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ABSTRACT. Based on the pattern of movement used during the search for prey, predators can generally
be placed into one of two categories : active or passive searchers . This study documents an age-relate d
switch in the movement pattern of the pisaurid spider Dolomedes triton. Individual spiders were marked
and followed during two consecutive seasons on two ponds at the Patuxent Wildlife Research Center i n
Laurel, Maryland. Mean distances moved per day were compared between adult females and juveniles .
During both years, and on both ponds, adult females traveled significantly greater distances per day tha n
did juveniles (1 .88 -!- 0 .33 m vs. 0 .19 ± 0 .02 m for adult females and juveniles, respectively ; years and
ponds pooled) . This shift suggests an age-related difference in foraging strategy . Repeated observations
on individual female spiders support the notion that juvenile D . triton switch to a more active search mod e
upon maturation . It is hypothesized that this change in movement represents a switch in foraging strateg y
in response to increased energy requirements during yolk production .

It is generally regarded that predator s
search for prey by using one of two basi c
modes . "Ambush" searchers (Greene 1983 ;
Gerritsen & Strickler 1977), also known as
"sit-and-wait predators" (Huey & Pianka
1981 ; Pianka 1966) or "passive searchers "
(Eckhardt 1979), remain stationary for lon g
periods of time, waiting for prey to enter thei r
field of perception . They contrast with animal s
that move continuously through the environment ; these are known as "cruise predators "
(Greene 1983 ; Gerritson & Strickler 1977) ,
"widely foraging predators" (Huey & Piank a
1981 ; Pianka 1966), or "active searchers "
(Eckhardt 1979) . Web-building spiders have
been offered as the exemplary sit-and-wait
predator (Riechert & Luczak 1982) . However,
spiders differ in their residence times at a
web-site, both within and between species .
Prey availability and hunger have been implicated in the selection of, and tenacity at, foraging sites for many spiders (e.g ., Turnbull

1964 ; Riechert & Tracy 1975 ; Gillespie 1981 ;
Janetos 1982a, 1982b ; Morse & Fritz 1982 ;
Olive 1982 ; see Wise 1993 for a review) . Tw o
models attempting to explain this relationship
have been developed and applied to web building spiders : 1) Janetos' (1982a) adaptation of a patch-selection model from optima l
foraging theory and 2) Caraco and Gillespie' s
(1986 ; Gillespie & Caraco 1987) risk sensitivity model .
The general spider models of Janetos an d
Caraco & Gillespie may not apply to many
cursorial spiders . While crab spiders whic h
hunt from discrete inflorescences are particularly amenable to analysis with patch-selection models of optimal foraging theory (e .g . ,
Morse 1986, 1988 ; Morse & Fritz 1982,
1987), it may be difficult to apply this approach to spiders that do not use a discrete ,
well-defined site . Definitions of "site" an d
measurement of "site quality" are difficul t
when the boundaries themselves are ambiguous . Risk-sensitive models of movement assume that in a given habitat, the two strategie s
of active and passive foraging yield the sam e
expected total number of prey but differ i n
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their variance . This may be the case for a we b
forager, which builds a web and then mus t
wait for prey to enter. However, rapid movement by wandering spiders may result in in creased encounters with prey, perhaps b y
leading to additional types of prey in the die t
(Huey & Pianka 1981 ; DeVita et al . 1982) .
This may result in differences in the means a s
well as the variances of the prey expected under each of the two strategies .
The lack of appropriate models or formal
analyses of the foraging behavior of spider s
that do not capture prey with webs is likel y
related to the general lack of substantial data .
Few studies have rigorously examined movement and foraging modes among the cursoria l
spiders . Riechert & Luczak (1982) argue that
cursorial spiders primarily employ a sit-andwait strategy in foraging for food because o f
the need to conserve energy . They hypothesize that natural selection has favored individuals which minimize energy expenditure .
Thus, even salticids, which are generally considered to be very active foragers, spend much
of their time stationary on a substrate and orient to prey only when it enters the visual fiel d
of perception (Givens 1978) .
Comparing different age classes of the
same species may be a fruitful approach to
understanding the environmental correlates o f
different foraging behaviors in spiders, sinc e
much of the confounding variation present i n
interspecific comparisons is absent . Researchers have seldom made clear distinctions between the possibly different selective constraints on foraging for prey of juvenile and
adult spiders (with the exception of males ,
which switch to foraging for females upon
maturation) . Such distinctions may be important . An extreme example is the pisaurid Pisaura mirabilis Clerck in which juveniles us e
a prey-catching web, but adults actively hunt
(Lenler-Eriksen 1969) . Similar behavior has
been attributed to species of the tetragnathi d
Pachynatha Sundevall (Gertsch 1979) .
In this paper we report the discovery of a
marked age-related change in the movemen t
pattern of an entirely cursorial species, th e
fishing spider Dolomedes triton Walckenaer.
We document the switch of juvenile female s
to a more active mode that occurs upon reaching sexual maturity, and then introduce the hy pothesis that this ontogenetic change in behavior represents a switch in foraging strategy
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in response to increased energy requirement s
during yolk production .
METHODS
Biology of D . triton .D . triton is a very
large (body length : 0 .9–2 .5 cm) member o f
the family Pisauridae that occupies the shore lines of ponds and lakes throughout North
America . Spiders of the genus Dolomedes Latreille, the most aquatic of the pisaurids, are
able to run on and dive under the water surface in order to catch prey and escape predation . D. triton is a generalist predator, utilizin g
a wide prey spectrum . Rather than using webs ,
displacement of the water surface is used t o
detect and locate prey (Bleckmann & Barth
1984) . Foraging is closely associated with
vegetation . These spiders are typically observed resting on emergent vegetation with at
least one leg contacting the water surfac e
(Carico 1973 ; Bleckmann & Rovner 1984 ;
pers . obs.). Vegetative sites provide not only
a resting site during foraging, but also the support necessary for breaking surface tensio n
during dives for predator avoidance (Mc Alister 1960) .
Invertebrates active near or on the surfac e
of the water are most likely to be taken as pre y
by D . triton (Zimmerman & Spence 1989) .
Prey items commonly are other pond predators, such as gerrids, notonectids, and odonates . Vertebrates such as tadpoles and smal l
fish are sometimes eaten as well (Bleckman n
& Lotz 1987) . Additionally, Zimmerman &
Spence (1989) report that all instars except th e
smallest juveniles and adult males are cannibalistic, feeding on conspecifics of smaller o r
similar size .
D. triton takes two years to reach sexual
maturity (Carico 1973) . Adults can be found
between May and September in central Alberta, Canada (Zimmerman & Spence 1989 ,
1992) and between April and November i n
Maryland, USA (pers . obs .) . Juvenile D . triton
overwinter among debris and vegetation close
to the margins of ponds and lakes (Bisho p
1924 ; Kaston 1948) . Zimmerman & Spenc e
(1989, 1992) report that overwintering juveniles reinvade the water surface as soon as the
ice melts, when they commence feeding an d
reach the adult stage after an additional 2–3
molts .
Study area .—The spiders were observed
on two artificial freshwater ponds located in
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the Patuxent Wildlife Research Center in Laurel, Maryland . Bluegill Pond is approximately
150 m X 45 m with an average depth of abou t
1 .1 m. Marginal vegetation primarily consist s
of Sparganium americanum (burreed), Eleocharis quadrangulata (square-stem spike rush), Scirpus cyperinus (woolgrass), Juncus
effusus (softrush), Nuphar luteum (spatterdock), Nymphaea odorata (white waterlily) ,
Polygonum hydropiperoides (swamp smartweed), and two large stands of Saururus cernuus (lizardtail) . Farm Pond is approximately
60 m X 60 m, with an average depth of 2 m.
Principal marginal vegetation consists o f
Eleocharis quadrangulata, Potamogeton diversifolius (pondweed), Liquidamber styraciflua (sweetgum), Polygonum hydropiperoide s
and Juncus effusus .
In 1991, 35 m of the north margin of Blue gill Pond were partitioned into 1 m 2 quadrats
by staking with bamboo poles . In June 1992 ,
the south and east margins of Farm Pond were
similarly demarcated . Maps displaying the
features of the ponds' perimeters, including
vegetation, were created and used to identif y
and record locations of D. triton .
Data collection and analysis . —The partitioned area of Bluegill Pond was searched fo r
spiders at least three times per week from 1 1
July–15 October 1991 and from 23 April–2 9
June 1992 . In July 1992 the dam on this pon d
broke and the pond was almost completel y
drained . Consequently, the study was moved
to Farm Pond and continued from 12 July–3
November 1992.
Searching involved slowly wading aroun d
the perimeter of the ponds or paddling in a
rubber boat . The location of each spider sighted was recorded on a map . Other information,
such as the activity of the spider, the vegetation it was touching, and its posture in relatio n
to that vegetation, was also recorded . Some
spiders were captured, measured, and thei r
carapace marked with Liquitex ® acrylic paint
for identification . Marks were applied with a
thin paintbrush using the 1–2–4 marking code
described by Zimmerman & Spence (1982) .
Marked spiders were returned to the same site
from which they were taken . This approach
provided both a cross-sectional sample of habitat use by the population and longitudinal
mark-recapture data on a portion of the population . Spiders were remarked with the sam e
identifying number following a molt only if
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the spider was found in close proximity to the
exoskeleton and displayed the characteristi c
greenish cast of a newly molted individua l
(Zimmerman & Spence 1982 ; pers . obs .) . Additionally, missing and regrown appendage s
were used to assist identification .
When marked spiders were resighted, th e
mean distance moved per day was conservatively calculated by assuming that spider s
moved in a straight line from the previousl y
sampled point, and then dividing by the number of days since the last sighting . Additionally, the distances of each resighting from th e
point of the initial sighting were calculated a s
an estimate of the range of movement . These
methods of measurement only indirectly reflect activity levels, but in the absence of continuous monitoring, provide an approximation
of movement . Although all age and sex classes were marked, adult males were exclude d
from the analyses . Adult male D. triton are
rarely found feeding (Zimmerman & Spenc e
1989) and their movements probably reflec t
mating rather than feeding activities .
RESULTS
During both years, and on both ponds, adult
females traveled ca . 10 times farther per day
than did juveniles (Table 1) . Juveniles and
adult females also differed markedly in thei r
total range of movement, estimated for re sighted spiders as the distance from the firs t
sighting (Fig . 1) . Early in the season, only juveniles were present on the pond, and ver y
little movement was evident. During the mid season, when juveniles and adults coexist, th e
contrast between the two age classes was dramatic . Juveniles continued to move very littl e
while females were considerably more active .
In late fall, after the adults had died, increased
movement by juveniles was observed. This i s
likely to be due to overwintering activity ,
rather than foraging, since these spiders wer e
often found on the shore itself under drie d
vegetation . Farm Pond was also equipped wit h
an overflow drain, which created a directional
flow of water during wet periods . This flow
may have affected juvenile movement as well .
The fall movement was not observed the previous year on Bluegill Pond.
Although adult females are generally large r
than juveniles, the increased movement is no t
strictly associated with the adults' larger siz e
(Fig . 2) . The largest juveniles do not move
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Table 1 .—Mean meters moved per day by juvenile and adult female Dolomedes triton without egg sacs . In order to make the analyses from the two ponds comparable, only the data collected between 1
July and 31 October were analyzed . T-tests adjusted for unequal variances were used to compare the mean
distances for juvenile and adult females .

1991 Bluegill pond
1992 Farm pond

Juveniles
Adult females
Juveniles
Adult females

n

Mean
distance
(m)

SE

7

0 .10

0 .0 2

24

1 .83

0 .52

0 .20
1 .94

59

16

significantly more than small juveniles, de spite a carapace width that is indistinguishable
from adult females . Likewise, adult female s
with small carapace widths do not move les s
than those with large carapaces. Maturity ,
rather than carapace width, predicts the mean
distance moved (MANOVA, P < 0 .05) .
The behavioral change in movement patter n
is correlated with the occurrence of the last
molt (Figs . 3-6) . Before molting, penultimat e
females exhibited the typical juvenile patter n
of movement . Following molting, a sharp increase in movement occurred. The increase i n
activity did not simply take place within a

0 .0 2
0.28

P
0 .00 3
0 .0001

home range, as indicated by the distanc e
moved from first sighting . The spiders move d
considerably until the egg sac was construct ed . Once the egg sac was formed, female s
moved much less and resumed a pattern characteristic of juveniles . The mean distanc e
moved per day by females with egg sacs wa s
0 .19 ± 0 .03 m (n = 18 ; 1991 observations in
Bluegill Pond) . In contrast with juveniles, females with egg sacs were never observe d
feeding. Egg sacs were continuously held i n
the chelicerae until hatching .
Thirty-two nursery webs were examined a t
Bluegill Pond in 1991 . Forty-seven percent of

-- Juveniles, Bluegill Pond (n=16 )
Juveniles, Farm Pond (n=59 )
- Adult females, Farm Pond (n=16 )

March

April

May

June

July

August September Octobe r

Figure 1 .-Distances moved from the first sighting of juvenile and adult female Dolomedes triton in
1992 during the early season on Bluegill Pond and mid-late season on Farm Pond .
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ply optimal foraging theory to the selection o f
foraging modes . He contrasts a foraging mod e
•
with a high feeding efficiency but high energetic costs (mobile strategy) to one in which
both feeding efficiency and costs are low (sits •
and-wait strategy) . Norberg's model minimizes daily foraging time, and predicts that predators should switch from high-efficiency ,
•
••
high-cost modes to low-efficiency, low-cos t
•
0
modes as prey densities, and thus energy re 0 0 0
•
0
0
sources, decline . While one of the most fre.!t"
0 quently observed shifts in foraging mode is
indeed prey-density dependent, it is often i n
3
4
5
7
the opposite direction from Norberg's predicCarapace width (mm )
tions . Many species switch from ambushing
Figure 2 .-Mean distances moved per day in me - at high prey densities to active searching at
ters as a function of carapace width for both juve - low prey densities (e .g ., diving beetle, Fornile and adult female Dolomedes triton without egg manowicz 1982 ; water scavenger beetle larsacs . The regression line of the juveniles is shown . vae, Formanowicz et al . 1982 ; centipedes ,
Formanowicz & Bradley 1987 ; odonate larthe webs were built exclusively in soft rushe s vae, Johnson & Crowley 1980 ; salamander,
(J. effusus), and another 19% were built i n Jaeger & Barnard 1981) . Helfman (1990)
rushes together with another species of plant . notes that each of these apparent contradicMost other plant species (e .g ., burreeds, wool- tions to Norberg's predictions are ectothermi c
grass, grasses) that were used by females for animals . He proposes that ectotherms, with
nursery webs were similar to Juncus, with lin- relatively low metabolic needs and costs of
ear, grasslike leaves . While shrubs and herbs activity, may behave to maintain a minimum
such as lizardtail (S . cernuus) and smartweed encounter rate with prey . Endotherms, with
(P. hydropiperoides) are plentiful at th e higher metabolic energy requirements, may
pond's perimeter, they were rarely used for behave to maximize the ratio of energetic re turn to expense as Norberg's model predicts .
nursery webs .
Formanowicz & Bradley (1987) argue that
DISCUSSIO N
a more active strategy is utilized to increase
We have found evidence in the fishing spi- the probability of finding prey when a predader for an age-related switch in movemen t tor has the greatest need to acquire energy ,
pattern . Juveniles clearly employ a sedentar y irrespective of cost . Support for this come s
strategy throughout much of the year . Follow- from studies which have shown hunger to b e
ing their last molt, newly-adult females switc h important in the foraging movements of a
to an active period characterized by frequen t mantid (Inoue & Matsura 1983) and ant-lio n
movement . Presumably, increased movemen t larvae (Griffiths 1980) . Both of these inverby spiders also increases their exposure to tebrate predators employ an ambush strateg y
predators (e .g ., Vollrath 1985) . Increased for prey capture, making frequent site changes
movement also incurs a greater metaboli c as hunger increases . As Helfman (1990 )
cost . Studies with wolf spiders show that ac- points out, this situation is analogous to trative metabolic rates are ca. 3-4 .5X resting ditional optimal diet-selection models (e .g . ,
rates (Miyashita 1969 ; Ford 1977 ; McQueen Krebs & McCleery 1984), which predict a de1980) . Thus, metabolic costs may play a sigcline in prey selectivity as prey densities de nificant role in foraging decisions by cursoria l crease. In both cases, predators are willing t o
spiders, especially when coupled with th e expend more energy for an increased probalikely increase in predation risk . These costs bility of successful intake of energy, while
must be offset by benefits in order for in - avoiding cheaper alternatives that entail a
creased movement to be an adaptive behav- greater probability of failure .
ioral option.
It is likely that during the period betwee n
Norberg (1977) was among the first to ap - the last molt and egg sac formation, the en• Adult females (n=16)

o Juveniles (n=59)
— Regression line ofjuveniles
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Figures 3—6 .—The distance (in meters) from the first sighting for the four adult females for which dat a
is available at least five days prior to the molt to adulthood .
ergy demands in adult female D . triton greatly
increase, due largely to the accumulation of
yolk in the eggs . Generally, yolk accumulation
in spiders occurs in two steps (Seitz 1971, a s
cited in Foelix 1982) . At first, fine-graine d
yolk particles aggregate in the young egg cell .
After copulation, a second accumulation o f
yolk begins, this time in the form of muc h
larger granules . In the cursorial spider Cupiennius salei Keys, egg cells increase ten- to
twelve-fold in size during yolk accumulation ,
and the female's abdomen visibly swells . Thi s
second phase can take place only if enoug h
food is available (Foelix 1982) . Zimmerman

& Spence (1989, 1992) note that female D.
triton feed intensively and are extremely cannibalistic following mating . Pronounced abdominal swelling during this period is eviden t
in D. triton as well (see Figs . 7, 8) .
The period of yolk accumulation is a tim e
when foraging returns are extremely important . Field experiments supplementing the
food of other species of female spiders have
demonstrated that additional food results in
increased fecundity (e.g ., Wise 1975, 1979 ;
Spiller 1984 ; see Wise 1993 for a review) . Little information is available on the degree of
food limitation in D . triton, but it seems likely
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Figures 7-8 .—Two adult female Dolomedes triton with similar carapace widths . The difference i n
abdominal size is notable . The female in the to p
photograph recently shed and has just begun yol k
accumulation in the eggs, while the female in th e
bottom photograph is near the time of egg-sac con struction.
that increased energy demands play an important role in its foraging strategy during the
period of yolk production .
Why don't juveniles adopt a more activ e
strategy for foraging? Food limitation of juveniles may have delayed effects upon fecundity, possibly due to a decreased capacity t o
carry eggs . For example, Schoener (1971) argues that increased food intake can affect re productive output not only directly throug h
size or number of eggs, but also by increasing
the size of the parent, particularly when eg g
number is directly proportional to body size .
Supplementing prey of juvenile spiders in natural populations has been demonstrated to result in increased growth (Wise 1975, 1983) ,
and a strong correlation has also been foun d
between size at maturity and egg productio n
in spiders (e .g ., Petersen 1950 ; Wise 1976 ;
Wise & Wagner 1992) . Thus, securing additional food during the juvenile stages shoul d
increase potential fecundity . Nevertheless, the
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sit-and-wait foraging style of juvenile D . triton is closer to what Riechert & Luczak
(1982) predict for spiders minimizing energ y
expenditure . One possible explanation for thi s
comes from simple prey-encounter model s
(DeVita et al . 1982) which predict limite d
benefit from an active foraging strategy if th e
prey are small and fast species . It is no t
known, though, whether the strategy of the juveniles is due to the type of prey sought, o r
whether the prey type captured are a result o f
a sedentary foraging strategy .
Increased food acquisition is not the exclusive tenable hypothesis for the observed age related difference in movement . Two alternative hypotheses are (1) evaluation of sites fo r
egg-sac construction and nursery-web placement, and (2) differential predation pressures .
The preference we found for placing the nursery web in J. effusus suggests that the site o f
egg construction is not random . As noted
above, female D . triton carrying egg sac s
move very little, spending approximately 3— 4
weeks without food as they tend their egg sac .
Once the egg sac begins to hatch, the nurser y
web is placed in the vegetation in the immediate vicinity . Selection of a site for the nursery web must therefore take place prior to sac
construction . Aside from the structural properties of the vegetation, other features which
may be important include predatory risks ,
density of conspecifics, and abiotic factor s
(e .g ., temperature, humidity, the presence o f
wind-generated waves) . Although these features may play a role in the final selection o f
a site, they are unlikely to be determining factors in the observed increase in activity o f
adult females . If the movement is driven by a
search for an appropriate site, females woul d
be expected to encounter appropriate sites a t
random periods of time following mating .
Thus, some females should locate superio r
sites the day after their last molt, after whic h
they should stop moving and thereby conserv e
energy, particularly if superior sites are limited . This pattern was not observed in the field
during 1991 and 1992 . Rather, females continued to move until egg-sac construction .
Differential predation pressures on adult s
and juveniles could play a role in causing th e
different movement patterns of the two ages ,
although rates of mortality from predation are
not known for D . triton . Predation by fish during 1991 and 1992 was documented several
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times as individuals moved across open water.
An instance was reported by Carico (1973) i n
which a number of D. triton were found in the
gut of an immature little blue heron (Florida
caerulea), a species known to use a visual
hunting style . Roble (1985) reports predatio n
on D. triton by pompilid wasps, which als o
hunt visually . Great blue herons (Ardea herodias) were commonly seen hunting along th e
shores in the ponds at our study sites, bu t
pompilid wasps have not been observed. Juvenile and adult female spiders are probabl y
equally subject to predation by vertebrate
predators such as wading birds, fish and frogs .
However, the increased size of the adult females might make them less likely to be prey
of other invertebrate predators of the pond.
The risk of cannibalism is also probably higher for the juvenile age class . The switch t o
increased movement is not gradual, though, as
might be expected if release from predatio n
pressures due to size were solely responsible .
Instead, the change from sedentary to activ e
foraging takes place only after the final molt .
Furthermore, the fact that juveniles remai n
stationary through August, September, and a t
least part of October, when few adult female s
remain on the pond, suggests that juvenile s
are averse to movement even in the absenc e
of a potential major predator.
In summary, an age-related switch in movement patterns was observed in D. triton. It i s
argued that this switch represents a change i n
the foraging mode of adult females from sitand-wait to active forager. It is hypothesized
that this change occurs because the active
mode provides a higher rate of energy gain ,
which is needed to meet the increased energ y
requirements of yolk production . Although an
active strategy is metabolically more costly
and results in increased exposure to predators ,
it may be necessary to ensure enough energy
for egg production .
ACKNOWLEDGMENT S
We wish to thank the Patuxent Wildlife Re search Center, U .S . Fish and Wildlife Service ,
for providing our research sites . We are indebted for their continued support of this re search . We thank Mary Sanders for her fiel d
assistance in 1992 and acknowledge her sup port by NSF Training Grant TPE-8751798 .
David Clissold and James Wagner provide d
thoughtful discussions and helpful comments,

31

and Rosemary Gillespie contributed a
thoughtful review. This research was supported in part by a Special Research Initiative
Support award from the University of Mary land Graduate School, Baltimore .
LITERATURE CITED
Bishop, S . C . 1924. A revision of the Pisauridae
of the United States . New York State Mus . Bull . ,
252 :5-140.
Bleckmann, H . & F. G . Barth . 1984 . Sensory ecology of a semiaquatic spider (Dolomedes triton)
II. The release of predatory behavior by wate r
surface waves . Behay. Ecol. Sociobiol., 14 :303 312 .
Bleckmann, H . & T. Lotz . 1987 . The vertebrate
catching behavior of the fishing spider Dolomedes triton (Araneae, Pisauridae) . Anim. Behay ., 35 :641-651 .
Bleckmann, H . & J . S . Rovner. 1984 . Sensory
ecology of a semi-aquatic (Dolomedes triton) : I .
Roles of vegetation and wind-generated waves in
site selection . Behay. Ecol . Sociobiol., 14 :297301 .
Caraco, T. & R . G . Gillespie . 1986. Risk sensitivity : Foraging mode in an ambush predator. Ecology, 67 :1180-1185 .
Carico, J. E. 1973 . The Nearctic species of the genus Dolomedes (Araneae: Pisauridae) . Bull . Mus.
Comp . Zool ., 144 :435-488 .
DeVita, J ., D . Kelly & S . Payne . 1982. Arthropod
encounter rate : a null model based on random
motion . American Nat., 119 :499-510 .
Eckhardt, R. C . 1979. The adaptive syndromes o f
two guilds of insectivorous birds in the Colorado
Rocky Mountains . Ecol . Mono ., 49 :129-149 .
Foelix, R . F. 1982 . Biology of Spiders . Harvard
Univ . Press, Cambridge, Massachusetts .
Ford, M . J. 1977 . Metabolic costs of the predatio n
strategy of the spider Pardosa amentata (Clerck)
(Lycosidae) . Oecologia, 28 :333-340 .
Formanowicz, D . R., Jr. 1982 . Foraging tactics of
larvae of Dytiscus verticalis (Coleoptera : Dystiscidae) : the assessment of prey density . J. Anim:
Ecol ., 51 :757-767 .
Formanowicz, D . R., Jr., M . S . Bobka & E . D. Brodie, Jr. 1982 . The effect of prey density on ambush-site changes in an extreme ambush-type
predator. American Midi . Nat., 108 :250-255 .
Formanowicz, D . R ., Jr. & P. J . Bradley. 1987 .
Fluctuations in prey density : effects on the for aging tactics of scolopendrid centipedes . Anim .
Behay ., 35 :453-461 .
Gerritsen, J . & J . R. Strickler. 1977 . Encounter
probabilities and community structure in zoo plankton : a mathematical model . J . Fish . Res .
Board Canada, 34 :73-82 .
Gillespie, R . G. 1981 . The quest for prey by the

32
web-building spider Amaurobius similis (Blackwell) . Anim . Behay., 35 :675-681 .
Gillespie, R . G. & T. Caraco . 1987 . Risk-sensitive
foraging strategies of two spider populations .
Ecology, 68 :887-889 .
Givens, R . P. 1978 . Dimorphic foraging strategie s
of a salticid spider (Phidippus audax) . Ecology ,
59 :309-321 .
Greene, C . H . 1983 . Selective predation in fresh water zooplankton communities . Int. Rev. Ges .
Hydrobiol ., 68 :297-315 .
Griffiths, D . 1980 . The feeding biology of ant-lion
larvae: prey capture, handling, and utilization . J .
Anim. Ecol ., 49 :99-125 .
Helfman, G . S . 1990 . Mode selection and mod e
switching in foraging animals . Pp . 249-297, In
Advances in the Study of Behavior, vol . 19 . (P.
J. B . Slater, J . S . Rosenblatt, & C . Beer, eds .) .
Academic Press, San Diego, California .
Huey, R. B . & E. R. Pianka . 1981 . Ecological con sequences of foraging mode . Ecology, 62 :991 999 .
Inoue, T. & T. Matsura . 1983 . Foraging strategy of
a mantid, Paratenodera angustipennis S . : mechanisms of switching tactics between ambush an d
active search. Oecologia, 56:264-271 .
Jaeger, R . G. & D . E . Barnard . 1981 . Foraging tactics of a terrestrial salamander : Choice of diet i n
structurally simple environments . American Nat. ,
117 :639-664.
Janetos, A . C . 1982a . Active foragers vs . sit-andwait predators : A simple model. J. Theor. Biol . ,
95 :381-385 .
Janetos, A . C . 1982b . Foraging tactics of two
guilds of web-spinning spiders . Behay. Ecol . Sociobiol ., 10 :19-27 .
Johnson, D . M. & P. H . Crowley. 1980 . Odonate
"hide and seek" : Habitat specific rules . Pp . 569 579, In Evolution and Ecology of Zooplankton
Communities . (W. C. Kerfoot, ed.) . Univ. Pres s
New England, Hanover, New Hampshire.
Kaston, B . J. 1948 . Spiders of Connecticut . Bull .
Connecticut State Geol . Nat . Hist. Surv., 70 :5874 .
Krebs, J . R . & R . H . McCleery . 1984 . Optimization in behavioural ecology . Pp . 91-121, In Behavioural Ecology : An Evolutionary Approach ,
2nd ed . (J . R . Krebs & N . B . Davies, eds .) .
Blackwell Sci . Publ ., Oxford, England .
Lenler-Eriksen, P. 1969 . The hunting-web of th e
young spider Pisaura mirabilis . J . Zool ., Lon don, 157 :391-398 .
McAlister, W. H. 1960. The diving and surface walking behaviour of Dolomedes triton sexpunctatus (Araneida : Pisauridae) . Anim. Behay., 8 :
109-111 .
McQueen, D. J. 1980 . Active respiration rates for
the burrowing wolf spider Geolycosa domifes
(Hancock) . Canadian J . Zool ., 58 :1066-1074 .

THE JOURNAL OF ARACHNOLOGY
Miyashita, K . 1969 . Effect of locomotory activity,
temperature and hunger on the respiratory rate of
Lycosa T-insignita Boes . et Str. (Araneae : Lycosidae) . Appl. Ent. Zool, 4 :105-113 .
Morse, D . H . 1986 . Foraging behavior of crab spiders (Misumena vatia) hunting on inflorescences
of different quality . American Midl . Nat ., 116 :
341-347 .
Morse, D . H . 1988 . Relationship between crab spider Misumena vatia nesting success and earlier
patch-choice decisions . Ecology, 69 :1970-1973 .
Morse, D . H . & R . S . Fritz. 1982. Experimental
and observational studies of patch choice at different scales by the crab spider Misumena vatia .
Ecology, 63 :172-182 .
Morse, D . H . & R . S . Fritz . 1987 . The consequences of foraging for reproductive success . Pp .
443-455, In Foraging Behavior. (A . C . Kamil, J .
R. Krebs, & H . R . Pulliam, eds .) . Plenum Press ,
New York, New York.
Norberg, R . A . 1977 . An ecological theory on foraging time and energetics and choice of optimal
food-searching methods . J . Anim . Ecol ., 46 :511 529 .
Olive, C . W. 1982 . Behavioral response of a sitand-wait predator to spatial variation in foragin g
gain . Ecology, 63 :912-920 .
Petersen, B . 1950 . The relation between size of
mother and number of eggs and young in some
spiders and its significance for the evolution of
size . Experientia, 6 :96-98 .
Pianka, E . R. 1966. Convexity, desert lizards, an d
spatial heterogeneity . Ecology, 47 :1055-1059 .
Riechert, S . E . & J . Luczak. 1982 . Spider foraging:
Behavioral responses to prey . Pp . 353-385, In
Spider Communication : Mechanisms and Ecological Significance . (P. N . Witt & J . S . Rovner,
eds .) . Princeton Univ. Press, Princeton, New Jersey.
Riechert, S . E. & C . R. Tracy . 1975 . Thermal balance and prey availability : Basis for a model relating web-site characteristics to spider reproductive success . Ecology, 56 :265-284 .
Roble, S . M . 1985 . Submergent capture of Dolomedes triton (Araneae, Pisauridae) by Anopliu s
depressipes (Hymenoptera, Pompilidae) . J . Arachnol ., 13 :391-392.
Schoener, T. W. 1971 . Theory of feeding strategies .
Pp . 369-404, In Ann . Rev . Ecol. Syst., vol . 2 .
(R . F. Johnston, P. W. Frank, & C . D . Michener,
eds .) . Ann . Rev . Inc ., Palo Alto, California .
Seitz, K .-A . 1971 . Licht-und elektronemnikroskopische Untersuchungen zur Ovarentwicklung and
Oogenese bei Cupiennius salei Keys . (Araneae ,
Ctenidae) . Z . Morph Tiere, 69 :283 .
Spiller, D . A . 1984 . Competition between two spider species : experimental field study . Ecology,
65 :909-919 .
Turnbull, A. L . 1964 . The search for prey by a

KREITER & WISE—MOVEMENT PATTERNS IN DOLOMEDES TRITON
web-building spider, Achaearanea tepidariorum
(C . L . Koch) (Araneae : Theriidae) . Canadian Entomol., 96 :568-579 .
Vollrath, F. 1985 . Web spider's dilemma: A risky
move or site dependent growth . Oecologia, 68 :
69-72 .
Wise, D . H . 1975 . Food limitation of the spider
Linyphia marginata : Experimental field studies .
Ecology, 56 :637-646.
Wise, D . H . 1976 . Variable rates of maturation of
the spider, Neriene radiata (Linyphia marginata) .
American Midl . Nat., 96 :66-75 .
Wise, D . H. 1979 . Effects of an experimental increase in prey abundance upon the reproductive
rates of two orb-weaving spider-species (Araneae : Araneidae) . Oecologia (Berlin), 41 :289-300.
Wise, D . H . 1983 . Competitive mechanisms in a
food-limited species : Relative importance of interference and exploitative interactions among

33

labyrinth spiders (Araneae : Araneidae) . Oecologia, 58 :1-9 .
Wise, D . H . 1993 . Spiders in Ecological Webs .
Cambridge Univ. Press, Cambridge .
Wise, D . H . & J . D . Wagner. 1992 . Exploitative
competition for prey among young stages of th e
wolf spider Schizocosa ocreata . Oecologia, 91 :
7-13 .
Zimmerman, M . & J . R . Spence . 1989 . Prey use
of the fishing spider Dolomedes triton (Pisauridae, Araneae) : An important predator of the
neuston community . Oecologia, 80 :187-194 .
Zimmerman, M . & J. R . Spence . 1992. Adult population dynamics and reproductive effort of th e
fishing spider, Dolomedes triton (Araneae, Pisauridae) in Central Alberta. Canadian J . Zool. ,
70 :2224-2233 .
Manuscript received 20 August 1995, revised 2 0
December 1995.

