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Abstract Although shifts in life-history traits of insular vertebrates, as compared with mainland populations, have been
observed in many taxa, few studies have examined the relationships among individual life-history traits on islands. Lifehistory theory also predicts that there is a trade-off between body size and reproductive effort, and between egg size and
clutch size. We surveyed the rice frog, Fejervarya limnocharis, on 20 islands within the Zhoushan Archipelago and two
nearby sites on the mainland of China to compare differences in life-history traits and to explore relationships among
those traits. Rice frog females reached a greater body size on half of the smaller islands among the total 20 surveyed
islands, and larger egg size, decreased clutch size and reduced reproductive effort on most of the islands when compared
to the two mainland sites. Insular body size was negatively correlated with reproductive effort. There was a negative
correlation between egg size and clutch size. Results suggest that life-history theory provides a good explanation for
co-variation between body size and reproductive effort, and between egg size and clutch size in rice frogs on the islands.
Keywords island syndrome, life-history traits, trade-off, body size, egg size, clutch size, reproductive effort

1. Introduction
Island vertebrates, when compared with those on adjacent
mainland areas, often show differences in life-history
traits, such as an increase or decrease in body size, egg
size and clutch (or litter) size (Adler and Levins, 1994;
Lomolino, 2005; Wu et al., 2006), reduced reproductive
output (Stamps and Buechner, 1985; Madsen and Shine,
1999; Wang et al., 2009), increased survival rates,
and systematic differences in behaviors (Stamps and
Buechner, 1985). These suite of differences are termed the
“island syndrome” (Adler and Levins, 1994; Raia et al.,
2010; Covas, 2012; Novosolov et al., 2013). Identifying
and explaining these differences have occupied an
important position in ecological and evolutionary theory
(Adler and Levins, 1994; Lomolino, 2005; Wu et al.,
*
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2006; Raia et al., 2010; Covas, 2012; Novosolov et al.,
2013). Of these traits, only body size has been thoroughly
investigated. For example, the pattern of insular body
size, in which small species tend to increase in size and
large species tend to decrease in size, has been identified,
although extensive debate is currently focused on this
pattern (Meiri et al., 2004; Lomolino, 2005; Meiri et al.,
2008; Welch, 2009; Raia et al., 2010). To date, few studies
have examined the relationships between body size
and other life-history traits or the relationships among
individual life-history traits on islands (Wang et al., 2009;
Covas, 2012; Novosolov et al., 2013).
Life-history theory offers a framework for explaining
shifts in insular life-history traits (Adler and Levins,
1994; Palkovacs, 2003; Wang et al., 2009). The theory
assumes that a beneficial change in one trait is linked,
via a trade-off, to a detrimental change in another, given
limited resources (Roff, 1992; Stearns, 1992). Important
questions when testing life-history theory on islands
include: 1) What is the relationship between egg size
and clutch size? 2) Do trade-offs between growth and
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reproduction exist? If life-history theory is the correct
explanation for the relationships among life-history traits
on islands, then the above trade-offs should be evident.
Herein, we report shifts in multiple life-history
traits, including body size, egg size, clutch size and
total reproductive effort in rice frogs (Fejervarya
limnocharis) from a large number of islands (20) in the
Zhoushan Archipelago, and compare them with those
from the nearby mainland of China. We also tested the
above-mentioned life-history theories by examining the
relationships among these traits.
Rice frogs are excellent model organisms for
examining such relationships. These frogs are the most
abundant amphibian species in the Archipelago and
nearby mainland (Huang et al., 1990). Because they
have a long breeding season from late April to the end of
August and a female frog can produce multiple clutches in
a breeding season (Huang et al., 1990), large sample sizes
of body size, clutch size and egg size can be collected. Rice
frogs do not exhibit parental care of eggs (Huang et al.,
1990). Therefore, reproductive effort by parent frogs can
be easily estimated as the clutch size and egg size can be
obtained from a clutch (Anderson, 1994).
The aims of this study are to 1) determine if there
are differences in life-history traits (e.g., body size,
reproductive effort, egg size and clutch size) of rice frogs
between each sampled island and the nearby mainland; 2)
determine the relationships between the traits of rice frogs
on the islands and island area or distance to the mainland;
and 3) test if there is a trade-off between clutch size and
egg size and between body size and reproductive effort on
the islands.

2. Materials and Methods
2.1 Study area The Zhoushan Archipelago (29°31'–
31°04' N, 121°30'–123°25' E), the largest archipelago
in Zhejiang, China, is composed of 1339 islands in the
East China Sea (Figure 1). Detailed descriptions of the
Archipelago can be found elsewhere (Li et al., 2011).
The Archipelago was originally a part of the neighboring
mainland, but was separated 6000 years ago during the
late Holocene (Wang and Wang, 1980). The topography,
climate and biota are similar within the Archipelago to
those on the nearby mainland (Jinling, 1987; Huang et al.,
1990; Zhuge and Gu, 1990). The vegetation there is
subtropical evergreen broad-leaved forest, and the climate
is highly seasonal. Freshwater ponds, pools, rivers,
ditches, rice fields and reservoirs are numerous on the
islands, all of which are important habitats and breeding

29

sites for frogs. Species richness on the islands is poorer
than that of the mainland (Gu and Jin, 1985; Huang et al.,
1990; Zhuge and Gu, 1990; Yiming et al., 1998).
2.2 Study species The rice frog is a mid-sized anuran
with a wide distribution in China (Fei et al., 1999). It
can be found easily in rice fields, ditches, rivers, pools,
ponds and reservoirs. In the study area, rice frogs emerge
from hibernation in late March or early April once the
temperature reaches 13–15°C (Huang et al., 1990). Rice
frogs start breeding in late April, and the breeding season
lasts for at least four months from April to August, or
sometimes to early September (Huang et al., 1990). They
lay eggs in a variety of ephemeral water bodies, such as
rice fields, marshes, bogs, ditches, ponds and small pools
with still water. Eggs and exotrophic tadpoles can be
easily found in lentic water or in water-filled depressions.
A female rice frog can produce 2000 to 5000 eggs in
one breeding season and appears to lay multiple clutches
(Huang et al., 1990). A single clutch includes 120 to
280 eggs (Huang et al., 1990). The animal pole of egg is
brownish-black and the vegetal pole is white. Eggs of a
clutch are connected by transparent outer jelly and hatch
1–2 d after being laid. The larval period is approximately
20 d. Average life span of the rice frog is 4 years for both
males and females (Li et al., 2011).
2.3 Sample methods The study was conducted
from early June to late August during the breeding
season of the frog in 2008 and 2009 on two
mainland sites (Guoju and Sanhecun) and 20 islands
(Zhoushan, Daishan, Liuheng, Jingtang, Qushan,
Ta o h u a , D a c h a n g t u , D a x i e , M e i s h a n , X i u s h a n ,
Sijiao, Xiazhi, Denbu, Cezi, Changbai, Xiaochangtu,
Fodu, Dayushan, Damao, and Huni) (Li et al.,
2011; Figure 1). At each site, we collected data on body
size, clutch size and egg size of rice frogs. The survey
sequence of the 20 islands and two mainland sites was
randomly chosen. To compare the variation in life-history
traits of rice frogs between years or within a season at a
similar site, Fodu in the Zhoushan Archipelago and Guoju
on the mainland were sampled in both years. Zhoushan
was sampled three times in early June, mid-July and late
August during the 2008 study period. At each site, the
survey was conducted for 4–6 d.
2.4 Clutch size and egg size We thoroughly searched for
rice frog clutches in rice fields, ditches, temporal pools
and ponds at each site every morning between 05:30 h
and 09:30 h. Once found, the entire clutch was collected
and placed in a plastic bag with water for later laboratory
analysis (Wang et al., 2009). The clutch was spread out
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Figure 1 Map showing the sampled sites within the Zhoushan Archipelago and on the adjacent mainland of China. Black color represents
the 20 sampled islands within the archipelago and two sampled sites on the mainland.

in a white tray to determine clutch size. We randomly
selected 20 eggs from each clutch, measured the diameter
of each egg (yolk) to the nearest 0.02 mm using Vernier
calipers, and calculated the mean egg size for each clutch
(Tejedo, 1992; Lips, 2001). Because the embryo changes
to an oval shape after stage 10, only the eggs prior to this
developmental stage were measured (Gosner, 1960), and
then the eggs were returned to the collection sites.
2.5 Female body size We searched for adult rice
frogs in the places where the clutches were found
(Li et al., 2011). Rice frogs were captured by hand
or net. The captured frogs were placed in black
plastic bags with holes for airflow, and taken to
laboratory for measurement. Snout-vent length (SVL)
of each frog was measured with Vernier calipers to
the nearest 0.02 mm (Wang et al., 2009; Li et al.,
2011). We used SVL to represent body size because
body weight changes dramatically for adult female
frogs, depending on physiological states such as bladder
repleteness and egg formation (Ryser, 1989; Pough et al.,
1998). Male rice frogs were identified by the presence of

black pigment on the throat (Huang et al., 1990; Fei et al.,
1999; Wu et al., 2006; Li et al., 2011). Individuals having
larger than the minimum male body size and without male
characteristics were considered female (Fei et al., 1999;
Wu et al., 2006). We included only female rice frogs in
the analysis because reproductive life-history traits, such
as egg size, clutch size and total reproductive effort, were
more closely associated with females (Stearns, 1992;
Anderson, 1994). Frogs were released the following
morning to their capture sites.
2.6 Island characteristics Data on island areas were
obtained from Chen (1989) and Li et al. (2011), and the
distances of each island to the mainland were measured on
a map with a scale of 1:400 000 (Chen, 1989; Li et al., 2011).
2.7 Statistical analysis The reproductive effort of a
clutch was defined as the number of eggs in the clutch
multiplied by the mean diameter of the eggs sampled in
the clutch. The body size of each frog, egg size, clutch
size, reproductive effort, island area and distance to the
mainland were log-transformed to meet the assumptions
of normality.
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A preliminary analysis indicated that there was
no difference in body size, clutch size, egg size or
reproductive effort between the two sample years on Fodu
in the Archipelago and Guoju on the mainland (t-test: t =
0.138, df = 71, P = 0.891 for female SVL and t = 0.222,
df = 20, P = 0.827 for egg size in Fodu; t = 0.371, df = 21,
P = 0.714 for clutch size and t = 0.420, df = 21, P = 0.679
for reproductive effort in Guoju). Similarly, there was
no difference among the three sample times in 2008 on
Zhoushan (One-way ANOVA: F = 0.319, df = 2,32, P =
0.727 for female SVL; F = 0.505, P = 0.608 for egg size;
F = 1.389, P = 0.264 for reproductive effort). Therefore,
we combined the two-year data of Fodu and Guoju as
one sample, respectively, and combined the three sample
times on Zhoushan into one data set.
We examined the differences in life-history traits
among the two mainland sites and 20 islands using
one-way ANOVA and performed the LSD multiple
comparisons test. We determined the relationships
between life-history traits and island area or distance to
the mainland using simple linear regression analysis (Zar,
1999; Wang et al., 2009).
We used reproductive effort to represent resources
allocated to reproduction and female SVL to represent
resources allocated to growth or maintenance (Roff,
1992; Stearns, 1992; Anderson, 1994; Roff, 2000). We
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first examined the relationships between body size and
reproductive effort (reproductive effort = egg size ×
clutch size), and between egg size and clutch size using
simple linear regression analysis. Because body size may
affect clutch size, and thus influence the relationships
between egg size and clutch size and between egg size
and reproductive effort, we performed multiple linear
regression analysis to control for the effects of body
size (Wang et al., 2009) and determined the relationship
between egg size and clutch size. Multiple linear
regression analysis is the most commonly used procedure
to control for variables in a model and is more suitable
when the variables are continuous (Darlington and
Smulders, 2001; Freckleton, 2002). All tests were twotailed, and statistical significance was set at P ≤ 0.05.

3. Results
3.1 Comparisons of rice frog life-history traits
between the islands and the mainland The life history
traits of rice frogs (female body size, egg size, clutch
size and reproductive effort) differed between the 20
island populations and two mainland populations (Oneway ANOVA: F = 8.532, df = 21,265, P < 0.001 for
female SVL; F = 13.529, P < 0.001 for egg size; F =
8.286, P < 0.001 for clutch size; F = 7.615, P < 0.001 for

Table 1 Life-history traits of rice frog on 20 islands of the Zhoushan Archipelago and two sites in the mainland of China. LSD test was used
for multiple comparisons. MD: Distance to the mainland; Gn: Not significantly different between an island and Sanhecun or Guoju; Ga and
Sa, Gb and Sb, Gc and Sc: Significant different at 0.05, 0.01, 0.001(in bold types); ML: The mainland of China.
Island DM
SVL (mm)
area
(km2) (km) Mean ± SE (n)
Guoju in ML
38.77 ± 3.90 (79)
Sanhecun in ML
38.14 ± 2.87 (46)
Zhoushan
468.7
9.0 36.78 ± 5.82 (26)
Daishan
100.0 37.0 38.46 ± 3.86 (34)
Liuheng
92.6
7.0 38.34 ± 3.41 (38)
Jingtang
76.4
3.6 38.90 ± 3.63 (40)
Qusan
59.9 58.5 39.12 ± 3.96 (33)
Taohua
41.0
8.8 39.64 ± 3.92 (48)
Dachangtu
33.3 37.6 39.22 ± 3.07 (31)
Daxie
28.2
0.4 37.63 ± 2.68 (28)
Xiushan
23.0 26.8 39.90 ± 2.77 (35)
Sijiao
22.3 54.5 39.38 ± 2.17 (57)
Meishan
21.9
0.5 40.50 ± 3.37 (31)
Xiazhi
16.7 13.2 40.02 ± 3.27 (22)
Cezi
14.9 16.5 40.32 ± 2.72 (30)
Denbu
13.3 14.1 41.21 ± 5.63 (44)
Xiaochangtu
10.8 37.6 42.79 ± 2.43 (28)
Changbai
10.2 31.1 40.90 ± 2.57 (27)
Fodu
7.0
7.0 43.74 ± 4.09 (32)
Dayushan
6.2 42.8 43.30 ± 2.87 (27)
Damao
5.7
8.8 43.41 ± 4.62 (23)
Huni
1.4 10.9 43.50 ± 3.35 (29)
Site

P

Gn
Gb, Sa
Gn, Sn
Gn, Sn
Gn, Sn
Gn, Sn
Gn, Sn
Gn, Sn
Gn, Sn
Gn, Sa
Ga, Sb
Gn, Sn
Gn, Sa
Gb, Sc
Ga, Sa
Gc, Sc
Gc, Sb
Gc, Sc
Gc, Sc
Gc, Sc
Gc, Sc

Egg size (mm)
Mean ± SE (n)
1.51 ± 0.01 (460)
1.51 ± 0.02 (240)
1.51 ± 0.01 (700)
1.52 ± 0.01 (220)
1.52 ± 0.01 (200)
1.54 ± 0.01 (200)
1.55 ± 0.01 (240)
1.54 ± 0.01 (240)
1.55 ± 0.01 (220)
1.55 ± 0.01 (200)
1.56 ± 0.01 (200)
1.56 ± 0.01 (240)
1.54 ± 0.01 (220)
1.56 ± 0.01 (220)
1.56 ± 0.01 (220)
1.58 ± 0.01 (200)
1.58 ± 0.01 (220)
1.57 ± 0.01 (220)
1.58 ± 0.01 (440)
1.58 ± 0.01 (200)
1.61 ± 0.01 (200)
1.61 ± 0.01 (220)

P

Gn
Gn, Sn
Gn, Sn
Gn, Sn
Gb, Sa
Gc, Sb
Gb, Sa
Gb, Sb
Gc, Sb
Gc, Sb
Gc, Sc
Gb, Sa
Gc, Sc
Gc, Sc
Gc, Sc
Gc, Sc
Gc, Sc
Gc, Sc
Gc, Sc
Gc, Sc
Gc, Sc

Clutch size (n)
Mean ± SE (n)
253.26 ± 23.64 (23)
228.42 ± 38.32 (12)
226.60 ± 11.40 (35)
216.55 ± 17.86 (11)
212.20 ± 12.63 (10)
209.20 ± 20.63 (10)
185.92 ± 20.50 (12)
169.42 ± 16.58 (12)
172.55 ± 18.85 (11)
161.50 ± 18.88 (10)
144.10 ± 21.65 (12)
131.08 ± 11.67 (10)
124.64 ± 18.58 (11)
133.36 ± 14.06 (11)
129.00 ± 18.01 (11)
129.6 ± 16.17 (10)
119.27 ± 19.19 (11)
123.27 ± 25.72 (11)
101.91 ± 6.06 (22)
107.70 ± 16.71 (10)
93.20 ± 14.51 (10)
88.82 ± 16.37 (11)

P

Gn
Gn, Sn
Gn, Sn
Gn, Sn
Gn, Sn
Gn, Sn
Ga, Sn
Ga, Sn
Ga, Sn
Gb, Sa
Gc, Sa
Gc, Sb
Gc, Sa
Gc, Sa
Gc, Sa
Gc, Sc
Gc, Sa
Gc, Sc
Gc, Sc
Gc, Sc
Gc, Sc

Reproductive
effort (mm)
Mean ± SE
380.44 ± 35.18
338.13 ± 53.78
341.55 ± 16.81
328.81 ± 26.70
322.99 ± 19.24
321.68 ± 31.01
287.23 ± 31.51
261.25 ± 25.13
266.84 ± 29.22
250.33 ± 29.87
223.23 ± 32.80
203.96 ± 17.60
193.18 ± 29.70
208.49 ± 22.09
200.48 ± 27.48
203.88 ± 24.77
193.48 ± 40.21
187.89 ± 30.12
161.24 ± 9.55
169.49 ± 25.78
149.57 ± 22.84
142.30 ± 25.66

P

Gn
Gn, Sn
Gn, Sn
Gn, Sn
Gn, Sn
Gn, Sn
Ga, Sn
Ga, Sn
Ga, Sn
Gb, Sn
Gc, Sa
Gc, Sb
Gc, Sa
Gc, Sa
Gc, Sa
Gc, Sc
Gc, Sb
Gc, Sc
Gc, Sb
Gc, Sc
Gc, Sc
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reproductive effort).
There was no difference in life-history traits between
mainland Guoju and Sanhecun (Table 1). However,
female body size was larger on nine islands than at Guoju,
and that was larger on 11 islands than at Sanhecun.
However, on Zhoushan, body size was smaller than that at
the two mainland sites. Egg size was larger on 17 islands
than at both Guoju and Sanhecun. Furthermore, clutch
size was smaller on 15 islands than at Guoju, and that
on 12 islands was smaller than at Sanhecun. On most of
islands, reproductive effort was lower than that at the two
mainland sites (Table 1).
3.2 Relationships among life-history traits on the
islands In the Zhoushan Archipelago, body size (Figure
2 A), egg size (Figure 2 B), clutch size (Figure 2 C),
reproductive effort (Figure 2 D) of rice frogs were all
correlated with island area (r = −0.892, n = 20, P < 0.001
for female SVL; r = −0.939, P < 0.001 for egg size; r =
0.950, P < 0.001 for clutch size; r = 0.947, P < 0.001 for
reproductive effort), but none of these traits was related to
the distance to the mainland (r = 0.161, n = 20, P = 0.499
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for female SVL; r = 0.118, P = 0.621 for egg size; r =
0.034, P = 0.886 for clutch size; r = 0.029, P = 0.905 for
reproductive effort).
There was a negative relationship between egg size
and clutch size (Figure 3 A) and between reproductive
effort and body size on the islands (Figure 3 B). Multiple
regression analysis showed that after controlling for body
size, there was still a negative relationship between egg
size and clutch size (Table 2).

4. Discussion
Rice frogs showed an increase in body size on
approximately half of the islands sampled in the
Zhoushan Archipelago, an increase in egg size and a
decrease in clutch size on most of the islands, and a
decrease in reproductive effort on most of the islands
when compared with the two mainland sites. These results
were consistent with the studies on mammals, birds,
reptiles and amphibians, which reported the differences
in body size, increased egg size and reduced clutch (or
litter) size and reproductive effort on islands (Stamps and

Figure 2 Relationships between island area and life-history traits of rice frog in the Zhoushan Archipelago. A: Female SVL (r = −0.892, n =
20, P < 0.001); B: Egg size (r = −0.939, P < 0.001); C: Clutch size (r = 0.950, P < 0.001); D: Reproductive effort (r = 0.947, P < 0.001).
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Table 2 Multiple linear regression analysis of the relationship
between egg size and clutch size, controlling for female body size
(SVL) of the Fejervarya limnocharis by using the partial correlation
analysis, log (clutch size) = a + b1 (log egg size) + b2 (log body
size ).
Variable
Log (clutch size)
Constant
Log (egg size)
Log (body size)

Coefficient

t-ratio

7.296
−0.613
−0.355

6.325
−3.338
−1.933

P
< 0.001
0.004
0.070

Buechner, 1985; Adler and Levins, 1994; Wang et al.,
2009). The results were also similar to a study on pond
frogs in the Zhoushan Archipelago (Wang et al. 2009).
Wang et al. (2009) sampled pond frogs on eight islands of
the Zhoushan Archipelago and compared the frogs with
those on the mainland. They found an increase in female
body size and egg size on six islands, and a decrease in
clutch size and reproductive effort on all eight islands of
the Archipelago.
Female body size of rice frogs was negatively
correlated with reproductive effort on the islands.
Furthermore, egg size of insular rice frogs was inversely
related to clutch size before and after controlling for body
size. These results indicated that there was a tradeoff
between growth and reproduction, and between egg size
and clutch size in rice frogs on the islands. Relationships
between egg size and clutch size, and between body size
and reproductive effort can be explained by life-history
theory (Roff, 1992; Stearns, 1992). An increase in body
size in insular rice frogs by allocating more resources to
growth or maintenance would reduce reproductive effort
as a cost. Similarly, increased egg size would decrease
clutch size as a cost.
The enlarged body size and egg size in rice frogs may
be due to the weak predator selective pressures on the
islands. Li et al. (2011) analyzed effects of four primary
factors (predation pressures, resource availability, interspecies competition and immigrant selection) that may
affect the body size of insular vertebrates (Adler and
Levins, 1994; Palkovacs, 2003; Lomolino, 2005; White
and Searle, 2007) on shifts in the body size of rice frogs
on the 20 islands of the Zhoushan Archipelago (Li et al.,
2011). Reduced predator species richness was the main
factor influencing the changes in the body size of insular
rice frogs. Compared with mainland populations, the
rice frogs in the Zhoushan Archipelago are confronted
with much lower numbers of predator species (Li et al.,
2011), which may cause a decrease in extrinsic mortality
from predation pressures. The reduced extrinsic mortality
would promote individual survival, resulting in an
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increase of average age, the proportion of old-aged frogs
and the density of insular rice frog populations (Li et al.,
2011). Higher population densities on the islands would
lead to more intense intra-specific competition among
individuals and larger individuals are competitively
superior under such conditions (Case, 1978; Angerbjorn,
1986; Adler and Levins, 1994; Robinson-Wolrath and
Owens, 2003). Therefore, reduced predation pressure
drives the trend toward gigantism of rice frogs on the
islands (Li et al., 2011).
Higher densities of rice frogs may also favor the
evolution of larger egg size. Offspring from larger eggs,
as compared with those from smaller eggs, are generally
larger and may have higher fitness in intraspecific tadpole
competition at a higher density (Vonesh, 2005; Ficetola
and De Bernardi, 2009). Larger offspring may also reach
metamorphosis faster and at a comparatively larger adult
body size (Berven and Chadra, 1988; Kaplan, 1992;
Dziminski and Roberts, 2006), which may favor intraspecific adult frog competition. As body size of rice frogs

Figure 3 Relationships between life-history traits of rice frog in
the Zhoushan Archipelago. A: Egg size and clutch size (r = 0.933, n
= 20, P < 0.001); B: Female SVL and reproductive effort (r = 0.904,
P < 0.001).
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on the islands traded off with reproductive effort, increased body size and egg size would result in a negative
relationship between reproductive effort and egg size.
Life history theory also predicts that shifts in traits of
insular vertebrates are related to the size and isolation of
an island (Adler and Levins, 1994) because those factors
(e.g., predation and interspecific competition) that might
influence life-history traits, such as body size, may be
correlated with island size. Isolation may have an effect
on immigration of individuals from mainland sources,
and thus may affect insular life-history traits (Adler and
Levins, 1994). Frogs have limited immigration ability,
so the isolation usually has limited effects on frog’s lifehistory traits on island (Yiming et al., 1998; Wu et al.,
2006; Wang et al., 2009; Li et al., 2011). Indeed, the
number of predator species of rice frogs was positively
associated with island area in the Zhoushan Archipelago
(Li et al., 2011). Consistent with such theory, egg size
and body size in rice frogs were negatively related to
island area, whereas clutch size and total reproductive
effort were positively related to island area. Contrary
to expectations, none of the life-history traits in rice
frogs were related to distance to the mainland. However,
amphibians are poor dispersers over marine barriers (Li
et al., 2011), so it is not surprising that the differences in
isolation had no apparent effect on life-history traits. Even
short distances are sufficient to prevent gene flow (Berven
and Grudzien, 1990; Monsen and Blouin, 2003; Cabe et
al., 2007; Wilkinson et al., 2007).
In conclusion, our study shows: 1) Life-history traits
within island populations of the rice frog differed from
adjacent mainland populations; 2) life-history traits varied
consistently with predictions of life-history theory; and 3)
trade-offs existed within the island populations between
egg size and clutch size, and between reproductive effort
and body size.
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