a particu lar large size). 
The optim al mussel size was larger for 
T ufted  Duck than for Pochard , and the 
optim al size tu rned  ou t to be proportionally  
m ore profitable in th e  form er spccies. The 
difference betw een optim al sizes for both 
species was approxim ately  5 m m , which is 
quite large (± 2 5 % ) when com pared to  the 
actual range of m ussels available to  the 
ducks.

T here w ere large individual variations in 
optim al mussel size within both the T ufted  
D uck and Pochard tested  (in the range of 
abou t 7 mm for the six T ufted  Duck and 4 
mm for the th ree  Pochard). T hese differ­
ences seem ed not to  be related  to  the size of 
the bill o f the ducks (F igure 2). The 
Pochard , with on average a larger bill than 
the T ufted  D uck, were even faced with

B IL L  LENGTH

Figure 2. Relationship between optimal mussel 
size and bill length for Tufted Duck (white dots) 
and Pochard (black dots).

much sm aller optim al mussel sizes than  the 
la tte r, resulting in an overall, bu t non­
significant decrease in optim al mussel size 
with bill length ( r=  — 0.49, P > 0 .1 ) . F or the 
T ufted  D uck separately , how ever, there  
was an increasing, bu t again non-significant 
trend  in optim al mussel size with bill length 
(r= 0 .4 3 , P > 0 .1 ) . These data  suggest tha t 
individual variability in “skill” in dealing 
with mussels could be im portan t in d e te r­
m ining the shapes o f optim ality  curves. 
This, how ever, rem ains to be investigated. 
As far as the Pochard w ere concerned , 
there was certain ly  no “learning" of hand­
ling mussels during the course o f the tra in ­
ing: recorded handling tim es for m ussels of 
d ifferent size classes before  and a fter the 
initial train ing w ere very sim ilar.

W hen faced with a num ber o f mussels o f 
each size class. T ufted  D uck seem ed to  take 
mussels o f betw een 7.5 and 27.5 m m . with a 
clear preference for mussels o f betw een 15 
and 17.5 m m , which is slightly sm aller than 
the optim um  (Figure 3). O verall, they p re­
ferred  mussels sm aller than  the optim um , 
although the sm allest ones w ere neglected. 
This is com pletely d ifferent from w hat was 
recorded for the Pochard , which seem ed to  
select the sm allest mussels. They took 
mussels o f betw een 0 and 15 mm , but 
p referred  th e  sm allest ones, as a con­
sequence o f w hich they  alm ost always 
swallowed m ussels th a t w ere much sm aller 
than  the optim um . A frequency distribution  
analysis revealed  highly significant d iffer­
ences betw een mussel sizes selected by both 
T ufted  Duck and Pochard  (X 2= 54 .6 , d f= 9 , 
PcO.OOl).
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Figure 3. Selection of mussel sizes by Tufted Duck (upper half of the diagram) and Pochard (lower half 
of the diagram) in relation to the optimal mussel size (arrows) in a choice experiment w ith all size classes 
offered.

T he data  ob tained  in the second experi­
m ent, w here the birds could choose only 
tw o mussel classes, stressed  th a t Pochard  
alm ost always selected the sm allest m ussels, 
apart from  th ree trials (11% ) in which only 
tw o small size classes w ere offered (Table 
1). T he results for the T ufted  Duck again 
w ere com pletely different: in slightly m ore 
than  half the trials (52% ) the birds p re ­
ferred  the largest musssels available. A part 
from a few exceptions. T u fted  Duck tended  
to  avoid the largest m ussels m ainly when 
the alternative size class was not too  small. 
So selection behaviour tended  to be com ­
pletely d ifferent for both species; Pochard 
taking preferen tia lly  sm aller m ussels and 
T ufted  D uck preferen tia lly  larger ones.

T he discrim inatory ability o f Pochard  is

certainly not less than  th a t of T ufted  D uck 
(Figure 4). Pochard  seem ed able to  select 
betw een mussels o f less than  2.5 mm differ­
ence in length w hen it concerned  the largest 
classes used. The larger the difference 
betw een the two size classes o ffered , the 
higher the probability  th a t the birds w ere 
selective, but. as sta ted  earlie r, this does not 
imply th a t no selection was possible for the 
sm allest range in d ifference . A lthough  
T ufted  D uck also show ed an increase in 
s e le c tiv ity  w ith  in c re a s in g  d if fe re n c e  
betw een the two m ussel sizes offered , this 
increase was less im pressive than  tha t o f the 
Pochard (100% selectivity was never 
reco rded), and the T ufted  Duck certainly 
did w orse than  the Pochard  in the trials with 
only slight differences betw een size classes.
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Table 1. Preference for mussel sizes by Tufted Duck (non-italic values) and Pochard (italic values) in 
two-choice experiments.

Least
frequently M ost-frequently selected mussel class
selected
mussel class (5-7.5) 7.5-10 10-12.5 12.5-15 15-17.5 17.5-20 20-22.5 22.5-25

(5-7.5) 0.59 0.91 0.56
7.5-10 0.65 0.38 0.65 0.36
10-12.5 0.81 /0.52 0.94 0.75 0.90 0.72 0.37
12.5-15 0.88 0.90 0.90 0.78
15-17.5 0.43 0.25 0.40 0 .7/ 0.92
17.5-20 0.10 0.25 0.10 0.92 /0.27 0.39
20-22.5 0.00 0.43/0.00 0.00 0.48/0.12 0.5410.30 0.87/0.00
22.5-25 0.18 0.00 0.00 0.00 0 . 1110.00 0.3410.05 0.4610.00

(): no experim ents with this size class for the Tufted Ducks; values are the num ber of mussels of the 
least selected class divided by the num ber of mussels of the most selected class for each combination 
(averages for male and female; 0 : complete preference for one class, 1 : no preference for a size class); 
upper half o f the table: tests where the largest mussels were preferred, lower half of the table: tests 
where the smallest mussels were preferred.

Figure 4. Selectivity by Tufted Duck (white 
dots) and Pochard (black dots) in taking mussels 
of a particular size class from two classes available 
in function of the difference between the two size 
classes offered.

D iscussion

Sub-optim al mussel size selection by Tufted  
D uck has been  show n earlier to  occur when 
risks o f taking m ussels th a t are too  large to 
be sw allowed w ere high (D rau lans 1984). 
As the p roportion  o f unprofitable mussels 
was even higher fo r the Pochard  in the 
experim ents described here , one could p re ­

dict sub-optim al selection by this species to 
be even m ore obvious than  in the case o f the 
T ufted  D uck , which was indeed  found. 
H ow ever, Pochard  much m ore than  the 
T ufted  D ucks seem ed able to  d iscrim inate 
betw een very sim ilar large m ussel sizes, 
which m akes if difficult to  w ithhold the “risk 
o f taking unprofitab le  m ussels” hypothesis, 
as th is assum es the existence o f discrim ina­
tory  im perfectness. D iscrim inatory ability 
o f the T ufted  D uck seem ed less developed  
than  th a t o f the Pochard , perhaps as a 
consequence o f  less p ressure o f T ufted  
D uck to  m ake accurate d istinctions, as they 
are  able to handle a larger range o f mussel 
sizes.

T he preference  of P ochard  for very small 
m ussels in o u r experim ents was rem ark ­
ab le , and no t in agreem en t with da ta  from 
s to m a c h  a n a ly s e s , w h e re  m u sse ls  o f 
betw een 5 and  23 mm w ere rep o rted  for 
P ochard  (M adsen  1953; S u te r 1982b). 
H ow ever, using oesophagus food analysis 
(Pedroli 1981 ), the  difference is not so high. 
F rom  th e  n a tu re  o f th e  e x p e rim e n ts  
repo rted  here  it is certain ly  no t the availa­
bility o f d ifferen t mussel sizes which can 
explain this discrepancy. It is possible tha t 
certa in  constra in ts o f diving affect the 
pattern  o f size selection in the field. It must 
also be rem em bered  th a t in field conditions 
the m ussels a re  a ttached  to  the substrate  
and th a t dep th  and  turb id ity  could affect the 
selection proccss. M oreover Suter (1982b) 
described Pochard  and T ufted  D uck as 
nocturnal and tactilc  feeders (which is
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differen t from  o u r experim ental conditions) 
and taking the m ost ab undan t mussels 
(which w ere for the P ochard  m ainly w hat 
we calculated  as the optim al ones). T ufted  
D uck, how ever, w ere show n to  be selective 
in field experim ents in a situation  in which 
th ey  w ere  p a rtly  day -ac tive  (D rau lan s  
1982b). S u te r  (1 9 8 2 b ) a lso  fo u n d  
G oldeneye Bucephaia clangula , which w ere 
m ainly d iu rnal, to  have sw allow ed m ussels 
o f less than  5 mm length. T he reason for this 
was a ttribu ted  to  the lack of sufficient 
m usculature in th e ir gizzard, m aking them  
unable  to  digest larger m ussels. Pochard 
a re , as stressed  in th e  in troduction , m ainly 
p lan t feeders, and  only occasionally  take 
anim al food  exclusively. P a rtrid g e  and  
G reen  (1985) sum m arised som e evidence 
suggesting tha t on the one hand , digestive 
efficiency could be im portan t in prey selec­
tion by anim als, and , on the o th e r hand , a 
switch in diet could cause a change in 
intestinal condition . It is assum ed th a t the 
Pochard  in th e  experim en ts selected  the 
sm allest m ussels available to  reduce som e 
problem s in d igestion, as th e ir  gizzard m us­
culature  m ight no t have been  adap ted  to 
opening m ussels, bu t th a t in situations in 
which anim al food is p redom inan t in the ir 
d ie t, they  are  able to  deal w ith it properly . 
T he da ta  p resen ted  here  particularly  stress 
th a t analyses o f profitability , based on “ in­
ta k e ” m easurem ents only, and  selection , 
should be hand led  carefully  if the “prey" 
concerned  is one with which the p red a to r is 
not fam iliar. T he birds m ight have behaved 
“optim ally” if o th e r, for exam ple digestive 
constrain ts could have been m easured.

T he experim en ta l da ta  indicated  tha t 
even  if P ochard  and  T u fted  D uck forage 
to g e th e r com petition  for m ussels is m ini­
m al because  o f differences in size selection. 
Pochard  are  also o ften  lim ited  in their 
ability  to  exp lo it m ussels as a consequence 
o f th e ir  reduced  diving capacities as com ­
p ared  to  T u fted  D uck (B au er and  G lutz von 
B lotzheim  1969; Willi 1970; D rau lans and 
D e B on t 1980). T he  very sm all m ussels they 
se lec ted  con tain  little energy. It is, con­
sequen tly , no t surprising  th a t Pochard  are 
m ainly v eg e ta rian , and th a t in Belgium 
P ochard  flock to g e th e r w ith T ufted  Duck 
d u ring  daylight only, bu t leave to forage on 
n earb y  channels a t night, even though som e 
o f th e  roosting  ponds house a rich fresh­
w a te r  m ussel supp ly  (D ra u la n s  1985).

H ow ever, in field conditions w here m ussels 
w ere  very  a b u n d a n t (an d  o th e r  food  
lim ited?) Pochard  seem ed to  adap t to  this 
high food  supply and  swallow m ussels of 
sim ilar sizes to  T u fted  D uck , resulting in a 
high overlap  in d iet (S u te r 1982b; Z u u r et al. 
1983). T he  abundance  o f  m ussels, how ever, 
p robab ly  p reven ts food  com petition  from  
becom ing  im p o rtan t here ; m ussels stocks 
w ere  never d ep le ted  com pletely  (Pedroli 
1981; S u te r 1982c).
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Sum m ary

A series o f experim ents with 6 captive Tufted 
Duck Aythya fuligula  and 3 Pochard Aythya  
ferina  was perform ed to test whether or not both 
species select between different sizes of mussel 
Dreissena polym orpha  in similar way. Standard 
profitability calcuations indicated that the opti­
mal mussel size was. on the average, a little 
sm aller for Pochard than for Tufted Duck, 
despite the larger bill of the form er. Both species 
selected sub-optimal mussel sizes, but. in con­
trast to Tufted Duck, Pochard tended to select 
the smallest mussels available. This led to a 
significant difference in mussel sizes selected 
betw een both species, which may reduce com­
petition in the field. Experim ents in which the 
ducks could select betw een only two mussel 
classes were presented. Pochard always took the 
smallest class. T ufted Duck, on the o ther hand, 
tended to select larger mussels, except in situ­
ations where both classes offered were proportio­
nally large. Selectivity increased with the differ­
ence betw een mussel sizes available, but Pochard 
were able to discriminate between large mussels 
of less than 2.5 mm difference. It is argued that 
profitability calculations may lead to biased con­
clusions in situations where animals are faced 
with less familiar prey.
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