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that within food webs, the negative scaling of abundance with body mass
and foraging theory predict that the selective advantages of larger egg size
should be smaller for sit-and-wait than active-hunting generalist predators,
leading to the evolution of a difference in egg size between them. Because
body mass usually scales negatively with predator abundance and constrains
predation rate, slightly increasing egg mass should simultaneously allow off-
spring to feed on more prey and escape from more predators. However, the
benefits of larger offspring would be relatively smaller for sit-and-wait pre-
dators because (i) due to their lower mobility, encounters with other preda-
tors are less common, and (ii) they usually employ a set of alternative
hunting strategies that help to subdue relatively larger prey. On the other
hand, for active predators, which need to confront prey as they find them,
body-size differences may be more important in subduing prey. This differ-
ence in benefits should lead to the evolution of larger egg sizes in active-
hunting relative to sit-and-wait predators. This prediction was confirmed by
a phylogenetically controlled analysis of 268 spider species, supporting the
view that the structure of ecological networks may serve to predict relevant
selective pressures acting on key life history traits.

foraging theory;
mobility;
selection;
spiders;
trade-off.

the classic Smith and Fretwell model (1974), is that

Introduction when mothers control resource allocation to progeny,

Natural selection is expected generally to favour larger
offspring. However, parental resources available for
reproduction are frequently limited, such that allocating
more resources to individual offspring (e.g. making lar-
ger eggs) comes at some cost in offspring number (Fox
& Czesak, 2000). Thus, large offspring size, which posi-
tively affects offspring fitness in most organisms, trades
oft with offspring number, which also positively affects
parental fitness (Smith & Fretwell, 1974; Fox & Czesak,
2000). A general result of theoretical models, such as
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the offspring size favoured by selection is the size that
maximizes the product of offspring fitness and maternal
fecundity. Importantly, this optimum depends on the
shape of the relationship between the size of an off-
spring and its fitness and thus varies with environmen-
tal conditions that atfect this relationship.

The large number and high diversity of direct and
indirect interactions that occur in food webs expose
populations to complex patterns of natural selection
(Gomez et al., 2009; Moya-Larano, 2012; Moya-Larano
et al.,, 2012; Moya-Larano et al., 2014). Thus, the trade-
offs affecting the evolution of offspring size should be
particularly complex for generalist predators that experi-
ence frequent intraguild predation, that is act simulta-
neously as foraging predator and potential prey. Spiders
are ubiquitous generalist predators in terrestrial food
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webs. Because of their high species diversity, high rates
of intraguild predation and extremes of foraging mode
(web builders and active hunters that never build webs)
(Wise, 1993), spiders constitute an ideal model organism
for testing predictions about how differences in foraging
mode should affect the evolution of offspring size of
organisms embedded in complex networks of species
interactions. Below, we present the general arguments
leading to our prediction about the evolution of off-
spring size of generalist predators embedded in complex
food webs and why spiders are an appropriate model
organism for testing our prediction.

Active foraging for resources generally exposes indi-
viduals to increased risks of predation and disease (Lima
& Dill, 1990) because mobility leads to higher encoun-
ter rates among organisms. Therefore, differences in
foraging mode and activity can affect the strength and
diversity of predator—prey interactions (Schmitz, 2008;
Moya-Larano, 2010; Moya-Larano et al., 2013; Miller
et al., 2014). Variation in mobility is substantial among
predators, with sit-and-wait and active hunters reflect-
ing two extremes of a mobility continuum (e.g. Miller
et al.,, 2014). Active generalist predators are expected to
encounter both prey and other predators at higher rates
than are sit-and-wait predators (Huey & Pianka, 1981;
Werner & Anholt, 1993; De Mas et al., 2009; Moya-
Larano et al., 2013). Due to higher encounter rates with
prey, active predators generally have higher rates of
food intake and can grow faster despite their higher
metabolic rates and higher relative energy needs (Huey
& Pianka, 1981; Werner & Anholt, 1993 and references
therein; Miller et al, 2014). However, how mobility
and the associated increase in encounter rates with all
of the individuals in an ecological network influence
the evolution of life history traits, such as offspring size,
is largely unknown.

In predator—prey interactions involving active gen-
eralist predators, body-size asymmetry largely deter-
mines who eats whom (Magalhaes et al., 2005;
Woodward et al, 2005, Wise, 2006; Brose et al,
2008); thus, evolution of a larger size should make a
predator more likely both to subdue prey and to
escape predation. Due to energetic constraints, the
abundance of animals scales negatively with body
mass (Woodward et al, 2005), with the result that
encounters with larger animals should be less fre-
quent because larger animals are less abundant.
Therefore, for a generalist predator, slightly increasing
average size reduces exposure to other generalist pre-
dators both because a greater size refuge has been
achieved and because there is a lower density of pre-
dators able to kill the target individual (a size refuge
sensu Paine, 1976). Simultaneously, larger individuals
of generalist predators can subdue a larger proportion
of a wide potential prey spectrum and should there-
fore have increased foraging success (Nentwig & Wis-
sel, 1986; Brose et al., 2008). Because mortality due

to predation is especially significant for young indi-
viduals, we expect that selection favours traits that
directly increase offspring size — such as egg size —
because larger offspring would be both less vulnerable
as prey and more successful as predators.

We hypothesize that the benefits of being large are
relatively smaller for sit-and-wait generalist predators
because (i) encounters with other predators are less
common due to their lower mobility, and (ii) sit-and-
wait predators usually employ a set of alternative hunt-
ing strategies (e.g. traps, venoms, ambushing) that help
to subdue relatively larger prey (Nentwig & Wissel,
1986). In particular, traps (e.g. webs, pitfalls) expand
the rate of encounter with prey without the predator
having to move at higher rates. Also, because sit-and-
wait predators move less, they encounter their own
predators less often, reducing the selective advantage of
being larger than their predators. Active predators, on
the other hand, need to move and search for prey to
find them, and body-size differences should be much
more important for both successfully subduing prey
and avoiding other predators. Thus, the magnitude of
selection favouring large body size should be greater for
active-foraging predators than for sit-and-wait preda-
tors, and so the balance between selection favouring
large offspring size and selection favouring high fecun-
dity will be shifted towards a larger offspring size in
active-hunting than in sit-and-wait predators. In addi-
tion, due to a trade-off between egg size and egg num-
ber, females of active-hunting species will invest in
fewer eggs.

Spiders are ideal generalist predators for testing
these predictions because they are speciose (Hart
2008), consume a wide variety of prey, are susceptible
to predation by other spiders and can easily be divided
into two categories of mobility based upon whether
they use a sit-and-wait or an active-hunting mode
(Schoener, 1971; Wise, 1993). Here, we use the evo-
lutionary comparative method applied to spiders to
test two predictions: Prediction 1 — Differences in body
size between prey and predator are more important in
determining the outcome of a predator-prey interac-
tion for an active generalist predator than for a sit-
and-wait predator. Prediction 2 — Selection favours
large egg size more strongly for active than for sit-
and-wait predators; that is, we determine whether or
not the relationship between female size and egg size
and the relationship between female size and clutch
size have different intercepts for actively hunting and
sit-and-wait predators. To test Prediction 1, we reanaly-
sed the data of Nentwig & Wissel (1986) to compare
predation rates between sit-and-wait and active-hunt-
ing spiders at different predator—prey size ratios. To
test Prediction 2, we used a sample of 268 spider spe-
cies (Mascord, 1970; Kaston, 1981) to compare egg
size and egg number between sit-and-wait and active-
hunting spiders.
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Materials and methods

The data

Nentwig & Wissel (1986) present the percentage of
interactions that led to a predation event (which is a
consequence of both the willingness of the predator to
attack the prey and the success of the attack) for differ-
ent spider species at different predator—prey size ratios —
measured as the body length of prey relative to the
spider. Of the eight spider species analysed, four were
sit-and-wait foragers (Tegenaria atrica, Pholcus phalango-
ides, Ischnothele guyanensis and Xysticus cristatus) and four
were active-hunting foragers (Pisaura mirabilis, Evarcha
arcuata, Pardosa lugubris and Tibellus oblongus). Prey was
either crickets (Acheta domestica) or flies (species not
specified) offered once per day. If the prey was not con-
sumed, a smaller prey was offered the following day; if
that prey was consumed, a larger prey was offered the
following day. We extracted data from scans of graphs
in Fig. 1 of Nentwig & Wissel (1986) using ImageJ
(Schneider et al., 2012).

To test Prediction 2, we used a data set of 268 spider
species from 38 families compiled from two biogeo-
graphic regions — nearctic (Kaston, 1981) and Austral-
asia (Mascord, 1970; Hawkeswood, 2003). From these
publications, we calculated female prosoma length and
width (mm), egg diameter (mm) and number of eggs
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Fig. 1 Frequency of successful predation events for different levels
of the prey—predator body-size ratios in active-hunting and sit-
and-wait spiders. A steeper relationship means that a unit decrease
in prey—predator ratios entails higher hunting success. Based upon
data from figure 1 of Nentwig & Wissel (1986).
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per clutch. Prosoma width and length were obtained
using a calliper to measure drawings (Kaston, 1981) or
photographs of each species (Mascord, 1970; Hawkes-
wood, 2003) to the nearest 0.01 mm. These estimates
were then rescaled relative to the average body lengths
reported in the same literature (Moya-Larano et al.,
2008). For some spider species (N = 114), we lacked
information on either egg size or egg number; there-
fore, sample sizes ditfered for egg size (N = 159) and
clutch size (N = 195).

Foraging mode and female body size

We assigned each species to either sit-and-wait or
active-foraging mode based upon information by De
Mas et al. (2009), Kaston (1981), Prenter et al. (1998,
1997). Although there is a continuum of foraging
modes and mobilities among spiders (De Mas et al.,
2009), and food availability may affect mobility and
exposure to predators (Huey & Pianka, 1981), sit-and-
wait spiders move and change positions at lower rates
than active-hunting spiders.

Because our analyses revealed differences in body
shape between active-hunting and sit-and-wait spiders,
we used prosoma area approximated as the product of
length and width as a predictor of body size. We then
rescaled prosoma area to the linear dimension by
square-root transformation. Finally, to make the rela-
tionship between female size and egg parameters linear,
we transformed data to their natural logarithms.

Phylogenetically corrected statistical analysis

As species are related phylogenetically, species data
points are not statistically independent and phyloge-
netic distances should be taken into account in the sta-
tistical analysis (Felsenstein, 1985; Paradis, 2006). We
used Mesquite 2.7 (Maddison & Maddison, 2011) to
assemble a phylogenetic tree from diverse literature
sources to estimate the phylogenetic correlation struc-
ture as a means to correct for phylogenetic dependence
(Paradis, 2006). The basic tree structure (from suborder
to family level) was built using the information avail-
able in the study by Coddington (2005) and Maddison
& Schulz (2007). When available, additional phyloge-
netic information (up to genus or species level) was
also incorporated (Scharff & Coddington, 1997; Gris-
wold et al., 1998, 1999; Bosselaers & Jocque, 2000,
2002; Fang et al., 2000; Hormiga, 2000; Hedin & Maddi-
son, 2001; Levi, 2002; Agnarsson, 2003, 2004, 2006;
Maddison & Hedin, 2003; Arnedo et al, 2004, 2007;
Benjamin, 2004; Garb et al, 2004; Miller & Hormiga,
2004; Coddington, 2005; Murphy et al., 2006). Other-
wise, species were incorporated in the tree as soft poly-
tomies (Purvis & Garland, 1993).

To test Prediction 1, we first calculated the slopes and
intercepts of the linear adjustment between percentage
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of prey consumed and percentage of body length of
prey relative to the spider for each of the eight species
of Fig. 1 in the study by Nentwig & Wissel (1986).
Then, we used phylogenetic generalized least squares —
which includes the phylogenetic correlation structure
as the distance matrix — to compare whether the esti-
mated slopes of the active-hunting spiders are steeper
than the slopes of the sit-and-wait spiders, and whether
the intercepts differed between the two foraging modes.
To test Prediction 2, we constructed a statistical model
using phylogenetic generalized least squares. First, we
used the lowest AIC to determine which of the three
most-common models of evolution, Brownian, Pagel or
Ornstein—Uhlenbeck (Table 1, Paradis, 2006), better
described the evolution of egg size and egg number.
We then set the most appropriate evolutionary model
as the minimum model for testing each hypothesis and
proceeded to find the most parsimonious model struc-
ture by adding interactions and/or covariates, again
using the lowest AIC (Table 2).

The phylogenetic tree used to test Prediction 2 con-
tains a large number of soft polytomies (129 nodes
were unsolved across the tree). Thus, we analysed
the data using the method of Martins (1996), which
is most useful when the true phylogeny is not well
known. We created a statistical population of 1000
random trees in which we randomly solved the
uncertainty of our trees (i.e. the polytomies) and
used the branch-length transformation of Grafen
(1989) as a starting point before applying any
branch-length transformation based upon an evolu-
tionary model. We then estimated the same statistical
parameters as in phylogenetic generalized least
squares but using the simulated trees. Using joint and
conditional probabilities (Martins, 1996), we obtained
P-values for the null hypothesis that the estimated
regression slopes (b) were not different from zero.
With this procedure, one obtains a normal distribu-
tion of estimates from which the mean represents the
most accurate estimate describing the relationship
between the dependent variable and the predictors.
We applied this method for (i) selecting the evolu-
tionary model that best fits our data; (ii) selecting the
most parsimonious statistical model relating traits to
predictors; (iii) calculating estimates of slopes and the
P-values associated with them; and (iv) plotting the

Table 2 Interaction terms and covariates that yield the minimum
statistical model for testing the predicted hypothesis.

AlIC SEaic
Egg size
AP + FM + AP x FM —154.73 0.04
AP + FM + AP x FM + BA —165.37 0.03
AP + FM + AP x FM + BA + AP x BA* —-181.71  0.03
AP + FM + AP x FM + BA + AP x BA + FM x BA —179.91 0.03
Fecundity
AP + FM + AP x FM 402.35 0.04
AP + FM + BA 388.17 0.04
AP + FM + AP x FM + BA 387.97 0.04
AP + FM + AP x FM + BA + AP x BA* 380.36 0.04
AP + FM + AP x FM + BA + AP x BA + FM x BA 381.41 0.04

AP, area of the prosoma; FM, foraging mode; BA, biogeographic
area.

The statistical model for testing the effects was selected by the low-
est AIC. Standard error of AIC corresponds to the AIC variation
due to phylogenetic uncertainty. The independent variable follows
the model name.

*Model with the lowest AIC showing the most parsimonious evo-
lutionary model.

estimated effects and 95% confidence intervals using
the procedures of Fox (2003).

We used R 3.1.0 (R Core Team, 2014) and the pack-
ages ‘ape’ and ‘nlme’ for statistical analyses.

Results

Prediction 1

The difference in body size between predators and their
prey had a larger effect on the outcome of an interac-
tion for active-hunting than for sit-and-wait spiders
(Fig. 1). In general, active-hunting spiders needed to be
larger than did sit-and-wait spiders for an interaction to
lead to successtul predation; sit-and-wait predators
could subdue larger prey relative to their body size.
Also, the slope of the relationship between successful
predation and the prey/predator body-length ratio is
2x  steeper for active-hunting spiders (mean
slopes = —0.99 and —0.50 for active-hunting and sit-
and-wait spiders, respectively; t, =5.97, P = 0.001).
Thus, a unit decrease in prey—predator body-size ratio

Table 1 Selection of the best evolutionary model using the lowest AIC, with its standard error due to phylogenetic uncertainty.

Evolutionary model AIC

Statistical models None Brownian Pagel Ornstein-Uhlenbeck
Egg Size —130.93 —56.11 0.11 —138.98 0.03 —142.28* 0.03
Fecundity 421.37 495.51 0.08 400.91 0.01 394.68* 0.04

*Model with the lowest AIC showing the most parsimonious evolutionary model.
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produces a greater increase in predation success for
active-hunting than for sit-and-wait spiders. In addi-
tion, active-hunting spiders are better than sit-and-wait
spiders at subduing and killing prey that are relatively
smaller than them (mean intercepts= 132.34 and
102.95 for active-hunting and sit-and-wait spiders,
respectively; t, = —2.65, P = 0.038).

Prediction 2

Sit-and-wait spiders lay both more and smaller eggs
than do active-hunting spiders of the same size (female
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Fig. 2 Effect plot of the phylogenetic generalized least squares
model for the ‘body size x foraging mode’ interaction in (a) egg-
size model (n = 159) and (b) clutch-size model (7 = 195). Thick
lines are the partial slopes, and the shaded areas above and below
the effect, the 95% confidence limits of the slopes.
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size x foraging mode interaction Fig. 2, Table 3).
Although sit-and-wait spiders lay more and smaller
eggs across the entire range of female sizes, egg size
and egg number become more similar between the two
foraging modes as female size increases (Fig. 2,
Table 3). The smallest active-hunting spiders lay 1.3x
larger and 0.33x fewer eggs than do sit-and-wait spi-
ders, whereas the largest active-hunting spiders lay
only 1.1x larger and 0.60x fewer eggs than do sit-and-
wait spiders of comparable size.

Discussion

Our results support the hypothesis that, for populations
of generalist predators embedded in food webs consist-
ing of both prey that need to be subdued and predators
that need to be avoided, increased activity of offspring
leads to the evolution of larger egg sizes. Also, likely as
a direct consequence of this selection for large offspring
size and the fundamental trade-off between offspring
size and number, active foraging leads to the evolution
of lower fecundity. Our findings strongly suggest that
the quality of an environment and the selection
imposed by an environment on life history traits
depend on the myriad of biotic interactions that indi-
viduals experience. The study of ecological networks
(Bascompte, 2009), especially from an evolutionary
perspective, may help disentangle the selective gradi-
ents responsible for the evolution of life history traits.
Many taxa exhibit plastic variation in offspring size —
that is females produce different-sized offspring — in
response to differences in predation risk, with larger off-
spring favoured under higher post-hatching predation

Table 3 Phylogenetic generalized least squares predictors and
their estimated effects for the best statistical models of the
hypotheses.

Estimate SE t P-value
(a) Egg size (n = 159)
Intercept -0.25 0.07 -3.71 0.000
Area prosoma 0.14 0.04 3.21 0.002
Foraging mode -0.12 0.06 —1.98 0.055
Biogeographic area -0.22 0.05 —-4.10 0.000
Area prosoma x Foraging 0.19 0.04 4.33 0.000

mode
Area prosoma x Biogeographic 0.1 0.04 2.76  0.008
area

(b) Fecundity (n = 195)

Intercept 2.29 0.30 7.76  0.000
Area prosoma 1.10 0.21 5.32  0.000
Foraging mode 1.09 0.23 4.75 0.000
Biogeographic area -0.25 026 —-0.96 0.349
Area prosoma x Foraging —0.45 017 =258 0.013
mode

Area prosoma x Biogeographic 0.65 0.20 3.18 0.002
Area
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rates. For example, predator cues induce females to
produce larger eggs or cause a delay in hatching date
[e.g. salamanders (Sih & Moore, 1993; Moore et al,
1996), fish (Jones et al., 2003), anurans (Laurila et al,
2002) and crustaceans (Blaustein, 1997)]. These adap-
tive responses result in offspring hatching at a larger
size or in a more developed stage, changes that increase
their survival when predation is size specific (Petranka
et al., 1987). Other studies have shown that when pred-
ator threat is absent, as is the case for salmon in hatch-
eries, selection favours higher fecundity and smaller
egg size (Heath ef al., 2003). This plasticity and strong
selection favouring large offspring size strongly suggest
that an evolutionary response favouring large offspring
size may have occurred across taxa, as demonstrated in
this study. Thus, understanding how ecological interac-
tions affect individual fitness can help us predict the
evolution of important life history traits such as egg size
and number.

Our comparative analysis contrasting spider taxa of
distinct foraging modes (extremes in a mobility contin-
uum) demonstrates that active-hunting spiders need to
be larger (relative to prey size) to subdue prey than do
sit-and-wait predators. We also found that, after taking
into account female size, active-hunting spiders lay lar-
ger but fewer eggs compared to sit-and-wait spiders.
These results are consistent with the prediction that
active-hunting spiders will have higher fitness when
offspring are born slightly larger. In addition, as
expected due to the egg size/egg number trade-off,
active-hunting females, which invest in larger offspring,
necessarily lay relatively fewer eggs.

Investing in relatively large hatchlings may be adap-
tive in active-hunting spiders because of (i) the
enhanced hunting ability and lower susceptibility to
attacks by other predators, and (ii) the negative size—
abundance relationship in food webs means that densi-
ties of potential predators will be lower and densities of
available prey higher. Reaching a size refuge may be less
important for sit-and-wait spiders because their reduced
mobility is usually associated with lower encounter rates
with predators. From our foraging analysis, we suggest
that, in addition to a greater predation success, larger
offspring of active-hunting spiders will be less frequently
preyed upon when encountering intraguild predators.
Whereas the reanalysed data from Nentwig & Wissel
(1986) only includes spiders preying on nondangerous
prey, the size difference between predators largely
explains who eats whom (Wise, 2006). Finally, we
found that, when prey is small relative to the spider’s
size, active-hunting spiders have a higher frequency of
successful predation events. This result suggests that
active-hunting spiders are better than sit-and-wait spi-
ders at subduing prey that is smaller than them.

Our results for spiders are likely generalizable to other
taxa. For instance, sit-and-wait and active-hunting
behaviour occurs in different species of fish, amphibians

and reptiles (Schoener, 1971; Huey & Pianka, 1981;
Greene, 1986), and likely a continuum of strategies
from low to high mobility occurs in all predatory taxa.
Differences in mobility, and thus variability in encoun-
ter rates with predators, can be also important outside
the foraging-for-food context, such as during dispersal
or when searching for mates. This influence of mobility
on predation risk could also affect life history traits
other than offspring size, that is age and size at matura-
tion (Vollrath & Parker, 1992; De Mas et al., 2009).

Higher encounter rates with predators generally lead
to selection favouring larger spiderlings. In contrast,
higher predation rates on eggs (before they hatch) could
favour smaller offspring. For example, small eggs can
develop faster and hatch earlier, avoiding predators that
appear later in the season (Kudo, 2001). Similarly,
females producing small eggs can have higher fecun-
dity, potentially diluting predation risk. However, this
type of selection is unlikely to occur widely in spiders,
as a previous study found no relationship between egg
size and maternal care (i.e. sitting with the egg sac until
hatching, which should decrease exposure of the eggs
to predation) (Simpson, 1995). Therefore, the most par-
simonious explanation for our results is that the post-
hatching encounter rate with predators, which is a
function of the mobility associated with each foraging
mode, strongly drives selection on egg size. More infor-
mation on the mobility of animals and optimal attack
rates as a function of predator/prey body-size ratio
could help disentangle the causes of egg-size evolution
and improve the accuracy of our predictions.

One unexpected result from our data analysis is that
as female size increased, both egg size and egg number
became more similar between the two foraging modes
(i.e. the statistically significant ‘body size x foraging
mode’ interaction, Fig. 2). We propose three nonmutu-
ally exclusive explanations for this interaction. First,
smaller active-hunting species and, more importantly,
their immature stages could be more vulnerable relative
to the larger active-hunting species (Fox & Czesak,
2000). Hence, larger egg sizes could be more strongly
favoured for the smaller active-hunting species. In addi-
tion, a lower difference in body size between mother
and hatchling can substantially reduce the developmen-
tal time of the offspring, which would decrease their
time exposed to predators before reaching adulthood
(Fox, 1994; Gillooly et al., 2002). Such an advantage
would not exist for sit-and-wait predators which, due
to their lower mobility, encounter fewer predators. A
second explanation could be differences in predominant
dispersal mode between spiders of different body size
and foraging mode. In both sit-and-wait and active-
hunting spiders, long-distance dispersal is wusually
accomplished by ballooning — floating in the air and
riding the wind on spider-made silken ‘kites’” — which is
favoured by smaller body size (Roff, 1991; Suter, 1999).
For small sit-and-wait females, ballooning could be
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more frequent as a dispersal mode for their offspring,
and thus, a relatively small body size is favoured com-
pared to offspring of active-hunting spiders. Moreover,
as ballooning is a highly stochastic dispersal mechanism
(e.g. landing on one or another habitat depends on the
strength and direction of the wind), high fecundity
would be favoured (Duarte & Alcaraz, 1989). As the
size of sit-and-wait females, and thus that of their
offspring, increases (Hendriks & Mulder, 2008), other
dispersal modes (e.g. bridging running upside-down on
silk bridges; Moya-Larano et al, 2008) may become
more important, thereby favouring larger offspring for
sit-and-wait spiders independently of foraging conse-
quences. Finally, it could be that the largest active-
hunting spiders are not able to produce larger offspring
because offspring size is physiologically constrained by
the size of the mother, and females cannot produce off-
spring larger than some threshold (Hendriks & Mulder,
2008).

Another unanticipated result is that the relationship
between female size and both egg size and clutch size
differed between the data sets from the two biogeo-
graphic areas studied (i.e. the significant interaction
between prosoma x biogeographic area in Table 3).
These two data sets come not only from different bioge-
ographic regions with different climates, but are sam-
ples from two vastly ditferent expanses of area (the
small state of Connecticut, USA, in Kaston, 1981 vs.
the entire Australian continent in Mascord, 1970). We
thus expect that differences in climate (e.g. Connecticut
is much colder in winter), and the large differences in
geographic surface area, have led to diverse sources of
selective pressures that could explain the observed
differences in allometric relationships. This possibility
suggests the potential insights to be gained by future
biogeographic research on the relationship between
clutch size, egg size and female size. As the interaction
with region was included in our model, our results are
not confounded by these regional differences.

The difference in body size between predator and
prey has a larger effect on predation success for
active predators than for sit-and-wait predators due to
differences in foraging strategies. This difference in
the importance of body-size differences led us to pre-
dict that highly mobile predators should lay larger
but fewer eggs than less mobile (i.e. sit-and-wait)
predators when these generalist predators are consid-
ered in the context of the food webs in which they
are embedded, and mainly due to the effects of intra-
guild predation. We tested the prediction across spider
species and found that, when compared with active-
hunting spiders, sit-and-wait foragers lay smaller eggs
but higher numbers of eggs per clutch. Clearly, eco-
logical networks (both mutualistic — e.g. pollina-
tion networks — and antagonistic — e.g. food webs)
include diverse sources of selection that can affect the
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evolution of life history traits, a subject that deserves
further investigation.
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