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The adaptive significance of polyandry by female birds in the absence of direct benefits remains unclear. We determined the
frequencies of polyandrous mating and multiple paternity in the ruff, a lekking shorebird with a genetic dimorphism in male
mating behavior. More than half of female ruffs mate with, and have clutches fertilized by, more than one male. Individual
females mate with males of both behavioral morphs more often than expected. Polyandrous mating was more likely following
copulation interference, but interference was uncommon. The multiple paternity rate of ruffs is the highest known for avian
lekking species and for shorebirds. The general hypothesis that pair-bond constraints are the major selective factor favoring
multiple mating in birds does not predict our findings. Active genetic diversification, which has been widely dismissed as a
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Table 1
Frequency of mating for monogamous and polyandrous reeves
within and between mating visits

Within single mating visit

Matings
(mean � SE)

n
visits

Between mating visits

Matings/visit
(mean � SE)

n
reeves

Single mating 1.0 187

Multiple mating
1 Male 2.9 � 0.2 81 1.5 � 0.3 3
2 Males 2.7 � 0.2 21 2.0 � 0.7 6
3 Males 3.3 � 0.3 3

Uncertain 3

Table 2
Number of days visiting leks, lek visits, and mating attempts for
females of different mating categories (mean � SE)

Days Mating
Matings visiting Visits attempts n

None 1.6 � 0.2 2.2 � 0.4 0 27
1 2.2 � 0.4 3.6 � 0.8 1 9
�1 Monogamous 2.2 � 0.4 4.0 � 1.1 3.0 � 0.4 12
�1 Polyandrous 2.8 � 0.4 5.0 � 0.7 5.2 � 1.0 13

2 Males 2.6 � 0.4 4.5 � 0.6 4.5 � 1.2 10
3 Males 2 3 10 1
5 Males 4.0 � 1.0 8.5 � 2.5 6.5 � 0.5 2

Table 3
Frequencies of multiple paternity among broods with different
brood sizes (multiple paternity/total)

Sample size obtained per
brood of 4

Year 2 3 4 All

1987 1/1 — 1/3 2/4
1989 2/5 5/9 2/2 9/16
1990 1/3 4/7 1/4 6/14
Total 4/9 9/16 4/9 17/34

Three broods had three fathers.

laying and 22 for incubation (see Methods), reeves visited the
lek for about 1 week before laying their first egg. Females
mated on about 1 lek visit in 10 (Lank and Smith, unpub-
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Table 4
Copulation rate (mean � SE) per mating visit type with respect to
behavioral morph of male partner

Male morph

Independent Satellite

Mating visit type Rate n Rate n

Single 1.0 130 1.0 51

Multiple
Monogamous 3.0 � 0.2 65 2.2 � 0.2 10
Polyandrous

Single 1.0 22 1.0 16
Multiple 3.0 � 0.5 6 2.0 � 0.0 2

Total single 1.0 152 1.0 67
Total multiple 3.0 � 0.2 71 2.2 � 0.2 12

Table 5
Mating combinations of individual females with respect to male morph

Ind 	 Ind Sat 	 Ind Sat 	 Sat �2 p

Within visit
Observed 9 14 0
Expected (population ratio) 16.24 6.19 0.57 13.65 .003
Expected (lek ratio) 14.65 7.41 0.94 8.98 .030

Between visits
Observed 3 2 1

Ind � independent, Sat � satellite.

broods. If we conservatively assume a mean of 1.6 fathers per
brood, based on our incomplete sample, we expect that 3 of
the 12 single-paternity clutches with incomplete information
in Table 3 were multiply sired. Thus we estimate a multiple
paternity rate of 59%.

Female mating behavior with respect to male morph

Reeves mating with independent males were more likely to
mate multiply during a mating visit than those mating with
satellites (Table 4; �2 � 8.11, df � 1, p � .004). Among mul-
tiply mating females, those mating with independents copu-
lated more often per mating visit than those mating with sat-
ellites (3.0 vs. 2.2, t � 3.55, df � 41.2, 1,
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estimated for any lekking bird species (Lanctot et al., 1997;
Wiley, 1991) and also the highest for any shorebird species
(see references in Johnson and Briskie, 1999; see also semi-
palmated plover, Charadrius semipalmatus, 4%: Zharikov and
Nol, 2000; ringed plover, Ch. hiaticula, 0%: Wallander et al.,
2001; great snipe, Gallinago media, 2/7 families: Bailey, Kålås
JA, and Burke, unpublished data; Wilson’s phalarope, Phal-
aropus tricolour, 0%: Delehanty et al., 1998; red-necked phal-
arope, P. lobatus,
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