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Presampling sensory information and prey
density assessment by wolf spiders

(Araneae, Lycosidae)

Matthew H. Persons and George W. Uetz

Department of Biological Sciences, University of Cincinnati, Cincinnati, OH 45221-0006, USA

Decisions regarding foraging patch residence time and the assessment of patch quality may be mediated by various sources of

information. This study examined the use of sensory cues by

hunting spiders to assess prey density in the absence of prey

capture. Adult female wolf spiders {Schizocosa ocreata (Hentz); Lycosidae] had food withheld for 4 days and then were exposed
to artificial foraging patches containing four densities of crickets (0, 3, 10, 20) with different sensory stirnuli (visual and vibratory
information, visual only, and vibratory only). The spiders were not allowed to feed during trials, and patch residence time was
recorded. The spiders varied patch residence time based on sensory cues alone and spent more time in patches with higher
prey density. With visual information only, spiders could apparently distinguish among prey densities almost as well as with visual
and vibratory cues combined, but residence time did not differ among prey densities when only vibratory information was
presented. Measurements of vibration levels produced by cricket activity under experimental sensory treatments conform to test
results, suggesting that visual detection of crickets is important in patch assessment used in determining patch residence time,
Key words: patch quality, prey density, residence time, Schizocosa ocreata, sensory information, wolf spiders. [Behav Ecol 9:360~

366 (1998)]

ow animals assess foraging paich quality and determine
how long to remain in a patch before leaving has been
of considerable interest in foraging theory (Charnov, 1976;
Cook and Hubbard, 1977; Iwasa et al., 1981; Oaten, 1977,
Pyke, 1984). Many species of sitand-wait predators remain
longer in patches where encounters with prey are more fre-
quent (Janetos, 1982; Turnbull, 1964; Zhang and Sanderson,
1993), but the proximate mechanisms mediating the decision
to leave or stay needs further investigation because the type
and accuracy of information used to make foraging decisions
may affect predictions of patch residence time and patch
choice (Morse, 1989).

For predators, each stage of the predation process consti-
tutes a better estimator of prey and patch quality. Endler
{1991} outlined six stages of predation: encounter, detection,
identification, approach, subjugation, and consumption. Var-
ious forms of information are gathered at different stages of
this process, including search time, prey density, subjugation
and handling costs, prey palatability, and energy value. The
majority of empirical and theoretical foraging studies have
largely emphasized the foraging decisions of animals as a re-
sult of cumulative information gathered through the last
stages of predation (subjugation and consumption). However,
animals may make foraging decisions with less information,
particularly if the time costs associated with increased accuracy
outweigh the value of the information.

Sources of information used in assessing foraging patches
have been largely divided into two types: presampling and
sampling information. Although most sources of sampling n-
formation include sotie measure of prey capture rate per umit
time.(Stephens and Krebs, 1986), individuals may also esti-

~mate patch-quality -before- exploitation. Presampling - infor-
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mation includes sensory cues, memory of patch location and
quality from previous patch sampling, or information on the
relative distribution of resources within patch subtypes (Baye-
sian foraging) (Valone, 1991). Foragers that use sensoty cues
or memory in predicting patch quality in spatally or tempo-
rally variable environments are knowr as prescient foragers
{Vaione and Brown, 18883,

Several mechanisms for the assessment of patch quality via
sampling have been suggested, and most fall under one of
several categories suggested by Formanowicz and Bradiey
{1987): (1) prey capture rates or intercapture interval (Char
noy, 1976); (2} out fullnese or other postingestion feedback
mechanisms {DeBenedictis et al., 1978; Johnson et al., 1975
Nakamura, 1968; Provenza and Cincotta, 1993; Schuler, 19905;
and {3) encounter rate with prev (Hughes, 1979, Pulliam,
1974). The type of sampling information used to make for-
aging decisions may significantly affect predictions of patch
residence time or other foraging decisions.

Other empirical and theoretical foraging studies have ex-
amined the use of presampling sources of information inchud-
ing public information (Livoreil and Giraldeau, 1997; Tem-
pleton and Giraldeau, 1995), prior patch experience { Valone,
1992), or the interaction of sampling and presampling infor-
mation (Bayesian foraging) (Iwasa et al, 1981 Mangel and
Clark, 1983; McNamara and Houston, 1980, 1982, 14987; Oat-
en, 1977), but few studies have examined the use of sensory
information specifically (Conlon and Bell, 1991; Marden,
1984; Morse, 1989). The majority of empirical weatments of
information use, residence time, and pawch assessment have
used -avian- models - {Krebs - et-ak, 1974, T978 Nishimiari, -
1991a.b; Nishimura and Abe, 1988; Pyke, 1978b: Templeton
and-Giraldeau, 1995; Valone, 1991; Wolt and Hainsworth,
198%; Zach and Falls, 1976) or Hymenoptera {(Heinrich, 1979,
198%; Hodges, 1981; Pvke. 1978a, 1980}, Hoth-of which have

~beer-forad- to-use - prior patch-experience. under some i

cumstances,

Wolf spiders {Schizocosa ocreata) have not been demonstrat-
ed to base residence times in food patches on prioy feeding
experience (Persons and Uetz, 1997h) or prior sensory infor-







