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INTRODUCTION 
 

Spiders of the genus Deinopis MacLeay, 1839 (family Deinopidae) are commonly referred to as net-casting spiders, a 
most appropriate name which describes its unique technique of prey capture. Other vernacular names assigned to this 
group of spiders include “gladiator spider” and “ogre-faced spider”. Deinopis has an almost worldwide distribution, 
with at least 46 recognised species (Platnick, 2009). In published literature, the generic and familial names have 
occasionally been misspelled as ‘Dinopis’ and ‘Dinopidae’, respectively (e.g., Baum, 1938; Clyne, 1967; Robinson & 
Robinson, 1971). However, these are regarded as unjustified emendations (Platnick, 2009). In Asia, only a handful of 
species have been adequately defined, including Deinopis celebensis Merian, 1911 (Sulawesi); Deinopis fasciculigera 
Simon, 1909 (Vietnam); Deinopis goalparaensis Tikadar & Malhotra, 1978 (India); Deinopis kollari Doleschall, 1859 
(Ambon, Peninsular Malaysia, Myanmar) (see Murphy & Murphy, 2000; Platnick, 2009). The most recent addition 
would be Deinopis liukuensis Yin et al., 2002, from Yunnan, China. This present article serves to document an 
encounter with a female Deinopis species within the Central Catchment Nature Reserve and provides an overview on 
the unique web design, detailed silk composition and heightened optical prowess of this nocturnal spider. 
 
 

 
Fig. 1. Dorsal perspective of the female net-casting spider, Deinopis species, encountered on the night of 25 Apr.2009 at Nee Soon 
Swamp Forest. Its foundational web scaffolding was anchored between the fronds of giant sword fern (Nephrolepis biserrata). 
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OBSERVATIONS 
 

While conducting a faunal survey at the Nee Soon Swamp Forest on the night of 25 Apr.2009, a female net-casting 
spider, Deinopis species, was found at ca. 2345 hours (Figs. 1 & 2). The female spider itself was situated at knee-level, 
with its web framework anchored between two large fronds (ca. 30 cm apart) of the giant sword fern, Nephrolepis 
biserrata. It was in its characteristic ambush posture, with its head facing downwards. The principal capture net was 
being held by the first two pairs of legs, the third pair was grasping onto a higher support thread, while the fourth pair 
held on to a single, upward thread (Fig. 3). 
 
Upon closer inspection of the main capture net, it could be seen that the structural design of the component threads were 
clearly different from the adjacent supporting threads. The capture threads were visibly thicker in overall diameter and 
exhibited tight, spiral patterns that rendered it a fuzzy appearance. At closer range, we were also able to discern the 
remnants of an antenna and a tibial portion of an orthopteran prey target (Fig. 4). Whether the orthopteran was 
successfully captured and consumed, or had managed to escape, remained uncertain. When the spider was viewed from 
below, the pair of large eyes was unmistakable (Fig. 5). 
 
 

 
Fig. 2. Ventro-lateral perspective of the same female spider (as in Fig. 1), to illustrate the relative positions of its limbs when in 
ambush position. 
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Fig. 3. Ventro-lateral close-up of the female spider. The four corners of the rectangular cast-net were securely grasped by the tarsal 
claws of its first two pairs of limbs. The third pair of limbs grasped onto a higher support thread, known as the upper radius. The 
fourth pair clung onto a safety line, which may also be referred to as the mid-line, and served as a central pivot. From this 
perspective, its right anterior lateral eye can be seen (arrowed). The anterior lateral eyes were borne on the ends of short, down-
curved stalks, enabling the spider to detect movements ventrally. 
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Fig. 4. Ventral close-up of the cast-net of the female spider. The main capture threads are actually composite structures consisting of 
core, axial fibres of pseudoflagelliform silk surrounded by a matrix of fine cribellar fibrils. Upon closer inspection of this net, the 
detached antenna and hind tarsus of an orthopteran prey were discernible. 
 
 
After photographic documentation of the spider in situ, it was carefully collected and kept in captivity for further 
behavioural studies. It was housed in a plastic holding tank (20 × 10 × 10 cm) and was observed to adopt a cryptic 
posture while resting by day. The spider would adjoin the anterior two pairs of limbs to face forward, while the 
posterior two pairs were similarly adjoined to face backward, its entire body being suspended by a loose network of 
threads. This diagonal ‘hammock’ position would enable the spider to camouflage itself amongst the foliage, 
resembling dried leaf or twig debris (comparable to the description of Getty & Coyle, 1996). 
 
Late in the night of 2 May 2009, the female spider was noted to adopt its typical ambush pose, with complete capture 
net being held in position. While the actual process of net construction was not witnessed, this having happened in 
almost complete darkness. In addition to the complete web network, a white faecal spot had also been strategically 
placed almost directly below the capture net (Fig. 6). Such pale dots presumably enhance target acquisition, when an 
unsuspecting prey crawls across the mark (Australian Museum, 2003). 
 
The following morning, the spider had crawled off to one corner to assume its cryptic posture, leaving the entire web 
intact, with the capture net in its original, uncompressed form (Fig. 6). Shortly after, the spider was preserved as a 
voucher specimen and catalogued/deposited at the Zoological Reference Collection (ZRC) of the Raffles Museum of 
Biodiversity Research for detailed measurements and microscopic examination (ZRC.ARA.725, female, carapace 
length: 5.2 mm, carapace width: 3.4 mm, abdomen length: 10.2 mm, calamistrum length: 1.5 mm). The calamistrum is a 
short row of closely spaced, comb-like bristles situated along the dorsal metatarsal margin of the fourth leg. This 
specialised structure is essential in the manufacture of cribellate silk, as it is emitted from the cribellum, a silk 
producing organ anterior to, but distinct from the spinnerets at the abdominal apex. 
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Fig. 5. Anterio-dorsal perspective of the female spider in ambush position. Note its largest pair of eyes, which are referred to as the 
posterior median eyes. The highly specialised optical design and physiology is specifically adapted for detecting potential prey in 
extremely low light conditions. Its light-gathering capability is up to 2,000 times more effective than a diurnal jumping spider (family 
Salticidae). Along the dorsal margin of the metatarsus of its fourth pair of limbs, there is a comb-like structure, known as the 
calamistrum (arrowed), which is employed in the manufacture of the cribellate silk as it is gradually emitted from the cribellum 
(web-producing organ anterior to the spinnerets). CN = capture net, ML = mid-line, UR = upper radius, MR = middle radius, LR = 
lower radius. 
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Fig. 6. In captivity, the female spider had successfully constructed a complete capture net and adopted its typical ambush pose on the 
night of 2 May 2009. A white, faecal spot (arrowed) was also strategically placed below the net, possibly serving as a target point for 
passing prey. A disused ball of silk was discarded towards the left. The net was abandoned the following morning, undamaged and 
subsequently photographed in its slackened state. CN = capture net, FL = frame line, UR = upper radius, MR = middle radius, LR = 
lower radius. The relaxed width of the capture net was ca. 16 mm across. 

 
 

WEB ARCHITECTURE, SILK STRUCTURE AND PREY CAPTURE 
 

Web construction and design in net-casting spiders appears to conform to a fairly consistent architectural framework, 
and various attempts have been made to describe the stereotype lattice. For example, the web of Deinopis spinosus 
Marx (Carribean) was systematically defined by Coddington & Sobrevila (1987), who assigned various terms to the 
separate web components. Some of these terms are used here, with slight modification (see Figs. 5 & 6). A central 
thread, exuding from the spinnerets and held by the spider’s fourth pair of limbs, is referred to as the mid-line (ML) and 
is crucial in anchorage onto an upper leaf or branch. Three principal, lateral lines radiate from the centre, namely the 
upper radius (UR), middle radius (MR), and lower radius (LR). The upper radius is held by the third pair of legs, while 
the middle radius and lower radius are controlled by the second and first pairs of legs respectively (Figs. 5, 6). The main 
capture net is weaved between the MR and LR. 
 
The capture cribellate silk, when secreted from the cribellum and weaved in concert with the calamistrum, serves as the 
essential ensnaring material for intended prey entanglement. The fine silk is emitted from tens of thousands of densely 
packed spigots on the cribellum, as revealed by electron micrograph studies on Deinopis subrufus Koch (Peters, 1992). 
The capture web and threads of Deinopis subrufus were also examined in great detail by Peters (1992), who revealed 
that each capture thread actually consisted of a straight, central core of basal fibres, surrounded by a highly-coiled 
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system of undulating fibres, which confer a fuzzy appearance to the net. The mechanical performance of cribellate silk 
has also been variously investigated, with tests on the webs of Deinopis spinosus Marx demonstrating that its energy 
absorption and extensibility properties exceeded those of other deinopoid spiders (e.g. Hyptiotes and Uloborus) 
(Blackledge & Hayashi, 2006). 
 
One of the best examples of how a net-casting spider prepares its net and captures its prey was featured in a brief 
segment of the BBC documentary, “The Silk Spinners” (Attenborough, 2005), in which the spider was filmed plunging 
itself downwards at a live cricket beneath, simultaneously expanding the capture net manifold (with its first two pairs of 
limbs) to engulf and ensnare the helpless prey. This is an excellent illustration of the classic forward strike, whereby 
visual detection was the key stimulus. In addition to this anterior directed capture, Deinopis species are also capable of 
dorsally directed lunges. Regarded as backward strikes, the spider would expand its net above and over its 
cephalothorax, away from the substrate. Such strikes are primarily in response to vibratory stimuli instead (Coddington 
& Sobrevila, 1987; Getty & Coyle, 1996), although the spider’s posterior lateral eyes might also play a minor role. The 
target prey of backward strikes would more likely to be night-flying insects, such as moths. 

 
 

IMAGE ACQUISITION AND OPTICAL FUNCTION 
 

Consistent with most spiders, Deinopis has four pairs of eyes: (i) anterior lateral; (ii) anterior median; (iii) posterior 
median; (iv) posterior lateral. Of these, the posterior median is clearly the largest and most prominent pair. It is these 
menacing eyes which gave rise to the vernacular name of ogre-faced spider.  
 
One of the most thorough and extensive studies on the optical morphology, histology and physiology of Deinopis 
spiders must have been performed by A. D. Blest (formerly with the Department of Neurobiology, Research School of 
Biological Sciences, Australian National University, Canberra) and other associate researchers (e.g. Blest, 1978; Blest 
& Land, 1977; Blest & Price, 1981; Blest et al., 1978, 1980). Their work was focused primarily on Deinopis subrufus 
Koch, which were collected from around Sydney, New South Wales, Eastern Australia. Their research have revealed 
precise details of how their eyes are constructed, down to the cellular level, plus how maximum light detection is 
achieved, along with the corresponding physiological interactions.  
 
In Deinopis subrufus, the posterior median eyes have been postulated to be one of the largest simple eyes among the 
arthropods, attaining a diameter of 1.4 mm (Blest & Land, 1977). Their eye lens comprises two components of different 
refractive indices and may be comparable to that of a fish lens (Blest & Land, 1977). In optical terms, the lens of 
Deinopis would have an equivalent f-number (focal length/aperture) of 0.58, a truly remarkable quality, by 
photographic standards! In contrast, a human eye with a fully dilated pupil (8 mm) has an f-number of around 2.0 (Blest 
& Land, 1977). Furthermore, it was also calculated that light absorption per receptor by Deinopis exceeds that of a 
typical diurnal spider (family Salticidae: jumping spiders) by up to 2,000 times! 
 
It was Blest (1978) who first discovered the daily rhythm of the accelerated synthesis and destruction of photoreceptor 
membranes in the posterior median eyes of Deinopis. Every evening, there is a spurt of cellular construction, as the 
rhabdomere membrane is assembled at a rapid pace. The next morning, the sequence is reversed and the extensive 
network of membrane segments is demolished as pinocytic vesicles. This daily cycle of receptor membrane assembly 
and retreat appears to be dictated by a combination of (a) immediate states of retinal illumination; and (b) a built-in 
circadian rhythm (Blest, 1978). While such a tedious physiological process appears to be “metabolically extravagant” 
(Blest, 1978), there could be a number of reasons or advantages for the optimum visual performance of the net-casting 
spider, which may not be immediately apparent to us as yet. 
 
In summary, a successful combination of optical characteristics: (a) relatively large, forward-directed eyes; (b) lenses 
with excellent light transmission properties; (c) dense aggregation of light receptor cells; and (d) fresh, rhythmic 
synthesis of photoreceptor membranes, has equipped net-casting spiders to become one of the most efficient, visual 
hunters of the night, capable of detecting prey under limited natural illumination by the moon or even the stars. This 
hunting strategy is in contrast with many other nocturnal stalking spiders, which tend to demonstrate a greater reliance 
on tactile prey detection instead. 

 
 

LOCAL DISTRIBUTION AND FURTHER RESEARCH 
 

Published records (written/pictorial) of Deinopis species in Singapore exist, but most have been without specific 
locality details (Koh, 1989; Chua, 1993; Murphy & Murphy, 2000; Song et al., 2002). Our resident arachnologist, 
Joseph K. H. Koh has personally encountered juveniles of Deinopis species at Kent Ridge and on the island of Pulau 
Ubin, often finding them among fern thickets (J. K. H. Koh, pers. comm.). At the Western Catchment Area (21 
Mar.2006, night), TML, along with Subaraj Rajathurai and Kelvin K. P. Lim also sighted an example in ambush pose 
with complete web (photographic record by K. K. P. Lim). In the Sungei Buloh Wetland Reserve, a male was 
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photographed by Colleen Goh (12 Jul.2008), while a female was subsequently photographed by Marcus Ng (28 
Apr.2009). Such recent finds reinforce the necessity for increased nocturnal survey efforts, as they will progressively 
reveal any distributional patterns, favoured habitats, sex ratios or breeding records of these spiders locally. In 
Singapore, the net-casting spiders might probably prove to be more common, or widespread than we assume, since they 
would be highly cryptic by day and nestled among relatively inaccessible scrub vegetation by night (J. K. H. Koh & D. 
J. Court, pers.comm.). 
 
Presently, the exact species name for our local Deinopis population remains to be determined with confidence. This is 
owed to (a) a severe lack of a good set of specimens to compare with; and (b) a scarcity of arachnid specialists 
dedicated to this particular taxon. Hopefully, enhanced research focus on the net-casting spiders in Singapore and the 
region will provide us with a clearer resolution of the taxonomy and phylogeny of this prehistoric lineage of arachnids. 
As a testimony to its ancient origins, a new genus and species of deinopid spider, Palaeomicromenneus lebanensis 
Penney, 2003, was recently discovered from early Cretaceous amber (ca. 125–135 mya) in Lebanon. 
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