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Conspecific nest parasitism (CNP) is relatively frequent 
among precocial species and several hypotheses for this 
pattern have been suggested (Rohwer and Freeman 
1989, Lyon and Eadie 1991, Sorenson 1992). I report 
here observations made at the nest of a Sora, Porzana 
Carolina, which suggest both the occurrence of CNP as 
well as very fine egg discrimination in this species. 
Recognition and rejection of parasitic eggs is a well 
documented defense in some hosts of obligate brood 
parasites (e.g., Rothstein 1975, Davies and Brooke 1989) 
but may also evolve as a response to CNP (Freeman 
1988; Jackson, in press). Intraspecific egg discrimina- 
tion, however, has been verified in very few species 
(Arnold 1987). The following observations were made 
near Minnedosa, Manitoba, an area characterized by 
high densities of small wetlands and breeding water- 
fowl (see Kiel et al. 1972). 

On 25 June 1986, I found a Sora nest in dense white- 
top grass, Scholochloa festucacea, in 20 cm of water 
along the edge of a small (0.65 ha), shallow wetland. 
Twelve eggs were visible in a single layer in the nest 
bowl whereas three additional eggs were partially bur- 
ied in the nest material under the rest of the clutch. 
These three eggs were slightly different in appearance 
from the other 12, having fewer and smaller spots, a 
slightly lighter background color, and less glossy ap- 
pearance. The latter was perhaps a consequence of hav- 
ing been buried and not in contact with the plumage 
of the incubating bird. The three buried eggs were also 
the smallest in the nest, ranging from 8.49to 8.61 cm3 
compared to 8.80 to 9.37 cm3 for the other 12 eggs 
(volume calculated as 0.51 x LW2, Hoyt 1979). The 
three buried eggs were distinctly cooler to the touch 
than the other 12. I immediately suspected that these 
eggs were laid by another female, but because of the 
very slight differences in egg color and markings, I 
carried out the following series of impromptu experi- 
ments. 

(1) I marked the three buried eggs with a single black 
dot on the large end of the egg and marked the re- 

’ Received 14 February 1995. Accepted 25 April 
1995. 

2 Present address: Museum of Zoology, University 
of Michigan, Ann Arbor, MI 48109-1079. 

maining 12 eggs with a dot on the small end. I then 
placed three of the 12 presumed “host” eggs in the 
depression in which the three “odd” eggs were found. 
I left the remaining nine “host” eggs and three “odd” 
eggs in one layer in the nest bowl. On 26 June, only 
12 eggs were visible in the nest. Finding none outside 
of the nest, I removed the 12 remaining eggs and care- 
fully spread the nest material apart. I found the three 
missing eggs buried at least 3 cm below the level of the 
nest bowl; two of the eggs were at water level. These 
were the same three eggs that were partially buried 
when the nest was originally found. In addition, my 
marks on the 12 “host” eggs had become very faint 
whereas the dots on the three buried eggs were not 
worn at all, suggesting that they had been buried soon 
after the incubating bird returned to the nest on the 
previous day. (2) Attempting the experiment again, I 
removed three of the “host” eggs from the nest site 
and left nine “host” eggs and the three “odd” eggs in 
a single layer in the nest bowl. By 27 June, the same 
three eggs were again deeply buried in the nest material 
and nine “host” eggs remained in the nest bowl. (3) I 
returned the three “host” eggs taken away on the pre- 
vious day and removed the three buried eggs from the 
nest site. On 29 June, all 12 “host” eggs were still in 
the nest bowl. (4) With a red, permanent marker, I 
colored over and slightly enlarged about 30 spots on 
one of the 12 “host” eggs. On 30 June, this egg was 
buried out of sight but only slightly below the level of 
the nest bowl. I retrieved the egg and left it with the 
rest of the clutch. 

Also on 30 June, at least five days after any other 
egg was laid, a new egg (the 16th overall) appeared in 
the nest. This egg was smaller (7.86 cm)), more pointed, 
and had a darker background color and smaller spots 
than any of the other 15 eggs. This last egg was not 
buried during the next three days, although it was per- 
haps less like the “host” clutch than the three eggs that 
were originally buried. On 3 July, all 13 eggs ( 12 “host” 
eggs and the 16th egg) remained in the nest bowl. The 
egg I marked with red dots (now mostly faded) occu- 
pied a low position in the center of the clutch. By 8 
July, the nest was destroyed. Several shells were found 
scattered around the nest and one hatchling or near- 
hatch embryo was found in the water. 

The most likely explanation for these results is that 
a second female parasitized the nest with three eggs 
which were then buried by the nesting female or pair. 
The 16th egg, laid well into the incubation stage, can 
almost certainly be attributed to a female other than 
the nest owner (see Yom-Tov 1980). The possibility 
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cemcbly different from the 12 “host” e&s. Observa- 

that the nesting female laid all 15 eggs originally in the 

tions of consistency within and variability among fe- 

nest and buried three of her own eggs because they 
were inviable is unlikely for several reasons. (1) There 
was no evidence that the buried eggs were cracked, 

males in egg characteristics (e.g., Lyon 1993a) suggest 

rotting, or defective in any way. (2) Selective burial of 
the egg I modified indicates an ability to discriminate 

that the buried eggs were laid by a second female. 

among eggs on the basis of external appearance alone. 
(3) A clutch of 15 eggs is unusually large for Soras: for 

The observations reported here are consistent with 

8 annual data sets reviewed by Tanner and Hendrick- 
son (1956) and Lowther (1977), mean clutch size was 

studies of other rallids. CNP occurs in several species 

10.4 eggs (n = 133; range 5-l 6) with clutches as large 

(Gibbons 1986, Rohwer and Freeman 1989, Lyon 

as 15 eggs reported only twice. (4) Spotting pattern and 
background color of the three buried eaas were dis- 

1993b). and American Coots. Fulica americana. reiect 

in this Sora nest is that birds become more tolerant of 
mismatched eggs as incubation proceeds (Rothstein 
1982; but see Davies and Brooke 1989). Finally, vari- 

These observations were made during field work 

ation among Sora nests in egg rejection might be related 
to nesting vegetation. Selective egg rejection by burial 
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parasitic eggs by burying them (Arnold 1987; Lyon 

Rail nest by a Sora (Tanner and Hendrickson 1954) 
and CNP in Soras (Allen 1939) have been noted but 

1993b). Observations of egg laying sufficiently detailed 
to detect CNP (e.g., Greenlaw and Miller 1983) are 

no details were given in either study. I found no evi- 
dence of CNP in five other Sora nests with completed 

generally lacking for Soras. Pospichal and Marshall 

clutches of 7 to 10 eggs. 

(1954) however, recorded two new eggs in one day at 
one Sora nest and two Virginia Rail, Rallus limicola. 
nests, and clutches of up to 16 eggs have been reported 
for the Sora (Lowther 1977). Parasitism of a Virginia 

The egg rejection behavior I observed was impres- 
sive in two respects. First, the Sora selectively buried 
three particular eggs in the existing nest material while 
keeping the rest of its clutch in the small nest bowl. 
Eggs were buried very deeply after my manipulations 
and were no longer visible without digging into the nest 
material (perhaps contributing to the lack of previous 
documentation of CNP in Soras). American Coots also 
selectively bury odd eggs (Arnold 1987). In contrast, 
some passerine hosts of obligate brood parasites may 
bury their own eggs along with the parasitic egg and 
then lay a new clutch (e.g., Sealy 1995). Second, egg 
discrimination was apparently based on very slight dif- 
ferences in egg color, markings, and perhaps size. This 
fine discrimination suggests that CNP was the context 
in which egg rejection evolved in the Sora (cf. Davies 

imental study of co-evolution between the cuckoo, 
Cuculus canorus and its hosts. I. Host eee discrim- 
ination. J. Anim. Ecol. 58:207-224. - 
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The Rufous-collared Sparrow (Zonotrichia capensis) is 
one of the most common passerine species in Latin 
America, ranging from southern Mexico to Tierra de1 
Fuego. Although there are studies on the vocal behav- 
ior of this species from several locations across South 
America (see King 1974, Nottebohm 1975, Tubaro et 
al. 1993), most have concentrated on populations in 
northwestern Argentina (Nottebohm 1969, King 1972, 
Handford 1988, Lougheed and Handford 1992). Males 
within these populations sing songs that have two dis- 
tinct parts: an introductory theme, consisting of one 
to five usually dissimilar whistles, and a terminal trill, 
made from a series of repeated, morphologically sim- 
ilar notes (Nottebohm 1975). In northwestern and west- 
central Argentina, song dialects in Rufous-collared 
Sparrows are defined by quantitative variation in trill 
rate (Nottebohm 1969), and map closely onto patterns 
oforiginal natural vegetation (Nottebohm 1975, Hand- 
ford 1988). 

Based on studies in Argentina, Rufous-collared Spar- 
rows have been characterized as having a repertoire of 
one song type per individual; that is, although song 
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themes may vary considerably among individuals 
within a population, and trill rates may vary between 
populations in different habitats, there is little variation 
in the songs of a single individual. Nottebohm (1969) 
analyzed at least five songs (and occasionally up to 30 
songs) from each of 523 Rufous-collared Sparrows from 
29 populations in northern Argentina. He reported that 
only 19 birds (3.6%) sang more than one song type. 
Similarly, King ( 1972) studied song variation in three 
populations in northwestern Argentina and found that 
only five of 77 1 birds (0.6%) sang more than one song 
type. Other recent observations of Rufous-collared 
Sparrows in northwestern Argentina have also noted 
song stereotypy within individuals across a breeding 
season (S. C. Lougheed, pers. comm.). 

Since studies investigating the vocal behavior of Ru- 
fous-collared Sparrows have almost exclusively con- 
cerned populations in northwestern Argentina, the gen- 
erality ofthese observations is unknown. To determine 
if song stereotypy is common throughout their range, 
I recorded songs of Rufous-collared Sparrows from 
three localities in Costa Rica. My observations indicate 
that, unlike birds in northwestern Argentina, Rufous- 
collared Sparrows in Costa Rica commonly possess 
individual song repertoires and lack the terminal trill. 

METHODS 

I recorded songs from Rufous-collared Sparrows be- 
tween 14-26 February, 1994, at three main sites in 


