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FORCED COPULATION IN CAPTIVE MALLARDS
(ANAS PLATYRHYNCHOS): . TEMPORAL FACTORS
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James Ford Bell Museum of Natural History, Department of Ecology and Behavioral Biology,
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Abstract. A study of temporal trends in forced copulation was conducted in flight-pens with eight pairs
of captive mallards to test the hypothesis that forced copulation is an evolved breeding strategy in
waterfowl. Significantly more forced copulation attempts were directed at females during egg-laying
than during the non-laying period preceding laying, and few forced copulations occurred after the laying
of the last egg of the clutch. Most forced copulations occurred in the morning when the females were
leaving the nests after egg-laying. Thus, forced copulations occurred at times when fertilization was
most likely to result, supporting the insemination strategy hypothesis.

Pair-bonding is characteristic of mating systems
in all tribes of Anatidae with only a few excep-
tions (Heinroth 1911; Delacour & Mayr 1945;
Kear 1970). Mates perform pair copulations,
which are typically preceded and followed by
characteristic displays (Johnsgard 1965). In
many species of ducks, however, paired males
also pursue other females and forcibly copulate
with them (McKinney et al., in press). Heinroth
(1911) believed that in species such as the mal-
lard (Anas platyrhynchos), males are combining
pair-bonding with promiscuity in what Trivers
(1972) has called a ‘mixed male reproductive
strategy’. The idea that forced extra-pair
copulations! could contribute significantly to
the fertilization of eggs gained support from
Smith’s (1968) finding that in northern pintails
(4. acura), pursuits by males after females
peaked in frequency immediately before and
during the egg-laying period. Similar observations
were made by Barrett (1973) and Cheng et al.
(1979) on captive mallards and by McKinney &
Stolen (1982) on captive green-winged teal (A.
crecca). Recently, Burns et al. (1980) showed
that eggs of captive mallards can be fertilized by
forced copulation (FC).

In order to test further the hypothesis that
paired males of these species of dabbling ducks
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1Waterfowl ethologists have generally followed Lorenz
(1951-53) in calling this behaviour ‘rape’. Although
apt and convenient, this term has moral and legal impli-
cations and sensational overtones that many people find
ohjectionable. If this behaviour proves to be an evolved
reproductive strategy of males in certain species, it
seems betier to use a neutral, descriptive term free from
anthropomorphic implications (e.g. Gladstone 1979:
Fujioka & Yamagishi 1981).
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are adopting a mixed reproductive strategy, we
predicted that forced copulation attempts should
(a) be directed primarily at females in pre-laying
and laying condition, and (b) be most frequent
at times of day when the chances of successful
fertilization are highest. These predictions were
tested in the following study of captive mallards.

Methods
Flight-pen Study

This study was carried out concurrently with
the experiment reported by Burns et al. (1980).
In April 1978, two pairs of a wild-type male
and dusky female (WM + DF) mallard combina-
tion and two pairs of a dusky male and dusky
female (DM+DF) combination were intro-
duced into each of two adjacent flight-pens each
measuring 27.5 mx 27.5 mx 3.6 m high with a
large centre pond and four peninsulas, allowing
space for all pairs to set up small breeding ter-
ritories (described in McKinney 1967). The
dusky trait is a recessive plumage mutation
(Jaap 1934; Lancaster 1963), and was used as a
genetic marker for determining paternity of the
progeny in the study reported by Burns et al.
(1980). The birds had been allowed to pair dur-
ing the previous winter by free choice of mates.
Each bird was individually marked with a
coloured nasal saddle (Doty & Greenwood
1974) so that it could be identified from the
blind overlooking both flight-pens.

From 17 April to 21 June, 1978, we made
daily 3-h observations starting at sunrise. Whole-
day observations (from sunrise to sunset) were
also carried out on 17 May, 25 May, and 3 June,
during the peak of the breeding season.

All major interactions (e.g chases, pair copu-
lations, and forced copulation attempts) and
nesting activities of each female were recorded.







