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Social Spider Webs, with Special Reference to the
Web of Mallos gregalis

WILLIAM JAMES TIET]JEN

ALTHOUGH MOST SPIDERS live a solitary existence, forming aggregations
only early in life or during maring, a few species can be described as social.
A number of reviews of the literature on social phenomena among spiders
have been written (Burgess 1978; Kaston 1965; Kullmann 1972b; Shear
1970a; Breskirk 1981), but none addresses the structure and function of
communal webs in a comparative way. In this chapter [ present a com-
parative study of the webs of social spiders. As Wit (1975) indicates, for
many spiders it is impossible to describe the behavior of the animal without
taking into account the web-spider interaction. | shall therefore describe the
adaptations and limitations of communal webs as related to the behavior of
communal spiders.

Wilson (1975) argues for a loose definition of sociality that will allow ex-
amination of a variety of animal interactions from the point of view of so-
ciobiology. 1 agree with Wilson, and include in this discussion species ex-
hibiting vastly different levels of social organization. It is natural to compare
the behavior of spider species with advanced levels of sociality to that of the
eusocial insects. Michener (1969) has proposed a classification scheme to de-
scribe the stages of sociality among insects, and many arachnologists have
attempted to adapr this scheme to social phenomena in spiders. However,
for many species, not enough is known concerning the mating systems and
general life-styles of the spiders to fit them comfortably into Michener’s cat-
egories. For this reason, I have adopted Jackson's classification system for
spiders (1978d) throughout this chapter. Jackson recognizes three general
classes of spider sociality: (1) “solitary™ spiders have nonoverlapping webs
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and exhibit aggressive interactions with other individuals throughour most
of their lifetime; (2) “communal-territorial” spiders have interconnected
web-support elements but each occupies a defended area, such as an orb; and
(3) “communal-nonterritorial” spiders occupy a common web with little or
no aggression. I shall be concerned mainly with the last two types of spiders.

Variation in Web Construction among Social Spiders

Burgess and Witt (1976) describe three general classes of spider webs:

1. Orb webs are two-dimensional “cartwheel” structures of geometric
design. The circular orb serves as the catching surface. Orb webs may be
vertical, as in solitary Araneus spp., or honzontal, as in Cyrtophora spp.

2. Sheet webs are two-dimensional webs with little or no symmetry.
They may have horizontal or vertical orientations. The catching surface may
be fat, convex, or concave. Sheet webs tend to be long-lasting structures
and are resistant to environmental or prey-induced damage. Solitary Agele-
nopsis spp. build horizontal sheet webs with these characteristics.

3. Space webs are three-dimensional structures, and can be based on orb,
sheet, or tangle webs. The communal spiders belonging to the genera
Agelena, Anelosimus, Mallos, and Stegodyphus build sheet webs having such
a three-dimensional structure. Burgess and Witt consider the orb webs of
the communal spider Metepeira spinipes to belong in this class. Among the
orb-building communal spiders, all webs exhibit common support lines ar-
ranged in a tangle in close proximity to individual orbs.

Webs of Orb-Building Communal Spiders

The most thoroughly studied of the orb-space webs is that of the araneid
Cyrtophora cirricola, a communal-territorial species (Blanke 1972; Burgess
and Witt 1976; Lubin 1974, 1980b; Rypstra 1979). There is no evidence of
active cooperation in this species. Individuals rest at their own hubs, and
prey capture, web removal, web repair, and egg-sac construction are all soli-
tary activitics.

The web complex consists of numerous fine-meshed, nonadhesive hori-
zontal orbs having cither a dome or a bowl shape. Common supports for
these webs include cacti, ornamental shrubs, and man-made structures such
as fences. Although C. dirricola 1s sometimes solitary, colonies of up to sev-
eral hundred spiders have been described. These larger colonies may cover
the entire upper surfaces of hedges.

The horizontal orb is semipermanent and is built and defended by the in-
dividual (Fig. 7.1). The hub is open, and irregular in both shape and size;
the opening serves as the primary passage between the upper and lower web
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Fig. 7.1. Orb web of Cyrtaphora ditricola, The horizontal orb (0) is suspended by a communal
upper barrier web (L), A lower barrier web (L) contains a free space (F) beneath the orb. De-
bris () can be seen in both the upper and the lower harrier webs, Courtesy of Ann L. Rypstra,

surfaces. The orbs are arranged one above the other; an irregular, nonsticky,
communal barrier web is located above and below the layered orbs. The
space web of each orb serves as a knockdown trap for flying insects, as the
primary site of intraspecific mteractions, and as the structural support for
the orb. The upper space web, which increases in density toward the center
of the hub, is also where spiderlings build a tangled web before dispersal.
Occasionally, an adult builds a retreat among the dried leaves in the upper
barrier web. As the lower barrier web approaches the underside of the orb,
its mesh becomes wider, creating a “free space” occupied by the web owner.

Whereas the orbs are constructed and defended by individuals, the space
web that connects adjacent orbs is built communally (Fig. 7.2). Large web
complexes often extend between trees. Most of the colony activity occurs at
night, although prey capture and emergency web repair may occur during
the day.

Cyrtophora molluccensis is a related communal-territorial species that builds
a similar web complex. Colonies are durable and persistent. Lubin (1980a)
described one colony known to occupy the same web site in Papua New
Guinea for 12 years. The webs of this spider are found in forest clearings,
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Fig. 7.2. Communal web of Cyraphora ditricola. Individual orbs (arrows) are suspended by a
communal barrier web among the supporting cacti. Courtesy of Ann L. Rypstra,

and near human habitation on fences or ornamental trees and shrubs. Cyr-
tophora monulfi has similar habits, although it is usually solitary, C. mollue-
censis and €. monulfi build a conical silken retreat above the orb that serves as
a diurnal resting place (Lubin 1973, 1974, 198cb).

The webs of the communal-territorial araneid Metepeira spinipes are simi-
lar in structure to those of the Cyrtophora species, the primary differences
being that, in M. spinipes, visad silk is used for the spiral threads and the
orbs are vertical. This Mexican species has been extensively studied by Bur-
gess and Witt (1976) and Uetz and Burgess (1979). Since Uetz (this volume)
provides a detailed account of web building and predatory behavior in
M. spinipes, I shall simply describe the major features of the communal web.

The spiders build among Agave plants, which provide a favorable micro-
habitat with sturdy support, water collection in the lower part of the plant,
and high insect activity. Each individual web has five main features:

1. A nonadhesive space web serves both as a knockdown snare and as the
primary support for the orb.

2. The retreat, located within the space web, provides a resting place for
the web owner.
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3. The orb is wide-meshed and has sticky spiral threads. Although in-
sects may become entangled in the space web, the orb is the primary prey-
capture site.

4. Signal threads run from the orb to the spider sitting in the retreat and
serve to alert the spider to the presence of potential prey on the orb.

5. Egg sacs are located above the retreat.

Individuals construct their own retreats, orbs, signal threads, and egg
sacs, but the tangled space webs are constructed communally, as in C. vit-
ricola. Metepeira labyrinthea, a related spider that is sometimes found in ag-
gregations (but is usually solitary), builds a web like thar of M. spinipes
(Burgess 1978).

Group size in M. spinipes is related to the severity of the habitat and the
availability of suitable prey. Spiders in severe habitats tend to occur solitarily
or in small groups. Spiders in more favorable habitats occur in larger ag-
gregations and exhibit smaller interindividual distances (Uetz, Kane, and
Stratton 1982).

The araneid Metabus gravidus is a communal-territorial orb weaver that
builds web complexes over narrow sections of running streams in Costa
Rica (Buskirk 1975a, 1975b). Up to 70 spiders may be found in a colony,
which is composed of individual orbs with viseid spirals, a common scaf-
folding supporting the orbs, and one or more communal retrears. Webs in
the upstream half of the colony are more closely spaced than those in the
downstream half, and tend to be occupied by juveniles. Younger spiders
build vertical orbs near the bank, whereas adults build horizontal webs over
the water. The distance between orbs is related to the age of the spiders, the
adults exhibiting greater nearest-neighbor distances than the juveniles. Spi-
ders spend the night under rocks or logs, which serve as communal retreats,
Orb building and renewal are individual activities and occur at various times
throughout the day. As a spider constructs its orb it strengthens and repairs
the communal space web.

Eriophora bistriata (Araneidae) 1s unusual among the orb-space-web
builders in that the web complex is not a long-lasting structure, the space
web and each orb being renewed daily (Fowler and Dichl 1978). The web of
this Paraguayan spider has two components: a diurnal retreat and a nocturnal
capture web. The retreat, located on a branch near the construction site for
the capture web, has very little silk, and thus spiders in the retreat are in
close contact. As dusk approaches, spiders leave the retreat to begin con-
struction of the capture web. The capture web consists of an irregular space
web supporting individual orbs that are structurally similar to the orbs of
Araneus spp. The silken support lines are spun first, by all the colony mem-
bers, After constructing the communal space web, spiders begin building
individual orbs, where they exhibit territorial behavior throughout the re-
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mainder of the night. At dawn the spiders cat the secondary support lines
and individual orbs as they return to the diurnal retreat. Only the principal
threads are left to aid in the construction of another orb-space web the fol-
lowing evening. These threads may extend 30 m or more from the diurnal
retreat.

Other communal-territorial spiders build orb-space webs and exhibit ter-
ritorial behavior similar to that described above. The uloborid Philoponella
republicana, for example, constructs large communal webs containing hun-
dreds of spiders, each defending an individual orb. Other uloborids, includ-
ing Uloborus arizenicus, Uloborus mundior, and Philopenella oweni, also build
communal webs, but the number of occupants 1s smaller. Arameus bandelieri
is an unusual araneine species in which females build communal retreats for
themselves and their egg sacs after living most of their lives on independent
orbs. The reader is referred to the reviews of Shear (1970a), Burgess (1978),
Gertsch (1949), Kaston (1965), and Wilson (1971) for further informanon on
these spiders.

Numerous authors have commented on the absence of communal-nonter=-
ritorial behavior among gregarious orb weavers. Buskirk (19753, 1975b)
suggests that the limiting factor is the difficulty of enlarging an orb to allow
simultaneous occupation by a number of individuals. In a similar vein,
Rypstra (1979) argues that the precision required for orb construction pre-
cludes the evolution of communal weaving behavior in these species. In ad-
dition, the unitary nature of the orb may make advanced social behavior im-
possible, since webs must be spaced to maxamize prey input (Lubin 1974).
Krafft (1979) has suggested that nongeometric webs may be better adapted
for colonial behavior because vibrational eues are damped by these webs and
thus individual territorics are harder to defend.

Webs of Other Communal Spiders

Communal-nonterritorial spiders that do not build orb-space webs are
known in a number of families, including the Agelenidae, Amaurobiidae,
Dictynidae, Eresidae, and Theridiidae (Burgess 1978). Communal-territo-
rial spiders are found in these families and in the Dipluridae, Lycosidae,
Oecobiidae, and Pholcidae (Burgess 1978). The webs vary in structure from
loose tangles to tightly woven sheets resembling webworm nests.

The most extensively studied of the sheet-space-web weavers is the Af-
rican Agelena consociata, examined by Darchen and Krafft and their co-
workers since the mid-1960's. This agelenid species exhibits the most ad-
vanced level of social behavior among spiders, having many characteristics
in common with the cusocial insects, including mutual tolerance, interat-
traction, a common nest, coordination of activities among colony members,
a dominance hierarchy, permanence of the colony, and a “group effect”






