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A CASE OF BLIND SPIDER’S BUFF?: PREY-CAPTURE BY
JUMPING SPIDERS (ARANEAE, SALTICIDAE) IN THE
ABSENCE OF VISUAL CUES

P.W. Taylor'?, R.R. Jackson!, and M.W. Robertson'3: !'Department of Zoology,
University of Canterbury, PO. Box 4800, Christchurch 1, New Zealand

ABSTRACT. Jumping spiders (Salticidae) are well known for their complex visual hunting behavior,
but this is the first comparative study investigating their ability to catch prey in the absence of visual cues.
When tested with vision occluded inside tubes, where spiders and prey (house flies, Musca domestica,
and fruit flies, Drosophila spp.) could not easily evade each other, each of 42 salticid species tested caught
prey in at least one of five different procedures used. Some salticids caught flies less frequently or were
less aggressive when tested in petri dishes, where spiders and flies could easily evade each other. For both
types of arena and prey, there were significant species differences in both success at prey-capture and
tendency to respond aggressively when first contacted by flies. Additionally, there was significant positive
correlation between success at catching prey and tendency to act aggressively when first contacted. Sal-
ticids resembled short-sighted spiders from other families by only attempting to catch flies when physically
contacted, and by rapidly leaning forward (‘lunging’) to catch prey rather than leaping as they do when
visual cues are available. We discuss circumstances in nature when an ability to catch prey in the absence

of visual cues might be used by salticids.

Jumping spiders (Salticidae) have visual
acuity that far exceeds the abilities of other
spiders (LLand 1985; Blest et al. 1990) and are
well known for their use of vision when com-
municating (Crane 1949; Clark & Uetz 1994),
navigating (Hill 1979; Tarsitano & Jackson
1997) and hunting (Forster 1977, 1979; Jack-
son & Pollard 1996; Bear & Hasson 1997; Li
et al. 1997). Although members of some other
spider families do use vision when hunting
(e.g., Snelling 1983; Stratton 1984; Jackson et
al. 1995), no non-salticid comes close to the
refinement of vision-mediated hunting behav-
ior used routinely by salticids. After orienting
toward a target, a salticid relies mainly on vi-
sual cues when making decisions about
whether and how a hunt should proceed (For-
ster 1977; Jackson & Pollard 1996; Li & Jack-
son 1996). For example, visual cues about
prey identity, size, distance and orientation in-
fluence the salticid’s speed and direction of
approach (Dill 1974; Freed 1984; Jackson &
van Olphen 1991; Bear & Hasson 1997). The
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salticid slowly creeps up on its prey until
close enough for an attack, pauses, and then
finally leaps at the prey (Heil 1936; Drees
1952; Forster 1977).

Despite their remarkable adaptation for di-
urnal activity, salticids appear able to coordi-
nate some activities in darkness. For example,
when in darkness, salticids can maintain
straight courses by turn-alternation (Taylor
1995) and communicate by vibratory signals
transmitted through nests (Richman & Jack-
son 1992). These non-visual abilities prompt
speculation about whether salticids can also
catch prey when visual cues are not available.
Laboratory studies addressing this issue have
yielded conflicting evidence; when tested in
large arenas, Phidippus johnsoni (Peckham &
Peckham 1883) failed to catch prey in the ab-
sence of visual cues (Jackson 1977), but Trite
planiceps Simon 1899 was later found to
catch prey when tested in smaller arenas (For-
ster 1982). Trite planiceps lives in dark re-
cesses formed by rolled-up leaves, and adults
usually do not build enclosing retreats (see
Taylor 1997). Forster (1982) suggested that
this species’ ability to catch prey in the ab-
sence of visual cues is related to its lifestyle
promoting frequent encounters with potential
prey in darkness. Evaluation of whether Trite
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planiceps is unusual in its ability to catch prey
in the absence of visual cues requires com-
parative data from a broad array of salticid
species from this large and diverse spider fam-
ily (see Coddington & Levi 1991).

In this paper we investigated the non-visual
prey-catching abilities of salticids from 17
subfamilies, including representatives of di-
verse lifestyles (e.g., foliage-dwellers, ground-
dwellers, active hunters, ambush hunters,
web-invading araneophages, web-builders,
ant-mimics, myrmecophages) and geographic
regions (Table 1). For comparative purposes,
we also investigated the non-visual prey-
catching abilities of some non-salticid hunting
spiders (i.e., spiders with comparatively poor
eyesight) from the same habitat as Trite plan-
iceps.

Because salticid eyes are not sensitive to
infra-red light (Blest et al. 1981; Yamashita
1985; Peaslee & Wilson 1989), infra-red video
was used to observe the behavior of spiders
in the absence of visual cues. This is amongst
the first studies to make use of this technology
to study the behavior of salticids (see also
Taylor 1995).

METHODS

Spiders from laboratory cultures were used
(Table 1), excluding individuals that were
missing appendages. Standard maintenance
procedures were used (Jackson & Hallas
1986). Except during experiments, spiders had
ad libitum access to adult house flies (Musca
domestica) or adult fruit flies (Drosophila
melanogaster) as prey, depending on the spi-
der’s size. Portia spp., which prefer spiders as
prey, had their diets supplemented with vari-
ous species of spiders, and Corythalia canosa,
Natta rufopicta and Zenodorus orbiculatus,
each of which prefers ants, had their diets sup-
plemented with various species of ants.
Voucher specimens of all spiders used have
been deposited (by RRJ) at the Florida State
Collection of Arthropods (Gainesville).

Five different testing procedures were used,
but all had the six following elements in com-
mon: 1) All tests were carried out during the
laboratory light phase (12L:12D), excluding
the first and last 2 h. 2) Between tests, arenas
were thoroughly washed with water and then
ethanol to remove silk and chemical cues that
may have accumulated during previous tests.
3) Prior to testing, spiders were kept without
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food for 68 days. 4) Spiders were tested only
once per day. 5) Individual spiders were tested
in the dark using only types of prey that they
had been observed catching in the light. 6)
Spiders were used only once with each prey
type in any type of test.

Blinded spiders in horizontal tubes.—
Two days after feeding and six days prior to
testing, all eyes of the test spider were coated
with two or three layers of opaque enamel
paint while the spider was subdued under
CO,. A spider and an adult fly (M. domestica
or vestigial-winged D. melanogaster) were
placed at opposite ends of a 120 mm-long
clear plastic tube plugged by a cork at each
end. The spider and fly were separated by a
partition placed in a slit at the tube mid-point.
Spiders and flies were then left for 5 min to
settle down before tests were started. To start
a test, the partition was removed so that spi-
ders and flies could move around the entire
arena. Spiders were observed for 15 min or
until predation occurred.

Spiders 6.0 mm or less in body length were
tested in 6.4 mm diameter tubes, whereas spi-
ders 6—8 mm in body length were tested in
7.9 mm diameter tubes. Adult females were
used for tests of species in which adult body
length was 8 mm or less. Juveniles 6-8 mm
in body length were used for species in which
adult body length was greater than 8§ mm.

Blinded spiders in vertical tubes.—These
tests were used primarily for species that
failed to catch flies when blinded and in hor-
izontal tubes. Tests using blinded spiders in
horizontal tubes and in vertical tubes were
identical except for tube orientation. Spiders
were placed in the uppermost half of the tube.
Because flies tend to move upwards when giv-
en the opportunity, this procedure was adopt-
ed as a means of promoting more frequent
contact between spiders and flies than in tests
using horizontal tubes.

Sighted spiders in tubes.—Tests with
sighted spiders in tubes were the same as tests
using blinded spiders in horizontal tubes ex-
cept that the arena was made of glass rather
than plastic and, instead of blinding the spi-
ders, they were observed using infra-red (IR)
video. Tests were staged inside a light-proof
cabinet (800 mm high, 1200 mm long, 500
mm deep) illuminated by an infra-red light
source (GTE Mini Kat narrow angle IR illu-
minator) and were observed using a video-
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camera that was sensitive to IR light (Burle
TC300E CCD). The IR video camera was
connected to a monitor positioned outside the
cabinet so that behavior of spiders could be
observed. Because the video field of view en-
compassed the whole arena there was no need
to track the spiders and flies as they moved
about during experiments. The light-proof
cabinet had sleeves (500 mm long), consisting
of a double layer of heavy black satin, at-
tached to a 150 mm diameter hole in the wall
so that the experimenter could reach in to re-
move the partition (i.e., begin tests) without
allowing light to enter.

Rather than varying the tube diameter with
spider size, only adult spiders were used and
all spiders were tested in tubes that were 100
mim in length and 11 mm in internal diameter.
Fruit flies used were fully winged Drosophila
immigrans instead of vestigial winged D. mel-
anogaster. Drosophila immigrans 1s larger
and more active in darkness than is D. mela-
nogaster, and the spiders and flies contacted
each other more frequently when this species
was used in preliminary tests. Instead of ad-
justing prey size to spider size, all spiders
were tested using a ‘standard fruit fly’ 2.5-3
mm in body length or a ‘standard house fly’
7-8 mm in body length. Afier placing a fly
and a spider at opposite ends of the tube with
the partition in place, the tube was placed hor-
izontally in the light proof cabinet. The par-
tition was removed in IR light after the spiders
had been in IR light for a 5 min settling-down
period. Each test lasted 15 min or until the
spider caught the fly.

In preliminary tests, individual spiders re-
sponded to contact with the flies in one of
several different ways. A spider might re-
spond in an apparently aggressive manner; it
might actually lunge at the fly (rapidly lean
forward by extending Legs III and IV, tarsi of
these legs remaining on the substrate) and at-
tempt to grasp it with the front legs, or it
might carry out apparent preliminaries to
lunges, such as orienting toward the fly or
raising its front legs. These responses were
collectively termed ‘confront’. Aliernatively, a
spider might respond in an apparently less ag-
gressive manner; it might run, walk, or leap
(all tarsi leave the subsirate} away from the
fly, turn away from the fly without stepping,
or lean away from the fly by flexing legs on
the side opposite to the fly. These responses
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were collectively termed ‘avoid’. Whether
spiders and flies physically contacted each
other during the 15 min testing period was
recorded and responses of spiders to first con-
tact with the fly were recorded as either con-
front or avoid. The tendency to confront, rath-
er than avoid, flies provided a general measure
of ‘aggressiveness’.

If flies were grasped and then released, or
if they broke free from spiders during tests,
these spiders and flies were kept in IR light
for a further 60 mwin after the 15 min testing
period ended. This enabled us to investigate
whether the flies died and, if the flies died,
whether the spiders later picked up the dead
flies and ate them. When flies died after being
bitten, this was recorded as a capture.

Sighted spiders in petri dishes.—The are-
na used here was a plastic petri dish (85 mm
diameter) with a plastic tube (30 mm long, 7
mm internal diameter) glued onto a hole in the
wall. A standard house fly (i.e., 7-8 mm body
length) was placed into the tube. A partition
inserted into a slit at the petri dish end of the
tube and a wooden plunger inserted into the
other end of the tube prevented the fly’s es-
cape. Next, the test spider was placed in the
petnn dish and the arena was placed into the
light-proof cabinet. After a 5 min settling-
down period, the partition was removed. The
entry of the fly into the dish defined the be-
ginning of the test. As soon as the test began,
the plunger was depressed so that neither the
spider nor the fly could leave the petri dish.
Tests lasted 15 min or until prey capture, and
were observed using IR video (see above).
These tests are the closest approximation in
the present study to the procedures used by
Jackson (1977) and Forster (1982) to investi-
gate non-visual predation in the salticids Phi-
dippus johnsoni and Trite planiceps, respec-
tively, but with the improvement of being able
to observe the behavior of the spiders.

Sighted spiders in darkness vs. light.—In
these tests, we assessed differences in the fre-
quency with which individual spiders caught
flies in darkness versus light. The general pro-
cedure resembled tests using blinded spiders
in horizontal tubes except that spiders were
not blinded. Instead, each individual spider
was tested once in the light and once in dark-
ness on successive days (in random order). To
begin tests in darkness, the tubes were placed
horizontally in a light-proof cabinet as soon
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