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In  the H olarctic, m igrant species of sexually 
d im orphic A natini have a bond between male 
and female breeders tha t is seasonal only and 
breaks soon after egg-laying. The male 
usually deserts his m ate and jo ins other 
males while undergoing the post-breeding 
m oult. R eports of males of N o rth  American 
ducks accom panying their females with 
broods are regarded as rare exceptions 
(Oring, 1964).

A ccording to  K ear (1970), pa ir bonds are 
of relatively long dura tion  in certain  species 
of sexually m onom orphic A natini, and  p ro b 
ably also in  a num ber of near-tropical ones. 
W eller (1968) noted  th a t those A rgentinian 
species which retain  a long p a ir bond are 
those in which males com m only attend the 
broods. A related general com m ent is tha t 
males of m onom orphic southern  hem isphere 
anatines regularly accom pany their females 
w ith broods. However, there is no  published 
account providing quantitative, com parative 
data  on this phenom enon.

This paper sum m arizes unpublished re
cords and appraises the significance of males 
accom panying females with their b roods in 
six species of southern  African Anatini, viz, 
African Black D uck Anas sparsa, Cape Teal 
A. capensis, African Yellowbill A. undulata, 
Red-billed Teal A. erythrorhyncha, H o tten 
to t Teal A. punctata  and Cape Shoveler A. 
smithii. F o r these species, there are  360 brood  
records on file with the African Wildfowl 
Enquiry. In  addition  to  these data , my own

observations cover 43 5 broods recorded over 
the last 15 years. The records derive from all 
parts of southern Africa, taken here as the 
entire sub-continent south of abou t 15°S.

The brood  records were analysed accord
ing to  num ber and  age o f ducklings, the 
presence of one or tw o accom panying adults, 
and in relation  to  place and tim e of breeding 
(Table 1). P resum ably som e of the records 
of tw o adults in attendance could apply to  
tw o females and no t necessarily male and 
female, since in five of the six species only an 
expert can tell the  sexes ap a rt in the field. 
However, my own records indicate th a t the 
incidence of tw o females accom panying the 
sam e brood  is rare, and  th a t it is quite in 
order to  regard the tw o attending  adults as 
male and female parents.

Brood care

I t is clear from T able 1 th a t in the Cape Teal 
bo th  parents alm ost invariably accom pany 
their young, and th a t the male norm ally 
rem ains w ith the female and  the ducklings 
until they reach flying age. H ow  much longer 
the pair and parent-young bonds may persist 
is no t know n.

The African Black D uck is the only o ther 
species, of the five rem aining here, in which 
males have been observed accom panying 
females with well-grown young. However, 
the evidence for this is am biguous, due to  the

Table 1. Incidence of male and female parents accompanying broods. Figures in parentheses
represent numbers of broods accompanied by both parents, other figures refer to broods 
accompanied by females only

Species

No. broods and age (in weeks) 
of ducklings Total no. 

broods 
observed0-1 1-3 3-5 5-7

A. sparsa 11 9 7 6 33
(2) (2) (4)

A. capensis 3 4 1 2 10
(40) (28) • (15) (13) (96)

A. undulata 98 89 57 40 284
(10) (4) (14)

A. erythrorhyncha 18 19 11 7 55
(8) (11) (5) (24)

A. punctata 5 5 5 2 17
(1) (1) (2)

A. smithii 86 66 46 27 225
(21) (8) (4) (33)
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species’ secretive habits, its localized and 
‘difficult’ hab itat, and  o ther factors which are 
responsible for a  general paucity of observa
tions and unsatisfactory, incom plete records 
(Siegfried, 1968). C urren t work, involving 
individually m arked  wild birds, indicates tha t 
the African Black D uck has a  long-standing 
or perm anent p a ir bond. It is p robable  (Sieg
fried, 1968), th a t the males tem porarily  desert 
their m ates w ith young broods, bu t rem ain 
in thesam e general area (the perm anent hom e 
range of the pair) and later rejoin the female.

There is one record of a Cape Teal male 
m oulting wing feathers while accom panying 
a female with a b rood . There are no observa
tions of brood-accom panying males directly 
helping to  care for the young. There are 
isolated records o f brood-accom panying 
males driving off conspecific males in the 
Red-billed Teal and the Cape Shoveler, but 
this behaviour has no t been observed in the 
African Yellowbill and  H o tten to t Teal. In 
the Cape Teal brood-accom panying males 
frequently drive away o ther males. H ow 
ever, the m ale’s aggressiveness is usually 
associated w ith Inciting by the brood  female 
and thus appears to  be an expression of 
sexual behaviour ra ther than  defence of the 
young. Such paren tal behaviour as brooding, 
d istraction  display, active defence of young 
and leading them  to  safety are perform ed 
solely by the female. Thus, males which 
accom pany females w ith broods apparently  
do so as an  extension of the pair bond 
th rough  the a ttrac tion  provided by the 
female, and the presence of the brood  itself 
exerts no extra inducem ent. O f course the 
m ale’s attendance could still p rom ote sur
vival of the young th rough  enhanced pre
d a to r detection.

The Cape Shoveler, H o tten to t Teal and 
African Yellowbill males do no t regularly 
accom pany their m ates w ith broods. The 
Red-billed Teal occupies a position in ter
m ediate betw een these three species and the 
Cape Teal. In the African Yellowbill and to  
a  greater extent in the Cape Shoveler it is 
evident th a t som e males do continue, for a 
lim ited time, to  associate w ith their m ates 
while their ducklings are young; the in
cidence of this behaviour appears to  be m ore 
frequent in these species than  in their N orth  
A m erican counterparts, the M allard  A. 
platyrhynchos and  N orthern  Shoveler A. 
clypeata (ef. O ring, 1964).

In  the Red-billed Teal and  Cape Shoveler 
(the tw o species w ith sufficient da ta  for com 
parison) the paren ta l m ale’s presence appears 
to  be of no advantage to  the size of the brood  
(Table 2); which tends to  bear ou t the con
tention  th a t in these species selection for the

Table 2. Mean brood size in relation to age and 
parental accompaniment. Figures 
in parentheses represent broods 
accompanied by both parents, other 
figures refer to broods accompanied by- 
females only. Sample sizes are given in 
Table 1

Species
Mean brood size in 

relation to age (in weeks)

0-1 1-3

A. ervthrorhyncha 7-16 6-42
(7-12) (5-10)

A. smithii 7-00 5-12
(6-72) (4-42)

m ale’s a ttendance has operated  mainly for 
reasons o ther th an  increased survival and 
success of the brood  per se. Broods hatched 
early in the season were no m ore often 
attended  by males th an  late-hatched ones, 
bu t this conclusion is based on inadequate 
data. The d a ta  were insufficient to  com pare 
the incidence of m ale attendance in different 
geographical areas o f breeding. Such com 
parisons, particularly  in the Red-billed Teal, 
m ight con tribu te  m uch tow ards understand
ing how and why the m ale’s behaviour varies.

Ecological synopsis

Before exploring w hether relationships be
tween paren t and  young can be correlated 
w ith m orphological and behavioural char
acters of the various species, it is necessary 
to  report certain  ecological features of funda
m ental im portance as selective pressures 
shaping the species. Synoptical accounts are 
set ou t below, based on personal observa
tions supplem ented by inform ation taken 
from the literature. They are substantially 
correct in outlin ing  the generalized condition 
applicable to  each species, and should be 
regarded as no m ore th an  that. The accounts 
are com piled from  (a) da ta  collected in those 
parts  of the natu ral range of a species in 
which it is m ost num erous, and (b) from 
populations which are not, o r very little, 
affected by m an-m ade changes to  the en
vironm ent. The m ain artificial factor, which 
has a  considerable bearing on the ecology 
of southern  African waterfowl, is the ever- 
increasing m ultitude of w ater storage and 
irrigation  schemes; these are m ost developed 
in the R epublic o f South  Africa. However, 
there are still extensive areas of southern  
Africa which contain  pristine w etlands and
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their populations of waterfowl. The biologist 
cannot evaluate the survival value nor in ter
pret properly the evolutionary  significance 
of an anim al’s behavioural (or other) ad ap ta 
tions w ithout recourse to  a study of the 
natu ra l condition. M oreover, recently it has 
becom e clear th a t features of social behaviour 
can vary considerably w ithin a  species, with 
different populations show ing adaptive 
m odifications m ost effectively appropriate  
to  the ecological circum stances under which 
they live (C rook, 1970; W atts & Stokes, 
1972).

African Black Duck

Tem perate zone. Localized and  now here 
num erous. Inhabits perennial rivers and 
stream s. Sedentary w ith a perm anent hom e 
range. U sually  in pairs and never congregates 
in to  large groups. A regular, annual, seasonal 
breeder. Social courtsh ip  reduced.

Cape Teal

T em perate zone. Locally com m on. M ost 
typically inhabits alkaline w aters of short
lived nature  in arid  areas. N om adic, with 
long-distance movem ents. U sually  in pairs 
and  small parties, occasionally forms flocks 
of 100 or more. Irregu lar opportun istic  
breeder; breeding varying w ith erratic  and 
sporadic rainfall. Social courtsh ip  occurs.

African Yellowbill

Tem perate zone. W ildspread and  num erous. 
F ound  on m ost w aters including flood- 
plains, lakes, vleis and large rivers in relatively 
w ell-watered regions. Resident, w ith local 
short-distance movem ents. U sually  in pairs 
and small parties, though  often encountered 
in flocks of a hundred or m ore. A regular, 
annual seasonal breeder. Social courtship 
occurs.

Red-billed Teal

M ainly tropical zone. W idespread and  very 
num erous the m ost num erous of the Ana- 
tini in southern  Africa. F ound  on m ost 
waters, but especially flood-plains and 
lagoons in relatively w ell-watered regions. 
M ainly resident, w ith local short-distance 
m ovem ents. Also partly  nom adic popu la
tions w ith extensive long-distance dispersal 
in the dry season. U sually in pairs, o r small

parties, but often encountered  in flocks of a 
thousand  o r more. A regular, annual, sea
sonal breeder in w ell-watered areas of regular 
rainfall. Social courtship  occurs.

H ottentot Teal

T ropical zone. Localized and now here 
num erous. Found  m ainly on perm anent 
sheltered waters, bu t also floodplains in rela
tively w ell-watered regions. Resident, with 
local short-distance movem ents. U sually in 
pairs and small parties. A regular, annual, 
seasonal breeder. Social courtship  occurs.

Cape Shoveler

T em perate zone. Locally com m on and 
num erous. Inhab its m ost typically shallow, 
seasonal vleis in areas of dependable rainfall. 
Suspected m igrant with long-distance m ove
ments, though  p art of th e  popu la tion  is 
resident. U sually in pairs and  small parties, 
though  often encountered  in flocks of a 
hundred o r more. A regular, annual, seasonal 
breeder. Social courtship  occurs.

Pair-bond

The point m ade by W eller (1968), th a t the 
Anas males which com m only accom pany 
females w ith broods are those which have 
relatively long lasting pair-bonds, only 
applies here to  the C ape Teal. The African 
Black D uck’s riverine hab ita t provides 
peculiar condition; a sedentary, anti-social 
way of life coupled w ith a long-standing or 
perm anent pair-bond are the species’ m ain 
behavioural adap ta tions (Siegfried, 1968). 
The male usually does n o t accom pany his 
female w ith the brood.

Although m uch of sou thern  Africa is either 
arid  or sem i-arid, receiving irregular and 
unpredictable rains, there are only two 
anatids typical of these areas— the Cape Teal 
and  the Cape Shelduck Tadorna cana. The 
rest of the waterfowl com m unity tends to  be 
concentrated  in the better-w atered areas of 
either the tropical or tem perate zones (Sieg
fried, 1970). In  the C ape Teal it is assumed 
tha t the long-standing pair-bond  is related 
(though no t exclusively so) to  the species’ 
need to  take advantage of unpredictable 
breeding opportunities. N on-breeding Cape 
Teal, paired as well as unpaired  birds, gather 
together on m ore perm anent w aters where
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they take part in social courtship  the whole 
year round. N o t only are new pair bonds 
form ed but existing ones are continually 
tested and reinforced, m aintaining the birds 
in an alm ost constan t state of synchronized 
readiness for breeding. It is necessary for the 
m em bers of a p a ir to  travel together and  to 
be ready to  establish territo ry  and initiate 
nesting early in response to  the erratic 
presence of short-lived habitat. This does 
not, however, entirely explain why the pair 
bond rem ains in tact once incubation  has 
started.

O n a basis o f species counts alone, in 
southern  Africa generally, there are at least 
four times as m any potential p redators on 
waterfowl nests th an  there are in m ost o f the 
H olarctic region. In  the arid  and sem i-arid 
areas Cape Teal often construct their nests in 
a m inim um  of cover. In  addition  to  predators, 
flash flooding o r rap id  drying up of breeding 
w ater com m only contribute to  the destruc
tion  of eggs and  ducklings. The C ape Teal, 
to  realize its m axim um  reproductive po ten
tial, m ust be ready no t only to  nest early, but, 
if unsuccessful, to  m ake repeated attem pts at 
breeding and the short-lived hab ita t may not 
perm it tim e for renewed courtship, re-pairing 
and establishm ent of territo ry  following on 
nest or b rood  destruction. The pale grey 
plum ages of adults and dow ny young blend 
well with the brine-encrusted saline pans, 
devoid of em ergent cover, which are preferred 
breeding habitat. B roods are perhaps rela
tively m ore vulnerable to  p redators when 
feeding along these open shorelines, and the 
presence of bo th  parents p robably  im proves 
detection o f p redato rs and enhances survival 
of the young.

In the African Yellowbill social courtship 
and pair form ation tend to  occur seasonally 
(Rowan. 1963). This is m ore especially true  in 
the Cape Shoveler (Siegfried. 1965). However, 
casual observations give the im pression tha t 
the incidence of these behaviour patterns is 
considerably less com pressed in tim e and  less 
intense in ra te  of perform ance th an  in their 
no rthern  counterparts, the M allard  and  the 
N orthern  Shoveler. In the southern  species 
there is opportun ity  for repeated social cou rt
ship and breeding over a relatively extended 
period.

The prolonged pair-bond  appears to  be 
better developed in the C ape Shoveler than  
in the African Yellowbill (Table 1). Generally, 
in the food-specialist Shovelers a m ated male 
needs to  expend m uch tim e and energy in 
establishing and defending a discrete, exclu
sive territo ry  to  provide his m ate with the 
opportun ity  to  feed unhindered, for building 
up energy reserves for egg laying and incuba

tion  (Seym our, 1971; personal observation). 
I t stands to  reason th a t energy and time 
savings will accrue to  thosa  Shovelers which 
are already paired when attem pting to  re
place clutches.

In the African Yellowbill, as in the M al
lard, feeding is less specialized, the breeding 
female ranges m ore widely, and, conse
quently, the m ale’s role is less im portan t in 
ensuring opportun ities for the female to  feed. 
In  the African Yellowbill, and in the M allard, 
a p roportion  of all ‘rape-flights’ (M cKinney, 
1965) appear to be initiated by re-nesting 
females which have been deserted by their 
m ates; the rape-flight culm inates in fertiliza
tion  of the eggs. R ape is rare in  Shovelers 
(M cKinney, 1970).

If the preceding argum ents are correct in 
their claims for advantages accruing through 
extended pair-bonds, w hat of the opposite? 
W hy are the bonds in the African Yellowbill, 
C ape Shoveler and  H otten to t Teal no t as 
durable as in  the C ape Teal? W hat factors 
are involved in the term ination  of the bond? 
According to  Sibley (1957), the males of 
no rthern  hem isphere A natini desert their 
m ates early in the cycle because their bright 
plum age m ight increase the risk of danger to 
their females and  progeny by draw ing the 
atten tion  of p redators. This explanation  can
no t be invoked for the dull-plum aged, m ono
m orphic southern  species. F o r northern  
species, Selander (1966) suggested spatial 
separation  of the sexes as a m echanism  
ensuring adequate food resources for the 
young. In  the no rth  food is abundantly  avail
able for a relatively short time. In  no rthern  
Anatini, selection has operated in num erous 
ways to  bo th  shorten and  maximize the re
productive effort : clutches are larger, incuba
tion  periods are shorter and grow th rates of 
ducklings are faster than  in their southern 
counterparts (Kear, 1973). U nder these con
ditions, the suggestions m ade by Sibley and 
Selander are plausible, and, in addition , selec
tion  w ould favour early term ination  of the 
pair-bond  so th a t the annual m oult, as an 
extra-energy dem anding process, occurred 
in the sexes at different times and places 
before m igration.

In those parts  of w ell-watered southern  
Africa which receive predictable rains the 
whole reproductive cycle, from  start of social 
courtship  th rough  to  fledging of the brood, 
and post-breeding m oult, occupies a  longer 
period and the individual’s breeding cycle 
proceeds at a slower rate th an  in the H ol
arctic. There are, of course, seasonal periods 
of food abundance and scarcity, but the 
extremes of northern  clim ates are absent. 
P roductiv ity  even during the m ost favour
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able tim e of the year is well below th a t 
found in the north . Thus, there is relatively 
less food available at the sam e tim e to  parents 
and  young in the south, and  Selander’s (1966) 
suggestion could apply here as well. H ow 
ever, it seems m ore likely th a t selection 
favours early onset of m oult in males, since 
social courtsh ip  com m ences as soon as the 
m oult is over and because those males which 
are first ready to com m ence the new cycle of 
social courtship  will be those which have 
m oulted  early. These males presum ably have 
an advantage in obtain ing m ates; and there 
is no evidence to  suggest th a t males and 
females ever occupy separate geographical 
areas, as is the case in ‘w intering’ populations 
of certain H olarctic m igrants.

The ecological condition  is different for the 
Cape Teal. The ephem eral breeding hab itat 
can be extremely productive. Presum ably, 
this allows the male to  stay w ith the female 
and  brood  and  to  exercise his final advantage, 
in term s of his genetic contribu tion , by en
hancing survival of brood, an d /o r giving him 
an edge for future breeding attem pts. In te r
estingly, the Cape T eal’s incubation  period is 
shorter than  those of the o ther southern 
African Anatini. The longest belongs to  the 
African Black Duck, which lays the smallest 
clutch of all, and whose hab ita t is considered 
to  be relatively poor in p roducing food (Sieg
fried, 1968).

So far discussion has focussed on the Cape 
Teal, African Yellowbill and C ape Shoveler. 
Besides being the best know n of the six 
species, they represent fairly clear-cut ex
am ples of species which have either a long 
or a  short pa irbond . Relatively little is know n 
abou t the H o tten to t Teal. T he Red-billed 
Teal has been left until last, because it does 
no t fit neatly in to  one of the tw o categories 
of pa ir bonding considered thus far. The da ta  
assem bled (Table 1) clearly indicate th a t cer
tain  birds m aintain  a long bond and others 
a short one. Based on casual observations, 
it appears th a t broods are accom panied m ost 
often by bo th  parents when they occur on 
waters from which o ther Red-billed Teal are 
absent. U sing the ecological prem ise applied 
to  the o ther species, the Red-billed Teal con
dition can be explained only if considerable 
segm ents of the population  are exposed to, 
and  respond to , different environm ental pres
sures. There is am ple evidence from  ringed 
birds (W interbottom . 1964) to  indicate that 
Red-billed Teal w ander extensively in the 
arid and  sem i-arid areas, where they also 
breed. Presum ably  these birds w ould be sub
jected to  ecological pressures sim ilar to  those 
prevailing on the Cape Teal. I t is no t know n, 
however, to w hat extent they com prise a

group distinct from the m ain population  
inhabiting the w ell-watered tropical areas. 
Conceivably, there might be variable be
haviour in the same individuals under dif
ferent environm ental conditions.

Plum age

A ccording to  Weller (1968), in southern  
anatids a sexually m onom orphic(and  usually 
dull) plum age is ow ned by those forms which 
show a tendency tow ards perm anent pairing, 
an extended period of courtship, reduced 
m igration, and the absence of an  ‘eclipse’ 
plum age in males. Am ong southern  African 
Anatini, the Cape Shoveler is the only species 
with perm anent sexual d im orphism  in p lu
m age; it also is the only species in which 
apparently  a m ajor segm ent of the popu la
tion performs regular m igration (Siegfried, 
1965). T hus in this case sexual dim orphism  
in plum age appears to  be correlated with 
m igration, and casual observations suggest 
tha t the species’ social courtship  is m ore 
strictly seasonal and  com m ences later in the 
yea rth an  th a t of the resident African Y ellow- 
bill in the same geographical area. Since the 
two species differ little in their local breeding 
peaks, the Yellowbill a  few weeks ahead of 
the Shoveler (Rowan, 1963; Siegfried, 1965), 
it stands to  reason tha t the Cape Shoveler 
has a relatively shorter pa ir-bond  before 
in itiating nesting. T hus if tenu re  of pair-bond 
is to  be m easured from tim e of first pairing 
to tim e of first nesting then the C ape Shoveler 
fits W eller’s (1968) proposition  th a t: ‘in fact, 
strongly m igratory  segm ents o f duck popu la
tions at any latitude m ay be less p rone 
tow ard perm anent pairing’. The fact tha t in 
the Cape Shoveler pair-bond  m ay endure 
well in to  and beyond incubation  seems of 
lesser im portance in relation  to  the develop
m ent of sexual dim orphism . W hat does seem 
to be critical, and  com m on to  regular 
m igrants, a t all latitudes, is th a t their annual 
tim e and energy budgets perm it only rela
tively com pressed bouts of courtsh ip  tending 
to  be restricted to  a short season. T am isier’s 
(1972) studies on E uropean Teal Anas crecca 
on their w intering grounds po in t to  the need 
for individuals to  balance tim e spent on 
courtsh ip  against the energy—expenditure 
and predation  risks involved; the birds 
spent relatively little tim e on courtship , which 
occurred m ainly tow ards th e  end of the win
tering period.

In the southern  African A natini, taken  as 
a group, courtship com m ences a new cycle 
as soon as breeding and  the annual m oult are 
com pleted; and  the ecological conditions



perm it a relatively extended period of social 
courtship, and probably  the form ation of 
longer-lasting pair-bonds, prior to  actual 
breeding. The striking male plum age features 
o f no rthern  birds apparently  evolved pri
m arily in response to  intense com petition for 
mates, in the relative absence of opposing 
selection pressures. Conceivably in response 
to predation , the dull-plum aged Red-billed 
Teal and Cape Teal are reported  to  have 
reduced and simplified their postures and 
vocalizations in courtship  displays (K alten- 
häuser, 1971), and  the African Yellowbill and 
Black Duck tend  to  perform  their courtship 
activities after sunset (personal observation). 
It seems likely th a t sexual dim orphism  or 
m onom orphism  in plum age will be under
stood fully only when m ore is know n about 
tim e/energy budgets and predation  pres
sures. It is suggested th a t for m any dim orphic 
A natini the food and  feeding situation  affords 
a short period o f intense, e laborate social 
courtship. In m onom orphic forms, predation  
pressure is heavier and a lower bu t m ore 
sustained level of food perm its a  longer 
period for m ore frequent, less intense, less 
e laborate social courtship. M ales of southern 
hem isphere anatines a t high latitudes, with 
relatively short periods of high productivity, 
tend, as in northern  m igrants, to  have bright 
plum age; this applies to  certain species of 
Anas in southern  Australia. New Z ealand and 
South America.

It is possible to  invoke the sam e ecological 
correlates in  seeking to  explain the evolution 
of reduced sexual dim orphism  and simplified 
social courtsh ip  displays in certain isolated 
island races derived from m ainland Anas 
stocks. An essentially ecological explanation 
w ould differ quite radically from the hypo
thesis developed by Sibley (1957) and 
advanced further by Johnsgard  (1960, 1963, 
1965). These au tho rs claim ed th a t conspicu
ous male plum ages are present in those 
northern  A natini which occur together, and 
were evolved specifically as a m echanism  to 
avoid hybridization. In presenting their case 
both  au thors stressed the island situation  in 
a sort ofinverted argum ent ; th a t since insular 
populations are separated  from closely re
lated species, the chances of hybrid m atings 
are minim al and hence selection for bright 
m ale plum age is relaxed. However, m ore 
recent studies of Anas species have failed to  
produce evidence th a t m ale plum age bright
ness is a  reinforcer for preventing hybrid iza
tion  (Johnsgard, 1967). In  addition , those 
races of Anas.(e.g. G reenland M allard A.p. 
conboschas) which inhab it islands with eco
logical extremes tend to  retain  bright p lu
mage in males.
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Sibley (1957) explained the lack of sexual 
dim orphism  in m any southern  hem isphere 
A natini by speculating th a t these species were 
ecologically segregated to  a greater degree 
than  species in the no rth , resulting in de
creased chances for hybridization. This argu
m ent does no t fit the facts, as poin ted  ou t by 
Siegfried (1965) and  W eller (1968). In con
trad istinction  to  Sibley and Johnsgard , it is 
subm itted th a t in m ost no rthern  anatines 
enhanced sexual selection, as an ecological 
effect, is prim arily  responsible for favouring 
conspicuous male plum age, and th a t these 
bright plum ages m ainly function epigamic- 
ally (a ttracting  and  stim ulating females) and 
intrasexually (com peting with conspecific 
males) in social courtship. It is logical to  
assum e th a t in the species of A natini occur
ring together, selection for isolating m echan
isms basically resorts to  vocalizations and 
postural displays (rather than  bright colours 
per se), since these signals can be m ade effec
tive as and when necessary. M ost m orpho
logical characters, on the o ther hand, also 
com prise o ther adaptations.

Finally, W eller (1968) suggested tha t loss 
of the ‘eclipse’ plum age in N eotropical Ana- 
tini might be due to  the irregularity of 
breeding seasons, and th a t birds constantly  
in breeding plum age have an  advantage in 
being ready to  pair a t short notice whenever 
environm ental conditions perm it. F rom  the 
foregoing accounts it is clear th a t W eller’s 
m ould does no t accom m odate the southern  
African species, the m ajority  of which are 
regular seasonal breeders, but, nevertheless, 
have no eclipse. The eclipse can be regarded 
as a special cryptic plum age, increasing 
chances of survival of m oulting males which 
are norm ally brightly coloured. P redato rs 
and o ther factors, induce m oderation  and 
com prom ise selection for brightness. Thus, 
the males in a particu lar popu la tion  will be 
as conspicuous as is advantageous w ithin 
the confines of particu lar ecological limits. 
If selection for brightness proceeded from an 
original state of dull plum age (w hether the 
sam e as th a t of the female o r not) and  went 
no further th an  a  po in t beyond which it would 
be disadvantageous to  go, then th a t bright 
plum age w ould always be w orn since a t no 
tim e would it be especially disadvantageous 
to  the individual. If, however, the degree of 
brightness is such th a t its continued presence 
is d isadvantageous to  the individual during 
its m ost vulnerable period (the moult), then 
selection for a special cryptic plum age for 
th a t period could be expected. In this regard, 
the shovelers present an interesting case. 
T here are four species, the N orthern  Shove
ler, Cape Shoveler, A ustralian and New
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Z ealand Shoveler Anas rhynchotis and Red 
Shoveler A. platalea, w ith m ale plum age 
ranging from m ost bright in the N orthern  
Shoveler to  least bright in the Cape Shoveler. 
The N orthern  Shoveler has an  eclipse; the 
Cape Shoveler lacks a special eclipse and is 
perm anently  brighter th an  th e  female. The 
A ustralian and  New Z ealand Shoveler is con
siderably brighter than  the C ape Shoveler 
and  has an  eclipse plum age (F rith , 1967).

In concluding this discussion, m uch of 
which is speculative, it is desirable to  em pha
size the m odern  view (e.g. C rook, 1970; 
O rians, 1971) th a t ecological factors are in
trinsic in determ iningthe evolution of m ating 
and  spacing systems of anim als. In  the final 
analysis, it is likely th a t food and feeding 
ecology, w ith a ttendan t energy budgeting, 
will prove of fundam ental im portance to  our 
understanding of social systems in the Ana- 
tini. Study of the ecological origins of w ater
fowl behaviour has been neglected ; and  Illese 
studies are needed as m uch as the psycho
logical and phylogenetical ones.
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Summary

The incidence of males accompanying females 
with broods is compared in six Anas species: 
African Black Duck A. sparsa, Cape Teal A. 
capensis, African Yellow'bill A. undulata, Red
billed Teal A. erythrorhyncha, Hottentot Teal A. 
punctata and Cape Shoveler A. smithii. Males 
accompany females with broods in those species 
which have extended pair-bonds. Length of pair
bond is influenced by ecological factors which 
shape a species’ social behaviour as well as features 
of its morphology. It is suggested that plumage 
brightness in males evolved as a result of sexual 
selection. In migratory forms the ecological con
ditions, regulating time and energy budgets, afford 
a relatively short period for elaborate, intense 
social courtship. Regular migrants have sexually 
dimorphic plumage. Most residents and nomads 
are monomorphic; this is attributed to heavier 
predation pressure and a lower but more evenly 
sustained productivity of food, permitting a rela
tively extended period for less intense, less 
elaborate social courtship.
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