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Differences in web features between two sympatric Leucauge species (Araneae: Tetragnathidae)
suggest a trade-off in prey capture strategy
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Abstract.

The design of orb webs is affected by multiple abiotic (e.g., wind, available space), biotic (e.g., prey availability,

predation), and species specific (e.g., spider size) factors. Thus, some features of each spider web are expected to reflect the
combined effect of such factors. We compared the relationship of spider size and web inclination on the area of different
sections of the orb web and other features (e.g., number or radii) between two sympatric Leucauge species (Leucauge sp.,
and L. argyra (Walckenaer, 1841), Tetragnathidae). Leucauge sp. was smaller and constructed smaller webs across a wider
range of inclinations than L. argyra. Other features of the web, e.g., capture area, and hub area, but not the number of
adhesive spiral turns and number of radii, were also larger in webs of L. argyra. The inclination was greater in webs of
Leucauge sp., but the asymmetry of webs did not differ between species, though, it correlated negatively with the total area
of the web of both species, as in other orb-weavers. The characteristics of each species’ web suggest that L. argyra
optimizes prey interception, while Leucauge sp. optimizes stopping and retention of large prey.
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The capacity of animals to adjust their behavior in response
to either temporal environmental fluctuation or spatial
variations of the same environment is expressed in a wide
range of vertebrate and invertebrate taxa (West-Eberhard
2003; Blamires et al. 2007). Plastic behavioral responses are in
general difficult to quantify, but some behavioral patterns and
construction rules could be identified from structures that
animals built (extended phenotypes) (Collias & Collias 1984;
Vollrath 1998; Hansell 2005; Boutry & Blamires 2013). For
instance, spider orb-webs are structures whose design depicts
the complexity and variation of the spider behaviors and their
morphology (Vollrath 1992; Heiling & Herberstein 1998, 2000;
Eberhard & Barrantes 2015).

In nature, spiders are capable of constructing their webs in
spaces that vary widely in dimensions and shape (Witt 1965),
suggesting a flexible response of orb-weavers to variation in
the environment. This spider’s flexibility could be attributed to
multiple causes (Ades 1995; Barrantes & Eberhard 2012), but
in nature the size and shape of the space available, the number
and spatial distribution of anchoring sites, as well as the
distribution of different prey types are likely important
variables affecting the size, shape, and inclination of orb webs
(Herberstein & Heiling 1999; Heiling & Herberstein 2000;
Blamires et al. 2007; Gregoric et al. 2013; Tew & Hesselberg
2018).

Webs fulfil several functions for the spiders (e.g., retreat,
protection, reproduction), but their main function is prey
capture (Eberhard 1990; Herberstein & Tso 2011). Therefore,
adjustments the spiders make on their webs are expected to
maintain or even increase the efficacy of intercepting,
stopping, and retaining prey (Sandoval 1994). The orb web
has a conservative design across different spider families
(Eberhard 1990; Vollrath 1998). It consists of a frame and
radii that give support to the hub and the adhesive spiral that
constitutes the capture area. The hub, made of dry silk

317

Orb webs, spider size, web asymmetry, web inclination.

threads, is the functional center of an orb web and serves the
spider as a launch platform from which the spider is able to
sense prey position through vibrations transmitted by the radii
(Bricefio & Eberhard 2011). Two additional sections, the free
zone that is the section of the web enclosed between the outer
turn of the hub and the inner turn of the adhesive spiral, and
an empty zone between the outer adhesive spiral turn and the
frame threads are present in webs of many orb-weavers (Fig.
la).

When orb-web spiders are experimentally confined to
reduced spaces (compared with field webs), they either
construct extremely modified webs—and many such changes
are apparently aimed to optimize the web main functions
(Barrantes & Eberhard 2012; Eberhard & Barrantes 2015)—or
construct miniature but non-modified webs (Hesselberg 2013).
Leucauge argyra (Walckenaer, 1841) (Tetragnathidae) and
Zosis geniculata (Olivier, 1789) (Uloboridae) confined to
reduced spaces modify several aspects of the web to maintain
its functionality. They construct webs without frames or
empty zones, with denser adhesive spiral turns, and radii that
attach directly to the substrate, allowing spiders to construct a
relatively large capture area (Eberhard 2014). However, the
hub changes little relative to the total available space, because
for this area to be functional as a launching platform and
information center, it should have a minimal area, which
correlates with the spider size (Briceno & Eberhard 2011;
Barrantes & Eberhard 2012; Eberhard & Barrantes 2015).

The total area, inclination, and asymmetry of the webs
depend on the available space and the position of anchoring
points within the microhabitat the spider chooses to construct
its web, and also on the spider size (Janetos 1986; Blamires et
al. 2007; Nakata & Zschokke 2010; Tew & Hesselberg 2018).
It has been demonstrated that the total area of an orb-web
correlates positively with the area of other sections of the orb
(e.g., capture area, hub area), as well as with the number of
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Figure 1.—Web of Leucauge argyra (a) and microhabitat used by both Leucage species (b).

radii and spiral turns (Barrantes & Eberhard 2012; Eberhard
& Barrantes 2015). But both total area and inclination often
correlate negatively with web asymmetry (Nakata & Zschokke
2010; Tew & Hesselberg 2018). Here we test if two sympatric
Leucauge species (Leucauge argyra and Leucauge sp.) that
differ in size but use the same microhabitat, construct webs
with different design: inclination, asymmetry, area of different
section of the web, number of radii, and number of spiral
turns. Specifically, we predict a greater web asymmetry for
larger spiders with higher inclination, within and between
species. It has been demonstrated that in some species large
spiders construct more asymmetric webs, presumably because
the slower upward running of the spider could affect prey
capture at the upper section of the web (Hesselberg 2010;
Nakata 2010; Nakata & Zschokke 2010). We also expect
greater adjustments of web features for smaller webs, as was
found when spiders were confined to reduced spaces in lab
conditions (Barrantes & Eberhard 2012; Eberhard & Bar-
rantes 2015).

METHODS

Focal species.—In Costa Rica, both Leucauge species occur
from sea level to about 500 m a.s.l. and construct their webs at
forest edges and understory of plantations on herbaceous and
bushy vegetation from 0.20 to 1.50 m above the ground
(Aisenberg & Barrantes 2011; Barrantes et al. 2015). Leucauge
argyra is larger than Leucauge sp. but both species often
construct their webs side by side on the same type of
vegetation at the same height (Fig. 1b). Both species were
common at the study site, but Leucauge sp. was more
abundant (in a 300 X 4m transect, we counted 26 L. argyra
and 178 Leucauge sp.). To avoid misidentifications, specimens
of both species were compared with those previously collected

in the same area and deposited in the spider collection in the
Museo de Zoologia, Universidad de Costa Rica.

Data collection.—We conducted this research in an African
oil palm plantation (Elaeis guineensis) in Rincon de Osa,
Puntarenas province, Costa Rica (8°41’'N, 83°29'W; elevation
45 m) from January 26 to February 6, 2017; this period
coincides with the breeding peak of both species at the study
site (GB unpubl. data). The annual mean temperature is 26°C
and precipitation is 4247 mm in the region (Solano &
Villalobos 2001), with a dry period from December through
March. This plantation consists of palms planted every 15 m,
and a relatively dense herbaceous stratum (e.g., Carludovica
sp., Selaginella sp., ferns, and grasses) (Fig. 1b). This
herbaceous stratum and piled palm leaves that are trimmed
as part of the plantation maintenance, provide the substrates
for spiders to anchor their webs.

We collected web information from adult females only for
both species, L. argyra (n=23) and Leucauge sp. (n=50). We
selected intact webs of adult females constructed between 50
and 150 cm above the ground and recorded the position of the
spider in the web to determine the superior and inferior section
of the web. Spiders position themselves in their webs head
down, so we used the position of the spider to define the
sections of the web. We measured the angle of the web with 0°
being horizontal and 90° being vertical, using a clinometer
(Brunton, Omni-Slope). We then coated the web with talcum
powder, placed a ruler (£ 0.05 mm) gently besides the web
plane and photographed (digital camera Nikon D5100) each
of the webs. We took special care to always place the camera
lens perpendicular to the plane of the web. These Leucauge
species are known to construct several webs daily (W.
Eberhard & G. Barrantes unpubl. data), even if webs are
apparently undamaged, and the first web is constructed early
in the morning. Thus, to avoid variation between webs of the
same spider, we photographed only the first web constructed.
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After photographing the web, we preserved each spider with
80% ethanol, and measured the cephalothorax width as a
proxy of its size under a dissecting microscope (Nikon
SMZ645). Cephalothorax width has recurrently been used as
a proxy of body size in spiders (Eberhard 1988; Barrantes
2015). To define the superior and inferior sections of the web,
we first traced a line along the longitudinal axis of the spider,
when the spider was first observed on the web, then a
perpendicular line across the center of the hub to define the
superior and inferior sections of the web.

From the photograph of each web, we measured the
following variables: number of spiral turns above (superior
section of the web) and below the hub (inferior section of the
web); total number of radii, total area (area circumscribed
within the outer spiral turn), hub area, free zone area, and
capture area as in Barrantes & Eberhard (2012). The spiral
turns were counted along the radius closest to the line that
defined the longitudinal axis of the spider (above and below
the hub) and calculated the mean of the counts above and
below the hub. We used the program Image J (Rasband 2016)
to measure the area of the different sections of the web and
calculated the asymmetry of the orb web using the formula
proposed by Zschokke (2011): [(HA-HB)/(HA+HB)]; where
HA is the distance from the hub to the outermost spiral turn
above the hub, and HB the distance from the hub to the
outermost spiral turn below the hub.

Statistical analyses.—We compared a group of web features
(see previous section and Tables 1, 2) between the two
Leucauge species, using General Linear Models (GLMs;
library nlme, R language) with a Gaussian error distribution.
We evaluated the assumptions of homoscedasticity and
normal distribution of residual for all models. In the first
two models, we compared cephalothorax width and total area
between the two species (Table 1). In consecutive models, we
additionally included cephalothorax width, web inclination,
and two interactions (cephalothorax width*species, and
species*web inclination) as predictor variables (Table 1).
These full models allowed us to test the relationships between
the predictors and those web features described in the previous
section (Table 1) that are expected to experience some change
as the size of the spider and web inclination change
(Hesselberg 2013; Tew & Hesselberg 2018). We performed
two other models to compare (1) web asymmetry, and (2) web
inclination between the two spider species. In the first case we
included total web area, cephalothorax width, and web
inclination as predictor variables; and total web area and
cephalothorax width in the second case (Table 2), as these
variables are known to correlate with each of the correspond-
ing response variables. In all cases, we started with the full
model and then selected the model that best explained the
variation of the response variable, based on AIC (Akaike
Information Criterion) (Wagenmakers & Farrell 2004), and
statistical differences between the two models with the lowest
AIC values (Zuur et al. 2012).

RESULTS

The cephalothorax width (spider size) of Leucauge argyra
was larger (2.17 mm = 0.05 SE, P < 0.001) than that of
Leucauge sp. (1.37 mm = 0.06 SE; Table 1; Fig. 2a).
Accordingly, L. argyra constructed larger webs (total area:

Table 1.—Difference in spider size and total area between
Leucauge argyra and Leucauge sp. (L. sp.); and relationships between
spider size and web inclination on different web features of both
species.

Response variable: cephalothorax width (spider size)

Effect Coefficient SE T df P
L. argyra 2.17 0.05 4191 72 <0.001
Leucauge sp. -0.81 0.06 -12.88 72 <0.001
Response variable: Total area
L. argyra 574.80 28.21 20.37 72 <0.001
L. sp. -266.72 34.09 -7.82 72 <0.001
Response variable: Total area
L. argyra 323.87 163.02 1.99 o6l 0.052
L. sp. -154.14 71.16 -2.17 6l 0.034
Cph. width 122.12 71.66 1.70 61 0.094
Inclination -0.70 1.41 -0.50 61 0.622
Response variable: Capture area
L. argyra 310.28 159.48 1.95 61 0.057
L. sp. -144.27 69.61 -2.07 o6l 0.042
Cph. width 114.11 70.10 1.63 61 0.109
Inclination -0.71 1.38 -0.51 6l 0.609
Response variable: Free zone area
L. argyra 11.00 5.75 191 61 0.061
L. sp. -8.08 2.51 -3.22 el 0.002
Cph. width 8.02 2.53 3.17 6l 0.002
Inclination 0.01 0.05 0.15 61 0.885
Response variable: Hub area
L. argyra 3.92 1.11 3.55 ol 0.001
L. sp. -4.38 1.40 -3.14 ol 0.003
Cph. width -0.70 0.48 -1.45 6l 0.153
Inclination 0.01 0.01 092 o6l 0.359
L. sp.*Cph. width 1.69 0.75 227 61 0.027
L. sp.*Inclination -0.01 0.02 -0.72 61 0.474
Response variable: Number of radii
L. argyra 20.84 4.66 4.47 72 <0.001
L. sp. 10.53 5.52 191 72 0.061
Cph. width 4.51 2.10 215 72 0.035
Inclination -0.01 0.02 -0.26 72 0.794
L. sp.*Cph. width -7.52 3.03 -248 72 0.015
Response variable: Mean spiral turns
L. argyra 50.25 7.27 691 72 <0.001
L. sp. -5.44 3.29 -1.65 72 0.103
Cph. width -3.34 3.24 -1.03 72 0.306
Inclination 0.03 0.053 0.56 72 0.578

574.80 cm”® *+ 28.21 SE) than Leucauge sp. (308.08 cm’ *
34.09 SE; Table 1; Fig. 2b). The capture area, free zone area,
and hub area were also larger in webs of L. argyra than in
those of Leucauge sp. (Table 1).

The size of spiders correlated with some web features but
not with others. The free zone increased with body size in both
species (Cph. Width in Free zone, Table 1), and the hub area
increased with body size only in Leucauge sp. (L. sp.*Cph.
Width, in Hub area, Table 1). However, the number of radii
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Table 2.—Relationships between total area and spider size with
asymmetry and inclination in webs of Leucauge argyra and Leucauge
sp. (L. sp.).
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Table 3.—Percentage of capture area, free zone, hub area, number
of radii, and number of adhesive spiral turns relative to the total area
of Leucauge argyra and Leucauge sp.

Response variable: asymmetry

Effect Coefficient SE T df P
L. argyra -0.05 0.10 -0.59 72 0.590
L. sp. -0.01 0.04 -0.34 72 0.735
Total area -0.00 0.00 -2.52 72 0.014
Inclination -0.00 0.00 -0.29 72 0.769
Cph. width 0.02 0.04 0.62 72 0.534

Response variable: inclination

Effect Coefficient SE T df P
L. argyra 24.17 17.16 1.41 72 0.163
L. sp. 16.95 7.60 2.23 72 0.029
Total area -0.01 0.01 -0.89 72 0.374
Cph. width 1.73 7.49 0.23 72 0.817

did not differ between species, but increased with body size in
L. argyra, while it decreased with body size in Leucauge sp.
(Cph. width vs. L. sp.*Cph. Width, in Number of radii, Table
1). The number of spiral turns was similar in both species and
did not correlate with body size in any species, despite the
difference in web area.

Similarly, the inclination of the web differed between both
species. The inclination was larger in webs of Leucauge sp.
(39.7° = 16.8°% range: 5°-85°) than in those of L. argyra (20.8°
+ 11.5°% range: 5°-50°), but neither the size of spiders nor the
total web area had a significant relationship on web inclination
(Table 2). On the contrary, the asymmetry of webs did not
differ between species, but decreased as total area of webs
increased for both species (Table 2); web inclination and
spider size did not correlate with web asymmetry.

DISCUSSION

We found that the total area, as well as the capture, free
zone, and hub areas were larger in webs of L. argyra than in
those of Leucauge sp., but the number of radii and adhesive
spiral turns did not differ between the two species. We also
found that the free zone area increases with spider size in both
species, but the number of radii increases with body size of L.
argyra while it decreases with Leucauge sp. body size.
Differences in webs between both species are likely the result
of the interaction of each species with several biotic and
abiotic factors, and decisions organized in a hierarchical
manner that spiders make during web construction. For
instance, the exploratory behavior prior to web construction
presumably provides the spider information on the available
space for constructing its web (Eberhard 1972; Hesselberg
2015), but also the final design of the web is affected by fine
flexible adjustments the spider makes (e.g., reduction of
capture and free zone areas) during the orb web construction
(Barrantes & Eberhard 2012; Eberhard & Barrantes 2015;
Eberhard 2020). For instance, radii construction is indepen-
dent of the total area of the web, since radii are chronolog-
ically constructed prior to the adhesive spiral and the total
area is defined by where along a radius the spider decides to

L. argyra

Capture Free Hub Number Spiral

area zone area of radii turns

Mean 94.09 5.40 0.51 5.74 8.20
SD 2.16 1.96 0.29 1.53 2.32

Leucauge sp.

Mean 94.85 4.83 0.32 9.71 14.85
SD 1.47 1.38 0.13 3.19 5.07

initiate the first adhesive spiral turn distantly from the hub
(Barrantes & Eberhard 2012; Eberhard & Barrantes 2015). It
is also likely that the design of the web is further modified by
silk availability in the spiders’ silk glands (Eberhard 1988).

The capture area, free zone, and the hub area are, at least in
part, determined by the external limit of the total area, a
decision the spider makes when the first turn of the adhesive
spiral is set (Ades 1995; Barrantes & Eberhard 2012; Eberhard
& Barrantes 2015). In both Leucauge species this decision
presumably has a similar cascade of effects on the area of
other sections of the web, since the proportion of each web
section is similar for both species (Table 3). However, the
number of radii and adhesive spiral turns show a different
pattern. The number of radii and spiral turns are proportion-
ally greater in Leucauge sp. than in L. argyra (Table 3). The
main function of radii is to stop prey, and the function of the
adhesive spiral is to retain prey; therefore, the probability of
stopping, particularly large prey (Eberhard 2014), is expected
to increase with the number of radii, and a large number of
adhesive spiral turns would increase the probability of
retaining prey (Eberhard 1990, 2014; Zschokke 2000; Bar-
rantes et al. 2017). In this case, Leucauge sp. constructs webs
with a greater number of radii and adhesive spiral turns, in
proportion to the total area of the web (Tables 1, 3); thus, it
would be able to stop more large prey and retain them more
effectively than L. argyra (Sensenig et al. 2010, 2012; Eberhard
2014). However, data on prey capture is lacking to compare
the efficiency of webs between these two species.

To be an effective trap, orb webs need to accomplish three
functions (interception, stopping, and retention), but it is
likely difficult for a spider to maximize the effectiveness of the
three functions in a single web (Eberhard 1990). On the
contrary, subtle differences in the orb-web design could
reduce, for instance, the interception (e.g., reducing total
web area), but favor the stopping function of the web (e.g.,
increasing number of radii), presumably affecting the type and
size of prey captured. In this study, some differences between
the webs of the two Leucauge species suggest that each species
could optimize some function(s) over others. Leucauge argyra
increases the probability of prey interception (larger capture
area), but Leucauge sp. seems to optimize stopping and
retaining large prey, since webs of this species have more radii
and spiral turns concentrated in a smaller web than L. argyra
(Eberhard 2014; Barrantes et al. 2017). In both species, the
number of radii increases with body size, but with a steeper
slope for L. argyra. Differences in these scaling relationships



VARGAS-GAMBOA & BARRANTES—VARIATION IN WEB DESIGN 321

a

(e}
o]
o !
T o e
£ i
N’
o =t
5 < .
= = | 0
% :
o :
s v | !
o <«
©
_S- o]
o i
O o i i
= :
(e}
! I
L. argyra Leucauge
Species

b

o :
Q :
= |
~~ i
o~
E (o]
o O
~— O
oc ©
9 s E—
© !
g o s ;
F S ; i
o — !
o I
N |
| |
L. argyra Leucauge
Species

Figure 2.—Cephalothorax width (a) as a proxy of spider size and total area (b) of Leucauge argyra and Leucauge sp.

are likely related with maintaining the effectiveness of
intercepting, stopping, and retaining prey of the web of each
species.

In addition, webs of Leucauge sp. are in general more
inclined, and vary through a larger range of angles than those
of L. argyra. Horizontal orb webs are thought to be designed
to capture aquatic insects (Kato et al. 2003), as well as falling
or jumping prey, while vertical webs are designed to capture
primarily fast flying insects (Gregori¢ et al. 2013), though
conclusive data on this issue is lacking (Bishop & Connolly
1992; Prokop 2005). Thereby, we hypothesize that the webs of
Leucauge sp. that range from nearly horizontal (5°) to nearly
vertical (85°) are likely capable of intercepting a larger range of
prey types than webs of L. argyra, that range from 5° to 50°,
and proportionally more fast flying insects, since some webs
are nearly vertical. Fast flying insects accumulate more kinetic
energy than either falling, jumping, or slow flying aquatic
insects (Eberhard 1986; Bishop & Connolly 1992; Lin et al.
1995); thus, a large density of radii absorbs this energy more
effectively, and a higher concentration of adhesive threads
retains prey more effectively in more inclined webs.

Orb webs constructed by nearly all species in the
Tetragnathidae and Araneidae families are slanted and
asymmetric, with the web section above the hub usually
smaller than the lower section. Several non-exclusive factors
have been proposed to affect the asymmetry of orb-webs. For
instance, in a field study with Metellina mengei (Blackwell,
1869), the web asymmetry increases with the inclination of the
web and spider size (Tew & Hesselberg 2018). In addition,
several studies have demonstrated that larger (likely heavier)
spiders construct more asymmetric webs (Herberstein &
Heiling 1999; Kuntner et al. 2010). However, in the two
Leucauge species included in this study neither the inclination
of the web nor the size of the spider correlated with the

asymmetry of webs (Table 2); despite the large difference in
size, L. argyra did not build more asymmetric webs.
Unfortunately, there are no data of weight on the genus
Leucauge White, 1841, and in future studies, it would be
advantageous to measure spider weight. However, in this
particular study, if weight would have a strong effect on
asymmetry, webs of Leucauge argyra would be more
asymmetric since the estimated weight of this species (based
on Penell et al. 2018) was 3.4 times larger than that of
Leucauge sp. Other factors, such as the type (e.g., fast vs. slow
flying insects) or size of prey captured may also influence the
asymmetry of the webs of these two species of Leucauge in the
wild. Spiders walk slower upward and evidence indicates that
they reduce the area above the hub as the angle of the web
increases with the horizontal, affecting web asymmetry
(Nakata & Zschokke 2010; Tew & Hesselberg 2018).

In both species of Leucauge and in M. mengei (Tew &
Hesselberg 2018), the asymmetry also correlates with the area
of the web. In these cases, asymmetry could be related with
prey capture efficiency rather than with physical aspects (e.g.,
web inclination, spider size), since spiders optimize prey
capture running faster downwards than upwards against
gravity. The available space for web construction and
distribution of perches the microhabitat offers are yet other
factors that may also affect web asymmetry, since both could
influence the area and asymmetry of webs (Blamires et al.
2007).

Niche partitioning, as a direct effect of interspecific
competition, is frequently advocated to explain differences in
microhabitat use in sympatric spider species (Novak et al.
2010; Nasir et al. 2017). Although the idea of niche
differentiation through competition between the two Leucauge
species in this study is suggestive, the evidence suggests
otherwise. All webs of both species were at the same
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vegetation stratum (0.20 to 1.50 m) and, in many cases, webs
of both species were constructed side by side. In addition, the
small species was more abundant than the larger, opposite to
expectations of competitive exclusion. We argue that differ-
ences in web design between the two Leucauge species are
more likely attributed to species-specific behavioral adjust-
ments to similar environmental conditions rather than to the
effect of competition, as Wise (1993) demonstrated with
carefully conducted field experiments.

Summarizing, the total area of the web and that of the
different sections (e.g., hub, capture area) were larger in webs
of L. argyra than in Leucauge sp., but webs of both species had
a similar number of radii and sticky spiral turns, despite the
differences in total web area. In addition, the range of
inclination in webs of Leucauge sp. (from nearly vertical to
nearly horizontal) was larger than that of L. argyra.
Differences in the webs of these two sympatric congeneric
species suggest that each species optimizes different aspects of
the web. Although the prey interception efficacy of orb webs
depends on a set of conditions which involve prey size and
type, insect wing span, web light reflectance, and wind speed,
the size of the orb is an important variable (Craig 2003; Yuen
& Bonebrake 2017). In addition, several authors have
hypothesized that prey stopping increases with radii density
and their retention with spiral turns density (Eberhard 2014;
Blackledge et al. 2011). Hence, we speculate that the large
webs of L. argyra could increase the probability of prey
interception without sacrificing prey stopping, since number of
radii increases with spider size and web area (Barrantes &
Eberhard 2012; Eberhard 2014); while webs of Leucauge sp.
could increase the probability of stopping and retaining large
prey as its webs had a larger density of radii and adhesive
spiral turns. Contrary to our expectations and despite the large
differences in size between both species, body size did not
affect the asymmetry of the web. These two sympatric species
produce webs with different designs that could optimize
different aspects of their webs: L. argyra optimizes prey
interception, and Leucauge sp. optimizes prey stopping and
retention, but field data are needed to test the effect of
different orb-web designs on prey capture.
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