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ABSTRACT
Orb-weaving spiders are known to create stabilimenta—silk situated at particular locations of the web. While anecdotal reports 
and popular media have long suggested that some spiders arrange debris in their webs to resemble a larger spider, this behavior 
has not been formally documented in the scientific literature. Here, we provide the first scientific record of this unique behavior 
in two orb-weaving spiders (Cyclosa spp., Araneidae) from the tropical forests of Peru and the Philippines. We report that these 
spiders construct stabilimenta composed of detritus and silk, arranging the debris in the web into a shape that visually resembles 
the silhouette of a larger spider. This structure may serve as a “decoy” that serves an anti-predator function of misdirecting or 
repelling the attacks of some predators. Video abstract: https://​youtu.​be/​GDySH​FRXbCE.

RESUMEN
Las arañas tejedoras de orbes son conocidas por crear estabilimentos, estructuras de seda situadas en lugares específicos de 
la telaraña. Si bien los informes anecdóticos y los medios populares han sugerido durante mucho tiempo que algunas arañas 
organizan escombros en sus telas para parecerse a una araña más grande, este comportamiento no ha sido documentado for-
malmente en la literatura científica. En este trabajo, proporcionamos el primer registro científico de este comportamiento único 
en dos especies de arañas tejedoras de orbes (Cyclosa spp., Araneidae) de los bosques tropicales de Perú y Filipinas. Reportamos 
que estas arañas construyen estabilimentos compuestos con detritos y seda, organizando los escombros en la tela en una forma 
que se asemeja visualmente a la silueta de una araña más grande. Esta estructura puede servir como un “señuelo” que cumple 
una función anti-depredador, desorientando o repeliendo los ataques de algunos depredadores. Video resumen: https://​youtu.​be/​
GDySH​FRXbCE.
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1   |   Introduction

Many diurnal orb-weaving spiders (Araneidae family) build 
a silken retreat to hide from predators, while others build 
various web decorations (McCook  1889), also known as sta-
bilimenta (Simon  1895), but rarely are both behaviors seen 
in the same species (Eberhard  1990). This suggests a funda-
mental trade-off, where stabilimenta may serve a similar pro-
tective function as a physical retreat (Walter and Elgar  2012; 
Walter  2024). Stabilimenta typically consist of silk situated at 
particular positions on the web that are most often located at 
its hub (Herberstein et al. 2000). Despite considerable attention 
from researchers, the function of stabilimenta in Araneidae 
and other stabilimentum-building spider families remains un-
clear (Bruce 2006; Walter 2024). A number of hypotheses have 
been proposed to explain the role of stabilimenta, including 
prevention of web collisions by birds (Eisner and Nowicki 1983; 
Bruce et al. 2005), prey attraction (Craig and Bernard 1990; Kim 
et al. 2012), and predator defense (Robinson and Robinson 1970; 
Soley 2019; Robledo-Ospina et al. 2023).

The diverse (180 species globally; World Spider Catalog 2025), 
pan-tropical araneid genus Cyclosa Menge, 1866, along with 
a monotypic genus, Allocyclosa Levi  1999, build stabilimenta 
that often incorporate masses of organic material, which are 
usually the carcasses of their arthropod prey or plant debris 
(Eberhard 2003; Marson 1947). Many species position egg sacs 
in cryptic locations on the stabilimentum (McClintock and 
Dodson 1999). The stabilimenta built by species in these genera 
are positioned toward the hub of the web and take on a variety 
of forms, but often debris is arranged in a discoid or linear shape 
(Herberstein et al. 2000). These stabilimenta are predominantly 
thought to function as a form of camouflage (Eberhard  2003; 
Tan and Li 2009; Liu et al. 2014), as the coloration of the spider 
often closely matches that of the stabilimentum. Concomitantly, 
the construction of stabilimenta gives Cyclosa webs a greater de-
gree of conspicuousness to predators (Tseng and Tso 2009).

Studies on the response of visual-hunting hymenopteran pred-
ators to various degrees of web decoration in two Cyclosa spe-
cies found that spiders constructing larger stabilimenta suffer 
more predation attempts than undecorated webs, but predation 
attempts were less likely to be successful than those attacking 
undecorated webs (Chou et  al.  2003; Tseng and Tso  2009). In 
these studies, hymenopteran attacks were directed toward 
the stabilimenta, suggesting that the Cyclosa stabilimentum 
serves to misdirect predation attempts as predators may have 
difficulty visually distinguishing the stabilimentum from the 
spider. Studies by Hoffmaster  (1982) investigated the response 
of Cyclosa caroli (Hentz, 1850) and other araneids to predation 
attempts by hummingbirds and jumping spiders and found that 
predation attempts by hummingbirds were directed at the sta-
bilimentum, largely unsuccessful, and elicited no response from 
the majority of C. caroli that were tested. In response to jump-
ing spider predation attempts, most C. caroli responded with ac-
tive defense movements, with some C. caroli dropping from the 
web. In contrast, none of the tested C. caroli left the web during 
attempted predation by the hummingbirds. There is some evi-
dence that Cyclosa stabilimenta might promote prey attraction 
(Tso 1998; Tan et al. 2010) or serve to strengthen the web during 
adverse weather conditions (e.g., wind, rain) (Neet 1990).

Here, we present detailed field observations on the construction 
of complex stabilimenta by two geographically isolated Cyclosa 
species. While anecdotal accounts have previously suggested 
that some spiders arrange debris in their webs to resemble a 
larger spider, this behavior has not been formally documented 
in the scientific literature. Our study aims to fill this gap by 
providing the first comprehensive record of this intriguing be-
havior, describing the step-by-step construction of these deco-
rations and the sequence of the web-building process. As far as 
we are aware, the only other scientific records similar to these 
are from populations of Cyclosa fililineata Hingston, 1932 and 
Cyclosa morretes Levi 1999 in southeastern Brazil, with a more 
rudimentary stabilimentum described as a blob with exten-
sions resembling legs. These forms made up less than 20% of 
the studied populations (Gonzaga and Vasconcellos-Neto 2012), 
highlighting the much more complex and frequent behavior we 
report here.

2   |   Materials and Methods

Field observations were made on species of Cyclosa in Peru 
in 2012, 2014, and 2022, and in the Philippines in 2012. The 
Peruvian Cyclosa were observed near the Tambopata Research 
Center (TRC) in the Tambopata National Reserve, Madre de 
Dios, in the Southeastern Peruvian Amazon. The habitat was a 
lowland tropical moist forest with an average elevation of 250 m 
and annual rainfall of about 3300 mm (Brightsmith 2004). The 
initial observations were made in 2012. More detailed observa-
tions were documented in 2014 and 2022. In May 2014 (begin-
ning of the region's annual dry season), observations were made 
on 48 individual Cyclosa spiders in the Tambopata National 
Reserve, located by visually surveying the undergrowth along 
trails at the TRC. When Cyclosa webs were found, they were 
photographed using a Canon 7D digital camera with a Canon 
100 Mm L macro lens. For even scaling, we obtained measure-
ments of each spider's body and stabilimentum by maintaining 
a constant focusing distance and aperture on the camera lens 
and taking a second photograph of a metric ruler. This ap-
proach was used to avoid disruption of the web or spider that 
may have occurred if a ruler had been held against the web. 
Using this method, we measured the length of each spider's ab-
domen and the width of each stabilimentum at its widest point. 
Measurements were made by combining the two images in 
Adobe Photoshop CS6 Version 13.0. Each spider was then given 
a unique identifying number. The approximate location of each 
web was marked with fluorescent pink flagging.

Cyclosa spiders were again observed between 19 September 
and 09 October 2022 (end of the region's annual dry season). 
During the second expedition, we identified around 20 Cyclosa 
webs near the TRC, which we then monitored every day, return-
ing at least once within six hours to each web, and conducting 
non-stop observation on selected webs between 22.00 and 06.00 
local time. The study was conducted with permission of the 
Servicio Nacional de Áreas Naturales Protegidas (SERNANP, No 
99-2022-SERNANP-JRNTAMB). Photos and videos were taken 
of specimens with different “spider-like stabilimenta”, putative 
decoys, in their web. We collected nine specimens and placed 
them into uniquely labeled Eppendorf tubes with 80% ethanol. 
Collected specimens were sent to Lima, Peru and identified by 
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Dr. D. Silva under light microscopy at the Peruvian Natural 
History Museum, based on their morphology and epigynum 
(Levi  1999), while comparing to vouchered specimens in the 
museum's collection.

In the Philippines, Cyclosa observations were made in Negros 
Occidental on the Island of Negros, Visayan Region, in a second-
ary tract of sub-montane rainforest on the outside perimeter of 
Mount Kanlaon Natural Park, near the municipality of Murcia, 
at an approximate elevation of 625 m. observations were made 
during the course of fieldwork studying butterflies in Mount 
Kanlaon Natural Park (Reeves and Daniels  2020) in March 
2012, late in the region's annual dry season. Under this work, 
we were not permitted to collect spider specimens. Thus, we 
were unable to observe the morphology of the spiders in the lab-
oratory to determine the species engaging in this behavior. Six 
Cyclosa spiders with stabilimenta consisting of a central mass of 
debris with attenuate linear projections radiating outwards were 
first noticed on 8 March 2012 at 16.45 local time, when spiders 
and their webs were documented with photographs and field-
notes. We photographed each individual and their webs using 
a Canon 7D digital camera with either a Canon 100 Mm macro 
lens or a Canon MPE 65 m macro lens. Some of the observed 
spiders were located adjacent to trails that were used to access 
field sites in Mount Kanlaon Natural Park, and these individu-
als were seen with their stabilimenta on multiple occasions in 
March 2012 in passing but were not photographed or observed 
in detail. Digital images of Cyclosa from the Philippines and 
Peru are preserved in the photograph archives of L. E. Reeves, P. 
J. Torres, and R. Kirby.

3   |   Results

Both the Peruvian and Philippine species were observed in orb 
webs containing stabilimenta made of prey carcasses and plant 
detritus. In both locations, the stabilimenta contained a central 
mass of debris at the hub of the web, with a number of linear 
projections radiating outwards from the central mass.

At the Philippine site, a single individual was initially observed 
in a web. The web was situated approximately 1 m from the 
ground in a coffee tree (Coffea sp.) immediately adjacent to a 
trail. The stabilimentum of the first individual observed had 
eight radial projections (Figure 1A). Altogether, six individuals 
were observed with similar stabilimenta, presumably the same 
species. Among them, the number of radial projections varied 
from five to eight. The central mass at the hub of the web was 
constructed as a shallow envelope or pocket, and all individual 
spiders were observed resting within. All webs were found along 
an approximately 20 m stretch of the trail. Despite extensive 
work in the vicinity over a three-month period, this section of 
trail was the only area where Cyclosa species were found.

In Peru, we observed Cyclosa spiders at the TRC with stabili-
menta consisting of a central mass at the hub of the web with 
radial projections. The first stabilimentum seen (Figure  1C) 
was initially mistaken as a spider killed by an entomophagous 
fungus and was documented in September 2012. After further 
inspection, three individuals, presumably of the same species, 
were found at this site occupying similar webs with spider-like 

stabilimenta, all 1–2 m from the ground and located within 
2 m of each other. Between 2013 and 2024, it is estimated that 
over 250 individuals have been seen by eco-guides and natural-
ists at TRC exhibiting similar stabilimenta. In contrast to the 
Philippine Cyclosa, the central mass of the stabilimentum was 
located directly below the hub, on which the spider was resting. 
The projections extended radially from the hub and all pointed 
in the same direction, most often downwards, and varied in 
number from four to eight. These spiders were only observed 
in floodplain forest and were absent in the higher terra firme 
forest nearby.

Of the 48 Cyclosa spiders photographically measured in 2014, 
the mean abdomen length was 2.54 mm, and the mean width of 
the central mass of the stabilimentum was 8.15 mm (excluding 
legs). On average, the length of the stabilimenta was 3.3 times 
that of the spider's body length. Among these spiders, the mean 
number of stabilimentum projections was 5.02. Of the spiders 
we photographed, we found both males and females to be occu-
pying stabilimentum-adorned webs. Some females had camou-
flaged egg sacs and occasionally, spiderlings, hidden among the 
debris of the stabilimentum. In 2014, we observed that some of 
the Cyclosa spiders (later identified as different species) with sta-
bilimenta that consisted of a single line were observed in sym-
patry with those creating the more complex stabilimenta, but 
notes on these individuals were not recorded.

In 2022, we encountered around 20 Cyclosa spiders at the same 
floodplain area of the TRC. Some decorated their web with a 
single-line stabilimentum, while others built the more complex 
structure. When the latter were approached by human observ-
ers, either during the day or at night with a flashlight, they 
started to shake their abdomens against the stabilimentum, 
making a vibration effect on the putative spider model. When 
further approached, the spider jumped off from the web to the 
ground (a height of about 1 m), but after an hour, it reappeared in 
its web. We did not observe such shaking behavior from spiders 
with a single-line stabilimentum.

In 2022, observations were made on the maintenance of 
Cyclosa webs and stabilimenta. After sunset, between 18.00 
and 22.00 local time, the spiders collected detritus from the 
spiral threads of their webs to the radials. Then, they ate the 
segments of the web and pushed the detritus along the radial 
spoke to the central hub, which happened very quickly. Later, 
around 02.00, the spiders continued to build their web by ar-
ranging the detritus over the main radials (1/4 of the final 
radials) resembling “legs” of the stabilimentum. Noticeably, 
as the spiders collected detritus, they would frequently reject 
some material, cutting it out of the web and flicking it away 
with one leg. On observation, it seemed to be the larger pieces 
of detritus that were rejected, but no measurements were 
made. This “reject-and-flick” behavior was also seen when 
the spiders were caught in the rain. They would collect small 
beads of water from their bodies and flick them away with one 
of their front legs. Later, they added more radials and made 
an outward sparse spiral. Spiders spent a lot of time chewing 
through the larger detritus, while separating larger pieces of 
it into multiple parts and pulling them apart. Finally, they 
made a very tight and fine inward spiral. On average (n = 6), 
it took them about 90 min to build a complete stabilimentum. 
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FIGURE 1    |     Legend on next page.
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We noticed that web building appeared to be a two-stage pro-
cess wherein the spiders would build the basic structure of the 
web around 23.00–24.00 after moving to where they wanted 
to build. Then, they rested for a few hours before spinning the 
tight spirals an hour or two before dawn (~06.00).

Though we could not collect specimens of the Philippine 
species for identification, we were able to identify the nine 
specimens collected at the TRC to species level. Five speci-
mens (two females and three juveniles) that constructed the 
complex, spider-like stabilimenta were Cyclosa longicauda 
(Taczanowski,  1878) (Figure  2A). The other four specimens 
(one female and three juveniles) constructing single-line 
stabilimenta belonged to the species Cyclosa inca Levi  1999 
(Figure 2B).

4   |   Discussion

Unlike many orb-weaving spiders that construct a silken retreat 
for protection, the Cyclosa species we observed typically do not. 
This mutually exclusive behavior suggests that web stabilimenta 
and physical retreats serve a similar purpose: providing protec-
tion from predators. The diverse, pan-tropical genus Cyclosa is 
known to incorporate plant detritus, the remains of prey, and 
other organic material into a stabilimentum at the hub of its 
web. The arrangement of organic matter can vary in Cyclosa sta-
bilimenta. Most often, Cyclosa species arrange organic material 
or silk into a linear shape. Here, we provide the first formal sci-
entific record of Cyclosa species from two continents that create 
stabilimenta visually resembling the shape of a larger spider.

In Peru, the spiders constructing spider-like stabilimenta were 
morphologically identified as C. longicauda, while those con-
structing linear stabilimenta were identified as C. inca. Cyclosa 
longicauda was described in 1878 from a subadult female 

collected in Junín Department, Peru (Taczanowski 1878). The 
species is not well known, and the few records of the species are 
distributed from the upper Amazon of Colombia and Ecuador, 
through Peru and Brazil, to Misiones Province of Argentina 
(Levi 1999). The holotype of C. inca was collected by D. Silva in 
1987 near Huánuco, Peru, and it has been collected since by fog-
ging canopy in Tambopata, Peru, and in Colombia (Levi 1999). 
The Natural History Museum (National University of San 
Marcos) in Lima houses specimens of two additional Cyclosa 
species previously collected from the Tambopata region, which 
are yet to be identified (D. Silva, pers. comm.).

The incorporation of prey carcasses and plant debris into the sta-
bilimenta of Cyclosa species is generally regarded as a defense 
against predation that serves to redirect the attacks of visually 
hunting predators and camouflage the spider (Eberhard 2003; 
Neet 1990; Tan and Li 2009). In both Neotropical and Southeast 
Asian forests, small araneids like Cyclosa are under preda-
tion pressure from a suite of visual diurnal predators. In the 
Neotropics and Southeast Asia, hummingbirds and nectariniids 
(sunbirds and spiderhunters), respectively, are known to glean 
orb-weaving spiders from their webs (Skutch 1964; Stiles 1995). 
During a predation attempt, it is likely that concealment inside 
its spider-like stabilimentum by the Philippine species would be 
beneficial to the spider by allowing it to escape detection until 
the predator abandons its attack. The Peruvian species, on the 
other hand, perches on the web directly above its spider-like sta-
bilimentum and, to the human eye, appears as a small projection 
relative to the larger structure. The spider may be attempting to 
direct potential predators toward the stabilimentum and away 
from itself, escaping by abandoning the web in the event of a 
predation attempt.

Helicopter damselflies (Odonata: Pseudostigmatidae) are 
specialist predators of web-building spiders, and they occur 
extensively throughout the Neotropics, including the region 

FIGURE 1    |    (A) The “spider-like decoy” stabilimentum of the first individual Cyclosa sp. observed in the Philippines. (B) The Cyclosa sp. ob-
served resting within the stabilimentum illustrated in Figure 1A. (C) The first Cyclosa individual found exhibiting a spider-like stabilimentum in 
Madre de Dios, Peru. (D) The stabilimentum and spider of the Peruvian Cyclosa sp. showing the spider's position above the stabilimentum. (E) The 
Peruvian Cyclosa species that builds stabilimentum. (F) A similar stabilimentum, built by an unknown spider taxon, found and photographed in the 
Torotorofotsy-Ihofa forest, Madagascar by H. Cordey.

FIGURE 2    |    Stabilimenta of Cyclosa spiders identified in Tambopata, Peru. (A) Cyclosa longicauda (Taczanowski, 1878), with a “spider-shaped” 
model. (B) Cyclosa inca Levi 1999, with a single-line stabilimentum.
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where the Peruvian C. longicauda are found. At the TRC, 
we confirmed the presence of the pseudostigmatid species 
Mecistogaster linearis (Fabricius, 1777) and Microstigma ro-
tundatum Selys, 1860 in the same habitat as C. longicauda. 
Fincke  (1992) described pseudostigmatids as visual preda-
tors that will methodically search vegetation for spider webs. 
When a web is located, the damselfly hovers in front of the 
web searching for the spider. Pseudostigmatids have been re-
ported to target araneid spiders, including Cyclosa, that are 
3–6 mm in body length, while actively avoiding larger species 
(Fincke  1992). Perhaps C. longicauda evolved to construct 
these putative decoys in response to predation pressure by 
pseudostigmatid damselflies. Based on the measurements we 
collected on the Peruvian C. longicauda, this spider is within 
the preferred size range of damselflies, while the spider-like 
stabilimentum that it constructs is within the size range of 
a spider that would be avoided. On the other hand, this form 
of deception might be even more effective against vertebrate 
predators, such as birds or lizards, which, unlike insects, are 
known to respond strongly to macroscopic patterns and may 
be confused by the large, spider-like decoy, as reported about 
Argiope spiders (Schoener and Spiller 1992). Thus, the decoy 
could serve as a general defense against a suite of visually 
hunting predators.

On the other hand, the structures could also be interpreted as a 
form of bird dropping mimicry. This alternative hypothesis, as 
proposed by Liu et al. (2014) for Cyclosa ginnaga Yaginuma, 1959, 
suggests that the spiders' stabilimenta may resemble bird feces to 
avoid predation. The predominantly downward orientation of the 
stabilimentum's appendages in our observations (Figure 1C) could 
be interpreted as mimicking the irregular shape of a bird dropping. 
This would be a particularly effective defense against vertebrate 
predators like birds, as few would attempt to attack or consume 
their own waste (but see Oláh and Rózsa  2006). This suggests 
the decoy's function may be multifaceted, serving as a deterrent 
through both mimicry of a larger spider and an undesirable object.

A comparison between the different types of stabilimenta and 
the species that build them reveals potential functional dif-
ferences. Linear stabilimenta are common and appear to be 
primarily for camouflage and attracting prey, while the “spider-
like” decoys we observed seem to have a more specific function 
of mimicking a larger, non-prey spider. The construction of 
these complex decoys may require a greater energetic invest-
ment in collecting and arranging debris, but this could be offset 
by a higher survival rate against specific predators. In contrast, 
linear stabilimenta, which are often made of silk and smaller 
amounts of debris, might be less costly to produce. These differ-
ing investments may reflect distinct lifestyles between the two 
Cyclosa species identified in Peru. The species that creates the 
complex, spider-like decoys may be more sedentary, as a higher 
investment in a single, long-term defensive structure would 
be beneficial for a stationary lifestyle. In contrast, species that 
build less complex, linear decorations may relocate their webs 
more frequently, making a less effective but quickly constructed 
defense a more practical compromise. While our study did not 
directly investigate these lifestyle differences, our observations 
suggest that the different patterns of the stabilimenta may be 
linked to varying life histories, predator communities, and hab-
itat characteristics.

Other genera, such as Argiope, construct elaborate stabilimenta 
that are often hypothesized to deter predators by increasing the 
apparent size of the spider (Hingston  1927). Our observations 
suggest a similar anti-predator function, but through mimicry 
rather than simple enlargement. The decoys created by our 
Cyclosa species are not just larger, but they are shaped to resem-
ble a potential threat or an undesirable prey item, potentially 
providing a more effective deterrent against predators like the 
damselflies we discussed earlier.

The two-stage, sequential nature of web construction ob-
served in our study (in which the spider-like stabilimentum 
is built first at night, followed by the rest of the web closer 
to dawn) presents an interesting behavioral strategy. We hy-
pothesize that this timing is a direct response to predation 
pressure. Given that the spiders' diurnal predators, such as 
hummingbirds and damselflies, are visually oriented, the spi-
ders may prioritize creating their primary anti-predator de-
fense, the decoy, under the cover of darkness. This strategy 
allows them to complete the most critical part of their defense 
when visual predators are not active. The spiders can then rest 
and complete the finer parts of the web in the pre-dawn hours, 
ensuring that their snare is ready for prey capture at first light. 
This would minimize the time the spiders are exposed without 
their primary defense during daylight hours. This sequential 
building process suggests that the stabilimentum is not just 
an incidental part of the web but an evolutionarily optimized 
and critical component of the survival strategy of this species.

This report summarizes field observations on the construction 
of putative decoy stabilimenta by Cyclosa species in the forests of 
Peru and the Philippines, a previously unreported behavior in spi-
ders. In addition to these records, another spider, likely a species of 
Cyclosa, was observed by crew members of a nature documentary 
to create a spider-like stabilimentum in the Torotorofotsy-Ihofa 
Forest in eastern Madagascar in April of 2014 (Figure 1F). Taken 
together, the observations of this behavior in Peru, the Philippines, 
and Madagascar suggest that this behavior is widespread in 
Cyclosa. Considering the diversity of Cyclosa (180 described spe-
cies) and its pan-tropical distribution, it remains an open ques-
tion what specific selective pressures have driven these particular 
populations or species to evolve such complex, unique “spider-like 
decoys” while other species in the genus have maintained differ-
ent “decorative” patterns or none at all. Perhaps there is particu-
larly strong selection from predation within both of these groups 
that has resulted in increasingly complex visual defense. Future 
experimental studies could shed further light on this issue. For 
instance, comparing the survival rates of spiders with and with-
out stabilimenta, or manipulating decoration size, could provide 
a more direct test of the protective function of these stabilimenta. 
Further investigation is necessary to determine the identity of the 
Philippine species described here and to elaborate on the function 
of their stabilimenta.
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