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H olarc tic  dabbling  ducks (genus A n a s ) are 
prim arily  m onogam ous, a lthough a variable 
deg ree  o f p rom iscu ity  exists in m ost species 
(M cK inney et al. 1983; M cK inney 1985). 
Pairs space ou t du ring  b reed ing , m ain tain
ing an ‘activity c en tre ’ w here fem ales feed 
un d is tu rb ed  and  copu la te  (Seym our 1974). 
T he  p rim ary  spacing m echanism  is the 
pu rsu it flight, since th e  fem ales avoid areas 
from  w hich they  have been  chased (Sm ith 
1968). B ecause fem ales probably  choose 
the activity cen tres , the ta rge t of pursuer 
m ales is frequen tly  the fem ale of an in trud 
ing p a ir (T itm an and  Seym our 1981). A fter 
a chase, th e  p u rsu e r m ale quickly re tu rns to  
th e  activity  c en tre , apparen tly  to  avoid the 
possib ility  o f h arassm en t (and  perhaps 
cuckoldry) o f his m ate  by o th e r m ales. This 
is im p o rtan t so th a t the fem ale can feed 
und is tu rbed  as long as possible during the 
laying period ; a lso , th e  fem ale benefits from  
m ale surveillance as this m ay reduce the risk 
o f p red a tio n  (M cK inney 1973). Spacing 
behav iou r m ay also resu lt in minim ised 
intraspecific com petition  for food at the 
activity  cen tre  (D w yer 1974).

In a com parative  study o f pursu it flights, 
T itm an  and  Seym our ( 1981 ) concluded tha t 
Shoveler A . clypeata. B lue-w inged Teal A . 
discors , G adw all A . streperà , B lack D uck 
A . rubripes , M allard  A . p la tyrhynchos  and 
Pintail A . acuta , show a continuum  of 
decreasing ' te rrito ria l behaviour. Species 
w ith strong  te rrito ria l behav iou r spend 
m ore tim e on te rrito rie s  and  are  less p rom 
iscuous th an  w eakly  te rrito ria l species. The 
p ro p o rtio n  o f tim e spen t by m ales on te rri
to r ie s  is re la te d  to  th e  v a r ia b il ity  o f 
hab ita ts , and  th e re fo re  food availability 
(D errick son  1978; T itm an and  Seym our 
1981; N udds and  A nkney  1982).

B ecause dabb ling  ducks th a t inhabit the 
m ore  v a riab le  e n v iro n m en ts  em ploy  a 
m obile stra tegy  to  track  profitable env iron
m ental pa tches, it has been  suggested tha t 
th is w ould  incur som e costs to  the fem ales of 
th e  less te rrito ria l species. F req u en t m obil
ity m ight p rev en t m ales from  efficiently 
guard ing  th e ir m ates (A m at 1983). D avies 
(1985) gives ev idence fo r th is in a small 
passerine . W hen  fem ales m ove and their 
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m ates a re  ab sen t, they  could be pursued  
and  m o u n ted  by o th e r m ales (S tew art and 
T itm an  1980). A lso , in th e  w eakly te rri
to ria l A n a s  species the b reak-up  o f pair 
bonds occurs during  the first o r second week 
o f in cuba tion , in the strongly territo ria l 
ones du ring  th e  th ird  o r fourth  w eek (T it
m an and  Seym our 1981). H ow ever, the 
m ales o f th e  less te rrito ria l species begin to 
cong regate  in small flocks even befo re  the 
b reak -u p  o f p a ir  bonds. It has been sug
g ested  th a t these  unem ployed  m ales seem 
to  w ait fo r fem ales to  re tu rn  from  th e ir nests 
to  jo in  th e ir m ates, so th a t w hen the fem ale 
arrive n ea r th e  g roup , the m ales chase them  
a ttem p ting  fo rced  copu lations (M cK inney 
1973; D errickson  1978; M cK inney et al.
1983). F em ales involved in forced copu
lations m ay be in ju red  or killed by the 
p u rsu er m ales (Sm ith 1968; A m at 1983; 
M cK inney et al. 1983).

In this p ap e r the po ten tia l reproductive 
cost to  fem ale  dabbling ducks in relation  to 
te rrito ria l system s and  h ab ita t ch arac te r
istics is addressed .

T he  n u m b er o f m ales pursuing single 
fem ales m ay be considered  as an index of 
th e  po ten tia l risk of in ju ry  incurred  by 
fem ales. W hen  a chase is in progress, m ore 
and  m ore m ales jo in  it. T h erefo re , it should 
be adap tive  fo r fem ales to  subm it to  forced 
copu la tions once a chase has been  in itia ted , 
sincc ‘th e  fa s te r th e  even t is concluded the 
less chance th e re  is o f additional m ales 
jo in in g  i t ’ (M c K in n e y  e t al. 1983). 
H ow ever, th is w ould no t be adaptive la te  in 
th e  season because  of the tendency  of the 
m ales to  be in flocks. Fem ales should th e re 
fore try  to  escape from  pursuers, and the 
egg m ay rem ain  unfertilised  if they are 
successful in escaping.

In the m arshes o f the G uadalqu iv ir R iver 
(SW  Spain) the  size o f the flooded area 
decreases th roughou t the breed ing  season. 
T here  m ale M allards w ere observed to 
congregate in small flocks as the breeding 
season progressed , and th e  num ber of 
males pursuing single fem ales increased 
th roughou t th e  season. By th e  la te  b reeding 
season som e fem ales w ere found dead , 
apparen tly  as a result of forced copulations
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by several m ales (A m at 1983).
As the risk o f in jury fo r fem ales increased 

th roughou t the b reeding season , so did the 
proportion  of nests with infertile  eggs. A 
test o f equality  of p ropo rtions shows tha t 
infertility in early clutches (0 o f 10) is 
significantly less than in mid (4 of 32) o r late 
(4 of 13) clutches. H ow ever th e  difference 
betw een mid and late clutches is no t sig
nificant, p robably  because of the small 
sam ples. T he trend  is consistent with the 
hypothesis (K oenig 1982) th a t 'increased  
com petition  for m ates and /o r intrasexual 
com petition  during egg laying leads to  
g rea te r in terference and a low er p robability  
tha t eggs will be fertilised’. G iven the varia
tion in m obility am ong species (see above), 
it m ight therefo re  be th a t the sam e trend  
was apparen t at the interspecific level of 
com parison.

E xtensive search of the literatu re  for 
inform ation on the frequency o f infertile 
eggs in successful w aterfowl nests revealed 
few studies reporting  such d a ta . A n analysis 
was restric ted  to  four of the six species 
considered by T itm an and Seym our ( 1981 ) 
because very few data  w ere available for the 
o ther two. O nly those studies w ere con
sidered  in which u n ha tched  eggs w ere 
e x a m in e d  to  d i f f e r e n t ia te  b e tw e e n  
em bryonic deaths and infertility . W ithin the 
category of eggs term ed  'in fe rtile ' there  
could have been som e w ith early  em bryonic 
deaths (see M unro  and K osin 1945), but 
there was no way to  check fo r this.

Fem ales o f duck species w ith w eak te r r i
torial behaviour had a g rea ter p ropo rtion  of 
infertile eggs in nests than  did the m ore 
strongly territo ria l species (T able  1 ;X 2=

Table I. Frequency of infertile eggs in successful 
nests of four dabbling duck species, which are 
ordered as increasing the degree of territoriality, 
following Titman and Seymour (1981), from top 
to bottom of the table. Source: G irard (1941), 
Miller and Collins (1954), Hunt and Naylor 
(1955). Steel el al. (1956), Rienecker and A nder
son (1960), Ogilvie (1964), D uebbert (1966). 
Beni>tson (1972), Amat (1982). and Hines and 
Mitchell (1983).

Species Num ber of eggs Percentage of
examined infertile eggs

Pintail 2946 3.3
Mallard 12055 2.3
Gadwall 15442 2.2
Shoveler 1479 1.1

23.0. PcO.OOl). D ue to  costs incurred  by 
fem ales in the p roduction  of eggs it may 
seem  surprising th a t som e of the eggs will 
not be fertilised. T herefo re  e ither fem ales 
have o th e r poten tia l costs g rea te r than 
leaving som e eggs unfertilised  or eggs are 
not nearly  so 'costly ' as often  is assum ed. 
A nyw ay, this evidence supports the idea 
th a t the m ore prom iscuous A nas  species, 
which occupy m ore variable hab ita ts , lay a 
g rea te r p roportion  of infertile eggs than  the 
less prom iscuous species.

A lthough duck fem ales are know n to 
store  viable sperm  up to  17 days (E lder and 
W eller 1954; B urns et al. 1980), the sum 
m arised inform ation o f T able 1 suggests 
tha t for wild ducks the period  o f sperm  
viability seem s not to  be long enough for a 
com plete clutch to  be fertilised . Perhaps, 
the period  of sperm  viability m ay be longer 
for fem ales o f the less territo ria l species 
because of the g rea ter difficulty they  appar- 
antly have of m eeting the ir m ates (ef. H atch
1983). In spite o f this, the  m echanism  does 
no t appear to  be effective enough in dab 
bling duck fem ales of the less territo ria l 
species to  prevent an increase in egg infertil
ity.
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Summary

For a female dabbling duck, the risk of being 
involved in forced copulations increases through
out the nesting season. This risk is g reater for less 
territorial species occupying more unstable habi
tats. A potential consequence of forced copu
lations is that the female can be injured or killed. 
Species inhabiting the m ore unstable habitats lav 
more infertile eggs than those living in more 
stable habitats, perhaps because if females 
escape from pursuer males the egg will not be 
fertilised.
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