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Abstract. W ithin bird populations, eggs vary extensively in size, shape, and color, but individual females tend 
to lay eggs that are relatively consistent in most traits. We measured all eggs laid by individual female Savannah 
Sparrows (Passerculus sandwichensis) breeding on Kent Island, New Brunswick, comparing subsequent clutches 
within the same year and in successive years. Repeatability was high for egg size and shape (0.78 and 0.72, respec-
tively). Conversely, the repeatability of intensity of spotting was only moderate (W

term effects on adults’ survival or lifetime reproductive success. H
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P values are two-tailed. All statistical analyses were run in 
PASW Statistics 18.0.

RESULTS

EGG sIZe

Eggs showed extensive size variation within the population. 
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Yearling females and 2-year-olds tended to lay relatively elon-
gated eggs, whereas older females tended to lay rounder eggs. 

Egg shape showed negative allometry, with large eggs be-
ing disproportionately elongated, as indicated by slopes of lin-
ear regressions of egg breadth on length being <1 (1989: 0.07 ± 
0.03, P = 0.03; 2009–10: 0.22 ± 0.03, P < 0.001; Fig. 4). Regres-
sions of log-transformed variables gave equivalent results. 

EGG coLor

As with egg size and shape, spotting intensity was relatively 
consistent between clutches within the same year (Fig. 2C; lin-
ear regression: slope = 0.78 ± 0.14; r2 = 0.58, P < 0.0001; paired 
t-test: t22 = 1.57, P = 0.13) as well as between years (Fig. 3C; 
slope = 1.01 ± 0.24; r2 = 0.82, P = 0.01; paired t-test: t5 = 2.10, 

P = 0.09). Repeatability of egg spotting (0.46 ± 0.07) was sub-
stantially lower than repeatability of egg volume or shape. The 
best model to explain variation in egg spotting included only 
clutch number and nest type, but neither was significant. 

About half (49%) of all eggs had a background color of 
brownish blue, about a quarter (29%) of bluish-white, about 
10% of blue, and about 10% of light brown. In contrast to the 
high consistency of other egg traits, background color was sur-
prisingly variable even within a clutch. In only 22% of clutches 
(10/46) did all eggs have the same background color. Between 
clutches, only about a third of females (7/23) were consistent 
in terms of the proportions of eggs of different background 
colors, whereas nearly half (10/23) laid clutches with back-
ground colors quite distinct from those of their first clutch. 
Within a clutch, however, eggs of different background color 
were similar in size and shape (ANOVA: F3 = 1.37, F1 = 0.35, 
respectively; P > 0.25). Spotting intensity was not associated 
with background color or nest type (ANOVA: F3 = 0.09, F1 =  
0.24, P > 0.62). Although our three study sites differed in plant 
composition and microhabitat structure (factors that could af-
fect crypsis of eggs of different colors) and predominant prey 
species (e.g., seaweed flies in territories close to the shore, 
lepidopteran larvae in spruce-enclosed fields, differences that 
could affect pigments incorporated into eggshells), frequen-
cies of the four background colors were similar at all sites, and 
there were no differences in spotting intensity (χ2

6 = 4.8, P = 
0.57; ANOVA: F2 = 2.71, P = 0.07). 

HerItABILItY oF eGG trAIts

Our sample included only four mother–daughter pairs, too 
small a sample for reliable estimates of heritability of egg 
traits based on single parent–offspring regressions (Falconer 

TABLe 2. A kaike’s information criterion (AICc) for competing linear mixed effects models to explain varia-
tion in volume of Savannah Sparrow eggs on Kent Island, New Brunswick. Eggs were measured by different 
methods in 1989 and 2009–10 (see text).

1989 2009–10

Modela ΔAICc
b wi

c ΔAICc wi

Clutch number, female age, female wing, male age, 
male wing

33.275 0.00 36.935 0.00

Clutch number, female age, female wing, male age 28.050 0.00 21.300 0.00
Clutch number, female age, female wing 21.930 0.00 16.146 0.00
Clutch number, female age 7.831 0.00 0.18 0.18
Clutch number 0d 0.99 4.276 0.08
Female age 40.638 0.00 0e 0.68
Female wing 29.124 0.00 9.853 0.00
Male age 39.028 0.00 6.197 0.03
Male wing 13.331 0.00 13.331 0.00

aAll models also included the female’s identity as a random effect.
bDifference for model relative to smallest AICc in the model set.
cApproximate probability in favor of the given model from the set of models considered.
dAICc

 = –380.606.
eAICc

 = –339.968.

TABLe 3. A kaike’s information criterion (AICc) for competing 
linear mixed-effects models to explain variation in shape (breadth/
length) of Savannah Sparrow eggs on Kent Island, New Brunswick, 
in 2009–10 (see Table 2). No variables, alone or in combination, had 
a significant effect on egg shape in the 1989 sample. 

Model ΔAICc wi

Clutch number, female age, female wing, male age, 
male wing

54.432 0.00

Clutch number, female age, female wing, male age 51.359 0.00
Clutch number, female age, female wing 27.489 0.00
Clutch number, female age 4.044 0.12
Clutch number 43.574 0.00
Female age 0a 0.88
Female wing 69.415 0.00
Male age 35.518 0.00
Male wing 54.477 0.00

aAICc = –1019.543.
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and Mackay 1996). Nonetheless, the fact that all regression 
slopes were positive was consistent with the high estimates of 
repeatability reported above (especially for volume and shape) 
and suggest a heritable basis for variation in egg traits, al-
though only the slope for egg shape was significantly different 
from 0 (regression slopes: volume: 0.15 ± 0.16; shape: 1.85 ±  
0.25; spotting: 0.93 ± 0.44).

DISCUSSION

Individual female Savannah Sparrows tend to lay eggs of 
the same size, shape, and spotting in subsequent clutches. 
Consistency is especially notable relative to other females, 
but even in absolute terms most egg traits show high repeat-
ability and little phenotypic variation within females. In this 
respect, egg traits differ from other aspects of reproduc-
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in their first clutches, despite the fact that the number of eggs 
in replacement clutches was slightly larger (4.31 eggs ± 0.69 vs. 
4.21 eggs ± 0.55, respectively; n = 1424). If the energetic and 
material expense of producing a first clutch—nest-building, 
egg-laying, incubation—was appreciable and carried over, one 
would have expected a decline in egg size with each subsequent 
clutch. Styrsky et al. (2002) also found House Wren (Troglo-
dytes aedon) eggs laid later in the season were larger, a result 
due mainly to increasing breadth, whereas in our study the ef-
fect was due mainly to increasing length (unpubl. data). 

More favorable weather conditions or food availability could 
conceivably explain the seasonal increase in egg size: on Kent 
Island, ambient temperatures rise an average of 1.7° C between 
first and replacement clutches, and 4.0° C between first and sec-
ond clutches. If females can lay larger eggs when conditions are 
more favorable (Saino et al. 2004), one would expect an increase 
in egg size as the season progresses despite the accumulated costs 
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