
Peckhamia 182.1 Construction of orb webs by jumping spiders 1
PECKHAMIA 182.1, 5 April 2019, 1―10 ISSN 2161―8526 (print)urn:lsid:zoobank.org:pub:CBBED33E-A638-48ED-B513-C2766642EE82  (registered 4 APR 2019) ISSN 1944―8120 (online)

Construction  of  orb  webs as  nocturnal  retreats  by jumping spiders 
(Araneae: Salticidae: cf. Anarrhotus) in southwestern IndiaDavid E. Hill1 , Abhijith A. P. C.2, Prashantha Krishna3 and Sanath Ramesh4
1 213 Wild Horse Creek Drive, Simpsonville, South Carolina 29680, USA, email platycryptus@yahoo.com2 Indraprastha  Organic  Farm,  Kalalwadi  Village,  Udboor  Post,  Mysuru-570008,  Karnataka,  India,  email  abhiapc@  gmail.com3 Sri Durgaprasda Mani, Post Permude, Kasaragod, Kerala-671324, India, email pkmcmani@gmail.com4 Sri Krishnakripa House, Manila Village, Nayarmoole Post, Bantwala Taluk, Dakshina Kannada Pin 574243, Karnataka,  India, email sanath.rm89@gmail.com

Abstract.  An unidentified jumping spider (cf. Anarrhotus) from southwestern India constructs planar orb webs that serve as nocturnal retreats.  These webs are not inhabited during the daytime and do not appear to play a role in prey capture by these  spiders.  Their construction, involving the attachment of silk lines radiating from a hub or platform that is occupied by the spider at night, resembles the early stages of web construction by orb-weaving spiders of the family Araneidae.
The retreats or shelters constructed by salticid spiders are diverse, ranging from a simple layer of silk fibers on the underside of a leaf in Asemonea (Abhijith A. P. C. & Hill 2018) to the irregular cob-webs of 
Portia (Jackson 1982; Ahmed et al. 2015), silk platforms suspended beneath or between leaves by Hyllus (Ahmed & Satam 2015) and Telamonia (Ahmed et al. 2019), and the more elaborate tubular shelters with multiple entrances of Myrmarachne (Hurni-Cranston & Hill 2018) and many marpissoid genera  (Jackson 1979; Hill & Edwards 2013, fig. 33:4; Hill 2014, 2018).Here we report the discovery of a small  salticid that constructs an orb-web as a nocturnal shelter in  southwestern  India  (Figures  1-9).   This  salticid  (cf.  Anarrhotus)  has  been  tentatively  identified  as  a relative of the Malaysian species Anarrhotus fossulatus Simon 1902, like Hyllus and Telamonia a member of the Plexippina (Maddison 2015).  Nicky Bay has posted a photograph of a similar spider in its web in  Singapore and this may represent the same species (Bay 2015).   The orb-webs constructed by these spiders appear to be occupied only during the night, and we have seen no evidence to suggest that they play a role in the capture of prey.  Both juveniles and adults have been observed in these orb-webs.Each orb-web is comprised of a platform of silk laid down at the hub of a series of silk lines (radii)  radiating  from  this  hub  in  a  largely  vertical  plane.   At  night  these  salticids  rest  on  this  platform. Construction of the hub and associated radii resembles the early stages of construction of an orb-web by an araneid spider (Zschokke & Fritz 1995; Zschokke 1996), corresponding to the  proto-hub and  proto-
radii of the araneid, with successive radii formed by walking along a detour from the hub to position and  attach each radius in turn (Figure 9).  There are limited ways to efficiently build a structure of this kind and the similarity of this salticid orb-web, which appears to play no role in predation, to the orb-web of  araneid spiders may simply reflect convergence on a common solution.  Whereas an araneid may need to  leave its web to find shelter from a predator, these salticids apparently benefit from the fact that they are  more likely to be safe from nocturnal predators when suspended on these webs.  Like araneids, they may  also be able to detect the presence of nearby arthropods that might be dangerous through vibrations transmitted to the hub by the radii.
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Figure 1.  Localities where these salticids (cf.  Anarrhotus) have been observed in their orb-webs.  These sites (1-6) span a  distance of about 840 km along the southwestern coast of India, in Karnataka and Kerala. 

Figure 2.  Salticid (cf.  Anarrhotus) resting on its vertical platform at Vittal, Karnataka.   2, Enhanced contrast version of (1) revealing extent of the vertical platform at the hub and several associated radii.  3, Detail from (1).  Photograph by Sanath Ramesh.
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Figure 3.   Salticid (cf.  Anarrhotus) resting on its vertical platform between dry grass stems (straw) at Putturu, Dakshina-kannada District, Karnataka.  2-3, Detailed views of this spider resting at the hub.  Initially this spider was facing down, but  after it was disturbed it jumped away, still connected to the hub by its dragline.  Photographed by Abhijith A. P. C.

Figure 4.  Salticid (cf. Anarrhotus) resting on its vertical platform at night (1), and views of the empty platform on the next day (2-4), when the spider could not be found in the vicinity.  3-4, Enhanced contrast images based on (2), showing details of the densely woven platform at the hub and associated radii.  A small packet that might represent the remains of insect can be seen near the spider, attached to the hub, but there was no sign that the web, not sticky or adhesive, played a role in prey capture.  This spider jumped and moved to nearby branches when the web was disturbed.   Photographed in Kasaragod,  Kerala by Prasantha Krishna.
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Figure 5.  Salticids (cf. Anarrhotus) resting on their vertical platforms at night.  1-3, Spider resting on its platform at night. 2, Detailed view of this spider from (1).  3, Enhanced contrast image based on (1), showing layout of the hub and radii.   4, Detailed anterior view of salticid (cf. Anarrhotus) shown in Figure 4.  Photographed in Kasaragod, Kerala by Prasantha Krishna. 
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Figure 6.  Views of  a salticid (cf.  Anarrhotus) resting at  the hub of  its  nocturnal  retreat in Sirsi,  Uttarakannada District, Karanataka.  Radii constructed on a plant of about 1.3 m in height spanned about 10 cm.  Silk comprising this retreat was not  sticky.  When disturbed the spider took a long jump to a nearby branch, but returned to the hub in about an hour.  On the next  morning this spider left the retreat, apparently to search for prey on the same plant (Figure 7:1-4), but as confirmed by a local  boy it returned to the same retreat that night.  2, 8, Enhanced contrast views of (1) and (7).  Photographs by Abhijith A. P. C.
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Figure 7.  Empty retreat (1-2) and close-up views of salticids (cf. Anarrhotus) that occupied these retreats.  1-2, Empty retreat on the morning after it was occupied by one of these spiders (Figure 6).  3-4, Detail of the spider shown in Figure 6 at night after it was disturbed and jumped away from its retreat.  Photographs (1-4) by Abhijith A. P. C. in Sirsi, Uttarakannada District,  Karnataka.  5, Detailed view of spider that appeared to be hunting away from its web during the daytime.  Photographed in  Kasaragod, Kerala by Prasantha Krishna.
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Figure 8.  Salticid (cf. Anarrhotus) with retreat.  1-2, Spider resting on its hub platform at night.  3, Detail of (1).  4, Empty hub on the next day.  This retreat was constructed on a tree at a height of ~1.6-2 m above the ground and was only occupied at  night.  Photographed in Kasaragod, Kerala by Prasantha Krishna.
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Figure 9 (continued on next page).  Sequential positions (1-34) occupied by a salticid (cf.  Anarrhotus) as it constructed its retreat in Kasaragod, Kerala, taken from a 59.94 fps video record produced by Prasantha Krishna.  At top selected frames from  this sequence are composited to show movement from the end of one radius down to the hub (1-15), then movement down  and to the stem from the hub with a trailing dragline (15-19), attachment of the dragline to anchor a new radius (22, arrow),  followed by return to the hub while climbing beneath the new radius (25-28).   20-24, Individual frames showing trailing dragline as it was extended from the hub (20), hold on that dragline with the claws of leg RIV (21), first movement onto the attached (arrow) dragline (23), and the beginning of a rapid climb back to the hub (24).
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Figure 9 (continued from previous page).  3-14, 31-34, Two sets of sequential frames showing how this spider turned around the hub of its orb-web to deposit the silk that comprised its resting platform (only visible in 32).  Extension of the spinnerets  can  be seen  in  some of  these  frames  (6,  8,  10,  12).   This  construction activity  resembles  the  early  stages  of  construction of an araneid orb-web (proto-hub and proto-radii).
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