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Stealing for love? Apparent nuptial gift behavior in a kleptoparasitic spider
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The presentation of nutritional resources as nuptial gifts before or during the mating process is well known

among insects, but has only rarely been documented in spiders. Here, we report on observations and a series of
photographs made during field studies in Fortin de las Flores, Veracruz, Mexico, which, although a single anecdotal report,
represent a potentially significant finding. A male of the kleptoparasitic spider Argyrodes elevatus Taczanowski 1873
(Araneae, Theridiidae) was observed stealing a prey item from within a communal web of its host, the colonial orb-weaver
Metepeira incrassata F.O. Pickard-Cambridge 1903 (Araneae, Araneidae). The male A. elevatus then carried and presented
the prey item to a female, waited nearby until she began feeding, and copulated with her as she fed upon it. As far as is
known, this is the first report of kleptoparasitic Argyrodes apparently utilizing a prey item stolen from a host spider as a

nuptial gift.
Keywords:

In many arthropod species, the courtship and mating process
includes some form of provision of nutritional resources, either as
nuptial feeding or nuptial gifts offered before, during or immediately
following copulation (Boggs 1990; Vahed 1998; Gwynne 2008).
Presentation of nuptial gifts has only rarely been documented in
spiders, and is limited to two families, the Pisauridae and
Trechaleidae. Nuptial gifts are best known for Pisaura miriabilis
(Clerck 1757) (Stalhandske 2001, 2002), but similar nuptial offerings
during courtship have been reported for two additional pisaurids,
Pisaurina lama Bosenberg and Strand 1906 (Itakura 1993) and
Perenethis fascigera (Bosenberg and Strand 1906) (Itakura 1998).
Most recently, a study of nuptial gifts in two species of the closely-
related family Trechaleidae, Paratrechalea azul Carico 2005 and
Paratrechalea ornata (Mello-Leitao 1943) has revealed a similar
provisioning behavior during courtship (Costa-Schmidt et al. 2008).

During our field studies in Mexico, we observed the unusual
behavior described below, which represents the first report of
kleptoparasitic Argyrodes apparently utilizing a prey item stolen from
a host spider as a nuptial gift. Spiders of the genus Argyrodes are well
known as kleptoparasites on other spiders and are frequently found in
association with many web-building spider species (see reviews in
Higgins & Buskirk 1998; Whitehouse et al. 2002; Agnarsson 2002). A
number of species of Argyrodes are associated with colonial and social
spiders and may represent a cost of group-living from prey loss and
predation (Elgar 1989; Cangialosi 1991; Whitehouse & Lubin 2005).
This is certainly true for the colonial orb-weaver Metepeira incrassata
F.O. Pickard-Cambridge 1903, which serves as host to six species of
Argyrodinae (McCrate & Uetz 2009).

The observations reported here were made at a coffee plantation
near Fortin de las Flores, Veracruz, Mexico (18°53'54.30"N,
96°59'30.92"W), used in several previous studies of colonial M.
incrassata (see Uetz & Hodge 1990; Rayor & Uetz 1990, 1993, 2000;
Uetz et al. 1994; Uetz & Hieber 1994; Jakob et al. 2001; Uetz et al.
2002; Hieber et al. 2002). Observations were made during mid-day on
13 July 1991, in a colony of approximately 300 M. incrassata, as part
of a study of Argyrodes kleptoparasitism (A. McCrate, M.S. Thesis
1996). Photographs of the behaviors described below were taken
using a Nikon FM 35mm SLR film camera and represent a sequence
of 23 slides, taken over a period of several minutes. The specimens
were captured and preserved, and later identified by Scott Larcher
and Dawn Southard at the Smithsonian National Museum of Natural
History as Argyrodes elevatus Taczanowski 1873.
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A male A. elevatus was observed stealing a recently captured and
wrapped prey item from a host spider within a communal web of the
colonial orb-weaver M. incrassata. The male A. elevatus carried the
prey item (Fig. 1a) in the manner typical for members of this genus,
trailing behind the spider on silk attached to the spinnerets (Vollrath
1979a, 1984; Whitehouse 1997). The male moved toward a female A.
elevatus within the colony that was initially moving in a direction
away from the male at a distance of 30-40 cm, following her path
along strands of the communal web. The male approached the female
to a distance of approximately three body lengths (1-2 cm) and
stopped. At this time, the male removed the prey item from its trailing
position behind the abdomen with the forelegs and used its
mouthparts to position the prey item on the silk line ca 1.0 cm
directly in front of the female (Fig. 1b). The female turned around,
and the male left the prey item behind (Fig. 1c), then waited nearby
(< 1.5cm). The female approached the prey item, commenced
palpating the prey with her mouthparts, and began feeding, after
which the male approached (Fig. 1d). The male then assumed a face-
to-face mating position (Fig. 1e) and copulated with the female while
she fed. Feeding by the female during copulation was intermittent,
but intromission continued even when the female released the prey
item (Fig. 1f). This behavior is different from pre-contact courtship
behavior reported for other Argyrodes species (Cangialosi 1990;
Whitehouse 1994; Whitehouse & Jackson 1994), and to our
knowledge, this apparent nuptial gift behavior is the first report for
A. elevatus or any other Argyrodes or theridiid species.

An alternative explanation (to nuptial gift behavior) might be that
this observation represents a means of avoiding aggression, i.e., the
smaller male abandoned its prey item in the presence of a larger
female. Or, it might also be possible that A. elevatus males sometimes
engage in mating behavior by approaching and copulating with
females while they are feeding. However, both mating and agonistic
interactions among Argyrodes, described in detail for other species,
usually involve complex behaviors not seen here (Cangialosi 1990;
Whitehouse 1994; Whitehouse & Jackson 1994). We believe that this
unique observation represents nuptial gift exchange in A. elevatus for
several reasons: 1) the male followed and approached a moving
female, as is typical in the first phases of Argyrodes courtship
(Cangialosi 1990; Whitehouse 1994; Whitehouse & Jackson 1994); 2)
the male behaviors observed are clearly different from those seen in
other phases of courtship and mating described for Argyrodes species,
which typically include leg-waving, rotary probing and other
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Figure 1.—Selected photographs from a sequence taken in the field illustrating male nuptial gift behavior in A. elevatus: a. male dragging
stolen prey item (an unidentified hymenopteran); b. male presenting prey item in a position near the female; c. male leaving prey item to wait
nearby; d. male approaching female as she accepts, palpates and and begins to feed upon the prey item; e. male positioning to insert palp;

f. copulation.

behaviors (Cangialosi 1990; Whitehouse 1994; Whitehouse & Jackson
1994), which were not seen in this event; 3) the presentation was
obvious and appeared intentional (i.e., the male removed the prey
item from the spinnerets, held it with mouthparts and directed it
toward the female); and 4) although different from other reports of
nuptial gift behavior in spiders (Anderson et al. 2008), acceptance of
the gift in this manner by the female was atypical of Argyrodes
foraging behavior, as she swiftly turned to face the male, grasped the

prey item and began feeding without carrying it away (Vollrath
1979a,b, 1984; Cangialosi 1990, 1991; Whitehouse 1994, 1997). Given
that this observation is so distinctly different from the well-
documented mating behavior patterns of other Argyrodes species,
we suggest that the apparent nuptial gift of A. elevatus could represent
an alternative mating tactic for A. elevatus.

The contribution of a nuptial gift may enhance male fitness, and
several hypotheses have been offered to explain their adaptive value
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for arthropods, including spiders: 1) paternal investment via
nutritional contribution to offspring fitness (Thornhill 1976); 2)
sexual selection for male mating effort, resulting in increased
fertilization success via prolonged copulation (Austad & Thornhill
1986; Stalhandske 2001; Huber 2005); 3) male exploitation of female
sensory biases (Stalhandske 2002; Sakaluk et al. 2006; Bilde et al.
2007, Vahed 2007); and 4) protection from sexual cannibalism
(Bristowe 1958; Vahed 1998; Stalhandske 2001). Recent experimental
evidence for P. miriabilis supports the mating effort hypothesis, while
refuting the defense against cannibalism and paternal investment in
offspring fitness hypotheses (Anderson et al. 2008). The question of
whether a nuptial gift of a wrapped prey item represents sensory
exploitation by its resemblance to a female’s egg sac is doubtful, as
female P. miriabilis more readily accepted unwrapped prey (Anderson
et al. 2008). However, these hypotheses may not be mutually
exclusive, as presentation of a prey item as a nuptial gift may exploit
sensory aspects of the female’s foraging behavior, thereby occupying
her attention while the male attempts mating (Stalhandske 2002;
Vahed 2007; Bilde et al. 2007; Anderson et al. 2008). While most of
these hypotheses apply to our observation, it is not possible to refute
any with a single observation such as this. We might speculate that a
combination of several of these hypotheses applies here. For example,
it is possible that our observation of A. elevatus represents some form
of sensory exploitation, as this species is kleptoparasitic, and exploits
prey wrapped in silk by host spiders and hanging in the web. While a
wrapped prey item suspended in the M. incrassata colonial web near a
female might be a likely target for kleptoparasitism, a male presenting
a prey item in this manner might also produce vibratory stimuli that
attract female attention, and thereby exploit a pre-existing sensory
bias of the female. By presenting a nuptial gift in this manner, male
Argyrodes might avoid female aggressive attacks or potentially
cannibalism (Whitehouse 1994) and subsequently allow copulation
while the female feeds. Ultimately, since the female fed upon the prey
item while copulating, the apparent nuptial gift would likely
contribute material resources to offspring (Bilde et al. 2007).

Given that this is a single observation, any adaptive explanation is
speculative and should be interpreted with caution. We observed this
behavior only once in thousands of hours of observation of Metepeira
incrassata (and hundreds of hours by ACM observing Argyrodes) in the
field, although our primary interest was the other behaviors, and thus it
is hard to gauge its true frequency. However, a recent (and independent)
observation of similar behavior by A. elevatus in a colonial orb-weaver
colony in South America (Cobbold & Su, unpubl. manuscript) would
appear to corroborate that our observation was not an artifact.
Although this anecdotal report of a single observation raises many
questions that cannot be answered here, we believe it represents a
significant finding worthy of future investigation.

ACKNOWLEDGMENTS

The research reported here was conducted during long-term studies
of M. incrassata with support from NSF grant BSR-9109970 and
National Geographic Society grant 4428-90. We are grateful to our
late co-author, Craig Hieber, whose keen eye and native curiosity
prompted us to document a casual observation. We also appreciate
support of E. Jakob, S. Wilcox, D. Li-Kroeger and A. Mostrom
during field studies, and comments on the manuscript by J.A.
Roberts, D.L. Clark, L. Higgins and two anonymous reviewers.
Author’s note (GWU): The slides documenting this observation were
re-discovered while rummaging through old research material, which
illustrates the value of clearing out the “‘academic attic” every now
and then.

LITERATURE CITED

Agnarsson, I. 2002. Sharing a web: on the relationship of sociality and
kleptoparasitism in theridiid spiders (Theridiidae, Araneae).
Journal of Arachnology 30:181-188.

THE JOURNAL OF ARACHNOLOGY

Anderson, T., K. Bollerup, S. Toft & T. Bilde. 2008. Why do males of
the spider Pisaura miriabilis wrap their nuptial gifts in silk: female
preference or male control? Ethology 114:775-781.

Austad, S.N. & R. Thornhill. 1986. Female reproductive variation in
a nuptial feeding spider, Pisaura miriabilis. Bulletin of the British
Arachnological Society 7:48-52.

Bilde, T., C. Tuni, R. Elsayed, S. Pekar & S. Toft. 2007. Nuptial gifts
of male spiders: sensory exploitation of the female’s maternal care
instinct or foraging motivation? Animal Behaviour 73:267-273.

Boggs, C.L. 1990. A general model of the role of male-donated
nutrients in female insects’ reproduction. American Naturalist
136:598-617.

Bristowe, W.S. 1958. The World of Spiders. Collins, The New
Naturalist, London.

Cangialosi, K. 1990. Life cycle and behavior of the kleptoparasitic
spider, Argyrodes ululans (Araneae, Theridiidae). Journal of
Arachnology 18:347-358.

Cangialosi, K. 1991. Attack strategies of a spider kleptoparasite:
effects of prey availability and host colony size. Animal Behaviour
41:639-648.

Costa-Schmidt, L.E., J.E. Carico & A. Mellender de Aratjo. 2008.
Nuptial gifts and sexual behavior in two species of spider (Araneae,
Trechaleidae, Paratrechalea). Naturwissenschaften 95:731-739.

Elgar, M. 1989. Kleptoparasitism: a cost of aggregating for an orb-
weaving spider. Animal Behaviour 37:1052-1055.

Gwynne, D.T. 2008. Sexual conflict over nuptial gifts in insects.
Annual Review of Entomology 53:83-101.

Hieber, C.S., R.S. Wilcox, J. Boyle & G.W. Uetz. 2002. The spider
and fly revisited: ploy-counterploy behavior in a unique predator-
prey system. Behavioral Ecology and Sociobiology 53:51-60.

Higgins, L.E. & R. Buskirk. 1998. Spider-web kleptoparasites as a
model for studying producer-consumer interactions. Behavioral
Ecology 9:384-387.

Huber, B.A. 2005. Sexual selection research on spiders: progress and
biases. Biological Reviews 80:363-385.

Itakura, Y. 1993. The life history and nuptial feeding of a nursery web
spider, Pisaura lama. Insectarium 30:88-93.

Itakura, Y. 1998. Discovery of nuptial feeding in the spider Perenethis
fascigera (Araneae, Pisauridae). Acta Arachnologia 47:173—
175.

Jakob, E.M., A.H. Porter & G.W. Uetz. 2001. Site fidelity and the
costs of movement among territories: an example from colonial
web-building spiders. Canadian Journal of Zoology 79:2094-
2100.

McCrate, A.T. & G.W. Uetz. 2009. Kleptoparasites: a two-fold cost
of group living for the colonial spider Metepeira incrassata
(Araneae: Araneidae). Behavioral Ecology and Sociobiology.
DOI 10.1007/500265-009-0855-x.

Rayor, L.S. & G.W. Uetz. 1990. Trade-offs in foraging success and
predation risk with spatial position in colonial spiders. Behavioral
Ecology and Sociobiology 27:77-85.

Rayor, L.S. & G.W. Uetz. 1993. Ontogenetic shifts within the selfish
herd: predation risk and foraging trade-offs change with age in
colonial web-building spiders. Oecologia 95:1-8.

Rayor, L.S. & G.W. Uetz. 2000. Age-related sequential web-building
as an adaptive spacing strategy in the colonial spider Metepeira
incrassata (Araneidae). Animal Behaviour 59:1251-1259.

Stalhandske, P. 2001. Nuptial gift in the spider Pisuara miriabilis
maintained by sexual selection. Behavioral Ecology 12:691-697.

Stalhandske, P. 2002. Nuptial gifts of male spiders function as sensory
traps. Proceedings of the Royal Society of London B 269:905-908.

Sakaluk, S.K., R.L. Avery & C.B. Weddle. 2006. Cryptic sexual
conflict and gift-giving insects: Chasing the chase-away. American
Naturalist 167:94-104.

Thornhill, R. 1976. Sexual selection and parental investment in
insects. American Naturalist 110:153-163.



UETZ ET AL—ARGYRODES NUPTIAL GIFT

Uetz, G.W. & M.A. Hodge. 1990. Influence of habitat and prey
availability on spatial organization and behavior of colonial web-
building spiders. National Geographic Research 6:22-40.

Uetz, G.W., C.S. Hieber, E.M. Jakob, R.S. Wilcox, D. Kroeger, A.T.
McCrate & A.M. Mostrom. 1994. Behavior of colonial orb-
weaving spiders during a solar eclipse. Ethology 96:24-32.

Uetz, G.W. & C.S. Hieber. 1994. Group size and predation risk in
colonial web-building spiders: analysis of attack-abatement mech-
anisms. Behavioral Ecology 5:326-333.

Uetz, G.W., J. Boyle, C.S. Hieber & R.S. Wilcox. 2002. Anti-predator
benefits of group living in colonial web-building spiders - the
“Early Warning” effect. Animal Behaviour 63:445-452.

Vahed, K. 1998. The function of nuptial feeding in insects: a review of
empirical studies. Biological Reviews 73:43-78.

Vahed, K. 2007. All that glitters is not gold: sensory bias, sexual
conflict and nuptial feeding in insects and spiders. Ethology
113:105-127.

Vollrath, F. 1979a. Behaviour of the kleptoparasitic spider Argyrodes
elevatus (Araneae, Theridiidae). Animal Behaviour 27:515-521.
Vollrath, F. 1979b. Vibrations: their signal function for a spider

kleptoparasite. Science 205:1149-1152.

Vollrath, F. 1984. Kleptobiotic interactions in invertebrates.

Pp. 61-94. In Producers and Scroungers: Strategies of Exploit-

131

ation and Parasitism. (C.J. Barnard, ed.). Taylor & Francis,
London.

Whitehouse, M.E.A. 1994. Intraspecific interactions of Argyrodes
antipodiana, a Kleptoparasitic spider from New Zealand. New
Zealand Journal of Zoology 21:253-268.

Whitehouse, M.E.A. 1997. The benefits of stealing from a predator:
foraging rates, predation risk, and intraspecific aggression in the
kleptoparasitic spider Argyrodes antipodiana. Behavioral Ecology
8:663-667.

Whitehouse, M.E.A. & R.R. Jackson. 1994. Intraspecific interactions
of Argyrodes antipodiana, a Xkleptoparasitic spider from New
Zealand. New Zealand Journal of Zoology 21:253-268.

Whitehouse, M.E.A., 1. Agnarsson, T. Miyashita, D. Smith, K.
Cangialosi, T. Masumoto, D. Li & Y. Henaut. 2002. Argyrodes:
phylogeny, sociality and interspecific interactions—a report on the
Argyrodes symposium, Badplaas 2001. Journal of Arachnology
30:238-245.

Whitehouse, M. & Y. Lubin. 2005. The functions of societies and the
evolution of group living: spider societies as a test case. Biological
Reviews 80:347-361.

Manuscript received 10 December 2008, revised 8 May 2009.



